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1 Introduction

Anti-poverty policy in the United States has changed fundamentally over the last four to five
decades. One of the most profound changes has been the expansion of support to the working
poor through the Earned Income Tax Credit (EITC) along with the downsizing of traditional cash
welfare to the poorest segments of the population. The transition from welfare state to workfare
state is illustrated in Figure A.1, which shows that the EITC program now dwarfs cash welfare by a
factor of about 27 in terms of the number of recipients. Apart from the distributional consequences
of this policy shift, a key motivation has been to encourage labor supply at the extensive margin.
Traditional welfare has long been blamed for keeping families out of the workforce (e.g. Murray
1984), while the EITC is supposed to draw them in. This paper revisits the extensive margin effects
of the EITC.

The large literature on the EITC features a striking degree of consensus. Most authors agree that
the program has had sizable extensive margin impacts, particularly on single mothers. Starting
with the important contributions by Eissa and Liebman (1996) and Meyer and Rosenbaum (2001),
the literature has focused mostly on the federal EITC reforms in the 1980s and 1990s and relied
on difference-in-differences approaches using variation by the presence and number of children.
The most striking evidence brought forward in support of extensive margin responses is the sharp
rise in the employment of single mothers, especially single mothers with two or more children,
following the 1993 EITC expansion for these family types (Hotz, Mullin, and Scholz 2006; Meyer
2010).

Given the importance of the historical change in welfare state design and the recurring pro-
posals to further expand the EITC, it is critical that we have a correct understanding of its effects.
The conclusions from the EITC literature are also central to a wider narrative regarding the impact
of tax incentives at the extensive margin (see e.g., Blundell and MaCurdy 1999; Chetty, Guren,
Manoli, and Weber 2013). In this paper, I do four things to shed new light on the EITC. First, I
take a long-run perspective and consider every EITC reform at the federal and state level since the
inception of the program in 1975. Second, I study all reforms in an event study framework, investi-
gating the dynamics of labor supply changes before and after legislated reforms. Third, I provide a

comprehensive study of model uncertainty, comparing prior EITC estimates to the distribution of



estimates under different empirical models. Fourth, I carefully investigate the role of confounding
factors, especially for the 1993 reform which underpins much of the consensus. I am far from the
first to think about confounders in the 1990s, but I will offer some new perspectives.

Like most of the existing literature, I use Current Population Survey (CPS) data and focus on
the labor supply of single mothers.! For these women, the extensive margin incentives created by
the EITC are unambiguously positive. I start from a long-run historical perspective, documenting
the evolution in labor force participation of single women with and without children over the last
50 years. The observed patterns are striking. The participation rates for these two groups have
evolved in parallel over this entire period, except for the mid-late 1990s. The participation rate for
those with children was about 14 percentage points lower than for those without children in the
late 1960s. This gap was about the same 25 years later, in the early 1990s. Then single mothers
closed the entire gap in about five years, after which the two groups reverted to parallel trends.
The dramatic increase for single mothers followed the 1993 EITC expansion, but the long-run series
highlight that this period was an anomaly. If the EITC was important for the extensive margin in
the 1990s, then why did it not narrow the gap in other time periods? There were federal EITC
reforms in 1975, 1986, 1990 and 2009 along with numerous state EITC reforms between 1984-2018,
which significantly increased the incentive to enter the labor market for single mothers.

Following the descriptive long-run evidence, I present event studies of EITC reforms at the
federal and state levels. For federal reforms, the analyses are based on difference-in-differences
specifications comparing single women with and without children, or single women with dif-
ferent numbers of children. For state reforms, the analyses are based on either difference-in-
differences specifications comparing single mothers in states with and without EITC reform or
triple-differences specifications comparing single women with and without children in states with
and without EITC reform. Apart from the 1993 federal reform, the event studies are essentially
flat around the various EITC expansions. This holds in the sample of all single mothers and in
samples of single mothers more strongly treated by the EITC. For the 1993 federal reform, on the
other hand, the estimated effects are consistently positive and large.

Empirical designs that define treatment status based on fertility rest on strong assumptions,
because the impact of children on labor market outcomes is very large (see Kleven, Landais, and

Segard 2019; Kleven, Landais, Posch, Steinhauer, and Zweimidiller 2019). This creates significant

While the existing literature has relied primarily on the March supplement of the CPS, I use linked March and
monthly files. The larger dataset is very useful for precision in some of the more demanding event study specifications.



imbalance in the levels of pre-reform outcomes for treatment and control groups. Investigating
pre-trends is useful for assessing the validity of the difference-in-differences approach and these
generally look good, but concerns remain that contemporaneous shocks affect treatment and con-
trol groups differently. Hence, the central challenge for estimating causal impacts lies in specifying
an empirical model that avoids bias from confounding shocks. This paper takes an agnostic ap-
proach to the issue of model uncertainty, estimating EITC impacts across a wide range of specifi-
cations. These specifications consider different reform episodes, different samples, different com-
parison groups, different extensive margin measures, and different control variables. Allowing for
all possible permutations of specification choices yield hundreds of treatment impact estimates.
Leaving aside the 1993 federal reform, the estimates are symmetrically distributed around zero.
I show that prior estimates are strong outliers in the distribution of possible estimates. For the
1993 reform, on the other hand, the distribution of estimates is shifted to the right and has a mean
elasticity of 0.63.

Any compelling narrative regarding the EITC and the extensive margin must reconcile the
starkly different patterns around 1993 and elsewhere. One view is that the 1993 reform was differ-
ent simply by virtue of being bigger and size matters in a world with optimization frictions (Chetty,
Friedman, Olsen, and Pistaferri 2011; Chetty 2012). A problem with this interpretation is that the
1993 reform was bigger only for those with two or more children, and yet employment also in-
creased substantially for those with one child. A more natural interpretation is that the anomalous
patterns of the 1990s were driven, not by the EITC, but by confounding factors. The importance of
such factors has been discussed in the literature (e.g., Ellwood 2000; Meyer and Rosenbaum 2001;
Blank 2002; Grogger 2003; Fang and Keane 2004), with authors arguing that the EITC was in fact a
major component of what happened in the 1990s even if it wasn’t solely responsible.

What were the main confounders in the 1990s? First, there was welfare reform. This includes a
large number of state welfare reforms (so-called welfare waivers) between 1992-96 and the federal
welfare reform act of 1996. These policy changes introduced constraints on welfare receipt such
as time limits and work requirements, pushing single mothers off cash welfare and producing ex-
tensive margin incentives correlated with the EITC.? Second, there was a booming macroeconomy.
Business cycles may have heterogeneous effects on single women with and without children, espe-

cially at a time where welfare reform puts strong pressure on single mothers to find employment.

2As I discuss in the paper, estimates from other EITC reforms (especially the 1986 reform) may also be subject to
upward bias from contemporaneous changes to the welfare system.



Third, changes to social norms may have played a role as well. I provide evidence that attitudes
towards welfare receipt and work changed dramatically in the 1990s — the passage of welfare
reform arguably grew out of those attitude changes — and such social norms could have had an
independent effect on behavior.

I provide a detailed investigation of confounders in the 1990s, showing that the empirical pat-
terns align more closely with confounders than with EITC reform. Let me outline some of the key
findings. First, simulation exercises reveal that the fraction of the employment increase for sin-
gle mothers attributable to the 1993 EITC expansion is small even under large extensive margin
elasticities. In other words, within any reasonable range of tax elasticities, the patterns around the
1993 reform must be driven mostly by confounders and not by the EITC. Second, the extensive
margin effects for single mothers following the 1993 reform are strongly increasing in the number
of children.? Such fanning-out by family size is exactly consistent with welfare reform, because
pre-reform welfare participation and therefore welfare treatment was strongly increasing in fam-
ily size. EITC reform, on the other hand, is not consistent with this pattern. Third, using a rich set
of demographic variables to predict welfare treatment intensity, I show that the extensive margin
effects in the 1990s are driven precisely by those most treated by welfare reform.* EITC-eligible
women who were only weakly affected by welfare reform did not increase labor supply at the
extensive margin. Finally, I show that the employment effects between 1994 and 1996 — after the
1993 EITC reform, but before federal welfare reform — can be explained by state welfare waivers
and the business cycle. Controlling for business cycle effects, non-waiver states did not see any
significant increase in the employment of single women with children relative to those without
prior to federal welfare reform.

Taken together, the results in this paper suggest that the consensus view on the EITC and the
extensive margin is fragile. The large volume of results presented here, based on a multitude
of EITC reforms and empirical specifications, paint a consistent picture: the EITC program has
not had any clear impact on labor supply at the extensive margin. The estimates of treatment
impacts are clustered around zero, except for the strongly confounded 1993 reform. Prior estimates

are outliers in the distribution of estimates due to the reform episodes and specification choices

3 After the 1993 reform, the employment rate of single mothers (relative to single childless women) increased by
about 10pp for those with one child, 15pp for those with two children, 20pp for those with three children, and almost
30pp for those with four or more children.

4To predict welfare reform intensity, I use that pre-reform welfare participation rates (and the ensuing drop in welfare
caseloads) are strongly related to demographics such as the number of children, the age of the youngest child, the age
of the mother, race, and state.



on which they relied. What is more, the EITC consensus is an outlier compared to the broader
quasi-experimental literature on taxes and labor supply. After decades of research, we have very
few examples of clear evidence that taxes have sizable effects on real labor supply at either the
extensive or intensive margins.’ It is telling that the meta study of extensive margin elasticities by
Chetty, Guren, Manoli, and Weber (2013) cites only nine studies of (Hicksian) elasticities, most of
which are relatively old and not based on recent quasi-experimental approaches.

Besides the quasi-experimental labor supply literature, a number of randomized evaluations
have studied the extensive margin effects of work incentives. The bulk of these trials consider the
impact of welfare reform treatments such as time limits, work requirements and various financial
incentives, often bundled together.® These are precisely the aspects that featured prominently in
both federal welfare reform and state welfare waivers, and in fact many of the experiments were
demonstration projects for statewide waivers. The findings of extensive margin effects in this
literature (e.g., Kline and Tartari 2016) are consistent with the arguments in this paper. As for
in-work transfers like the EITC, Card and Hyslop (2005) evaluate an earnings subsidy to welfare
recipients in Canada — finding effects in the short run, but not in the long run — but this policy was
structured very differently from the EITC. Importantly, the EITC is different from experimental
settings in terms of salience, information, administration, and claiming. A considerable amount
of evidence shows that most potential recipients are either unaware of the EITC or have a limited
understanding of its complicated schedule, eligibility and claiming (e.g., Bhargava and Manoli
2015). Given these aspects, the EITC is not an a priori likely candidate for finding large effects on
labor supply at either the intensive or extensive margins.”

The rest of the paper is organized as follows. Section 2 reviews the related literature. Section 3
describes the policy context and data. Section 4 presents long-run historical evidence on extensive
margin labor supply for single women. Sections 5 and 6 provide quasi-experimental evidence on
the impact of EITC reforms at the federal and state levels. Section 7 dissects the empirical patterns
of the 1990s, trying to separate EITC effects from the effects of confounding factors. Section 8

concludes.

5Conversely, we do have clear examples of precisely estimated zeros. A recent paper by Martinez, Saez, and Siegen-
thaler (2021) use a large and salient two-year income tax holiday in Switzerland to estimate the (Frisch) elasticity of
extensive margin labor supply, finding a precisely estimated zero effect.

%See Grogger and Karoly (2005) for a comprehensive review of the early literature, and Card and Hyslop (2005), Kline
and Tartari (2016) and Miller, Katz, Azurdia, Isen, Schultz, and Aloisi (2018) for more recent experimental evaluations.

"While the informational and psychological frictions associated with the EITC program are widely acknowledged in
the literature, they have been used mostly as an explanation for not observing any intensive margin responses. However,
theoretical models of intensive and extensive margin responses (see e.g., Kleven and Kreiner 2006) imply that such
frictions are equally important for the extensive margin.



2 Literature Review

An enormous body of work has examined the labor market impacts of EITC and welfare reform.
This section discusses a subset of closely related papers, referring those interested in a more ex-
haustive summary to one of the many surveys of the literature.®

Most of the EITC literature has focused on single mothers, using Current Population Survey
(CPS) data and variation from the federal EITC expansions in the 1980s and 1990s. These papers
consider difference-in-differences approaches that rely on EITC variation by the presence and/or
numbers of children. The early study by Eissa and Liebman (1996) finds sizable employment ef-
fects based on comparing single women with and without children before and after the 1986 EITC
expansion. Meyer and Rosenbaum (2001) expand the time period to include the 1986, 1990 and
1993 tax reforms, and take a more structural approach based on modeling income taxes and wel-
fare parameters from AFDC, Food Stamps and Medicaid. They estimate that the EITC and other
tax changes account for over 60 percent of the employment increase of single mothers between
1984-96. Hotz, Mullin, and Scholz (2006) use administrative panel data from California covering
families on welfare during the period 1991-2000. Their empirical strategy exploits the differential
EITC expansion for families with two or more children relative to families with one child follow-
ing the 1993 reform. They find sizable employment effects. Gelber and Mitchell (2011) confirm
the qualitative findings from these earlier studies using PSID data from 1975-2004. Hoynes and
Patel (2018) present event studies of the 1993 reform. Their focus is on poverty effects, but their
online appendix shows employment effects as well. Bastian (2020) estimates sizable employment
effects of the 1975 EITC introduction based on comparing all women (single and married) with
and without children.

Schanzenbach and Strain (2020) replicates findings from an earlier version of this paper (Kleven
2020) and considers alternative specifications. They argue that there is robust evidence of positive
effects of the EITC on extensive margin labor supply. However, I show that their estimates are
strong outliers in the distribution of estimates across a wide range of specifications.

There are some exceptions to the consensus view described above. Cancian and Levinson
(2005) examine Wisconsin’s large EITC supplement to families with three or more children, and

find no effects on labor supply at the extensive margin. In a paper analyzing the experience effects

8The EITC literature has been reviewed by Hotz and Scholz (2003), Eissa and Hoynes (2006), Meyer (2010) and
Nichols and Rothstein (2015), while the welfare reform literature has been reviewed by Blank (2002) and Grogger and
Karoly (2005).



of employment, Looney and Manoli (2016) emphasize a point closely related to one of the analyses
presented in this paper. They highlight that much of the variation in employment by family size
(i.e., by number of minor children living at home) is really variation by the age of the youngest
child, and that the age of the youngest child is strongly related to AFDC receipt prior to welfare
reform and to the drop in welfare receipt through the 1990s.

A different approach to estimating labor supply responses to the EITC has been proposed by
Chetty, Friedman, and Saez (2013). Based on the idea that responding to the EITC requires knowl-
edge of the EITC, they estimate behavioral responses by comparing zip-codes that vary by EITC
knowledge. Their proxy for knowledge is based on bunching by self-employed individuals around
the first kink of the EITC. They back out extensive margin responses by comparing event studies
around the birth of the first child in high- and low-bunching areas. Women are more likely to con-
tinue working after child birth in high-bunching (“EITC”) areas than in low-bunching (“no-EITC”)
areas. This approach yields a modest extensive margin elasticity of 0.19 at the average level of EITC
knowledge between 2000-2005. Given their proxy for knowledge has increased significantly over
time, their study suggests an average elasticity close to zero around the major EITC reforms prior
to year 2000.

In the experimental literature, there are relatively few examples of EITC-style policies. Card
and Hyslop (2005) study a temporary earnings subsidy to welfare recipients in Canada. Similar to
the EITC, the transfer was conditional on working. But the policy was otherwise different because
it was time-limited (available for maximum of 3 years) and because eligibility required finding
work within 12 months of random assignment, creating a very strong short-term incentive for
working in order to obtain the option of any future transfers. Such a program creates intertemporal
substitution incentives and is related to the Frisch elasticity (see Chetty, Guren, Manoli, and Weber
2013). Recently, Miller, Katz, Azurdia, Isen, Schultz, and Aloisi (2018) provides evidence from
the Paycheck Plus demonstration in New York City, an EITC-style policy for low-income workers
without children. They find relatively modest employment effects.

The paper is also related to the literature on welfare reform, including many observational and
experimental studies (see Blank 2002; Grogger and Karoly 2005). Because the federal government
required experimental evaluations of the state waiver programs that preceded nationwide TANF
reform, there is a substantial body of experimental work assessing programs that involve features
like time limits, work requirements, welfare-to-work training, and financial incentives. In gen-

eral, the literature found significant extensive margin effects of these trials. For example, Grogger



and Michalopoulos (2003) provide evidence on the impact of time limits using Florida’s Family
Transition Program. Leveraging the randomization of a bundle of policies (including time lim-
its) combined with the insight that the impact of time limits should be declining in the age of the
youngest child, they find large effects of time limits on welfare use. More recently, Kline and Tar-
tari (2016) study the extensive margin impacts of Connecticut’s Jobs First Program, a randomized
waiver demonstration that included a TANF-style bundle of changes such as time limits, work re-
quirements, family caps and earnings disregards. They find substantial effects on women’s labor
supply at the extensive margin.

There are relatively few studies that attempt to quantify the relative contribution of EITC and
welfare reform to the employment increase of single mothers in the 1990s. Meyer and Rosenbaum
(2001) estimate that the EITC accounts for 35% of the increase in employment between 1992 and
1996, with a more modest role for welfare reform. Similarly, Grogger (2003) estimates that the
EITC explains 34% of the employment increase between 1993 and 1999, while welfare reform ex-
plains a much smaller share. Finally, Fang and Keane (2004) provide a detailed study of all the
different policy parameters and macroeconomic variables that may have influenced the behavior
of single mothers. Their estimates imply that the rise in employment between 1993 and 2002 can
be explained in roughly equal proportions by the EITC, welfare reform, and the macroeconomy.

Of crucial importance to interpretation is the literature on EITC knowledge. In their study of
extensive margin responses to the 1986 EITC expansion, Eissa and Liebman (1996) cite evidence
from interviews conducted in 1993 showing “virtually no awareness” of the credit among potential
recipients (Eissa and Liebman 1993; Olson and Davis 1994). A number of subsequent studies have
documented the presence of substantial frictions related to the awareness, understanding, and
claiming of the EITC (Romich and Weisner 2000; Smeeding, Ross Phillips, and O’Connor 2000;
Ross Phillips 2001; Berube, Kim, Forman, and Burns 2002; Maag 2005; Kopczuk and Pop-Eleches
2007; Jones 2010; Chetty and Saez 2013; Mead 2014; Bhargava and Manoli 2015). For example,
Maag (2005) reports that only 58% of low-income families “had heard about the EITC” in a na-
tionally representative sample from 2002. What is more, the understanding of how the schedule
is designed is even weaker. Among the families interviewed by Romich and Weisner (2000), most
people had heard of the EITC, but virtually no one knew that they needed to earn a certain amount
to maximize the credit. Chetty, Friedman, and Saez (2013) show that their proxy for knowledge

— the degree of bunching by the self-employed at the first EITC kink — has been increasing over



time and was extremely limited in the mid-nineties.’

While these informational and psychological frictions are widely acknowledged, they have
been used mostly to explain the absence of intensive margin responses. The presumption is, it ap-
pears, that extensive margin responses can be based solely on knowing about the existence of a
tax refund, while intensive margin responses require detailed understanding of the schedule. This
view is not consistent with economic theory, nor with basic intuition. Theoretical models predict
that the extensive margin decision depends on taxes and transfers at the desired level of earnings,
i.e. the intensive and extensive margin decisions are inter-dependent (see e.g., Kleven and Kreiner
2006; Eissa, Kleven, and Kreiner 2006, 2008). This inter-dependence is particularly strong for non-
linear incentives like the EITC. In a model with fixed costs of working (due to for example child
care), the EITC is an incentive to start working around the refund-maximizing earnings range (for
the relevant family size), not in any earnings range. Absent information about where the relevant
earnings range is located and the size of the credit in that range, the extensive margin response is

not credible.

3 Institutional Background and Data

3.1 The Earned Income Tax Credit

Since its inception in 1975, the Earned Income Tax Credit (EITC) has grown to become the largest
cash transfer program in the United States in terms of the number of recipients and revenue spent.
The EITC is a refundable tax credit and eligibility depends on having earned income, creating
a positive labor supply incentive at the extensive margin. Figure 1 illustrates the federal EITC
schedule in 2018 (Panel A) and the expansion of EITC generosity between 1968-2018 (Panel B).
The credit amount is a nonlinear function of household earnings and the number of qualifying
dependents (children).!? For each family size, the credit schedule features a phase-in range, a
refund-maximizing plateau range, and a phase-out range. The generosity of the schedule is in-

creasing in family size, with the largest possible credit for families with three or more children.

9From outside the economics literature, Mead (2014) argues that the EITC was not responsible for moving single
mothers into work in the 1990s. Besides the survey evidence on EITC knowledge, his argument is that the academic
consensus is inconsistent with the experiences of welfare officials and administrators “on the ground.” Based on inter-
views with welfare officials in Wisconsin and New York, he concludes that those dealing directly with welfare recipients
did not think the EITC played any role in the initial decision by welfare mothers to start working.
19 An EITC qualifying dependent is a relative who is under the age of 19 (24 for full-time students) or permanently
disabled, and reside with the tax filer for at least half the year.



Panel B shows the maximum possible EITC credit across different family sizes over time.!! There
have been five federal reforms of the EITC: the introduction in 1975 and the expansions enacted
in 1986, 1990, 1993 and 2009.1? The largest changes are the 1975 EITC introduction to all families
with children and the 1993 EITC expansion to families with two or more children.

To assess the impact of these EITC expansions on the extensive margin incentives of single
mothers, Figure 2 shows the evolution of their average tax rates over the period 1968-2018. The tax
rates include state income taxes, federal income taxes, and federal payroll taxes.'?® The calculations
assume that women enter the labor market at the first kink of the federal EITC (in each year and for
each number of children), i.e. where the EITC refund is maximized and the entry incentive is the
strongest. Average tax rates on single mothers have fallen enormously over this period, between
45 and 55 percentage points depending on the number of children. All of this fall can be attributed
to the five federal EITC reforms, and especially to the 1975, 1993, and 2009 reforms. The impact of
the 1986 and 1990 reforms on the tax incentives of single mothers is relatively modest.

In addition to the federal EITC, many states have introduced EITC supplements. A total of
thirty states instituted EITC supplements between 1984-2018.1* Most state EITCs are specified as
percentages of the federal EITC, implying that they have the exact same structure as the federal
program. Table A.2 in the appendix provides details on all state EITC reforms, including their
impact on the average tax rate of single mothers. While a number of state reforms did not change
tax rates by very much, others introduced sizable changes (such as the reforms in Connecticut,
Washington D.C., Michigan, New Jersey, and New York). The state reforms are useful for studying
labor supply by introducing an additional source of variation: Besides comparing single women
with and without children (or with different numbers of children), they allow for comparing states

with and without EITC supplements.

3.2 Welfare Reform

It would be impossible to assess the EITC without considering the confounding effects from the

rest of the welfare system. In particular, the 1993 EITC expansion coincided with dramatic changes

" The maximum credit is shown in 2018 US Dollars. Table A.1 in the online appendix documents the full set of EITC
parameters for each family size and each year between 1975-2018.

12These EITC changes were legislated as part of the Tax Reduction Act of 1975, the Tax Reform Act of 1986 (TRAS6),
the Omnibus Budget Reconciliation Acts of 1990 and 1993 (OBRA90 and OBRA93), and the American Recovery and
Reinvestment Act of 2009 (ARRA).

13 The calculations are based on NBER’s tax simulation model (TAXSIM). Full details are provided in section C of the
online appendix.

14 Appendix Figure A.2 provides maps that illustrate the roll-out of state EITCs across the U.S.

10



to traditional cash welfare. The Personal Responsibility and Work Opportunity Reconciliation
Act of 1996 (PRWORA) implemented welfare reform at the national level, replacing Aid to Fami-
lies with Dependent Children (AFDC) with the more restrictive Temporary Assistance for Needy
Families (TANF). Importantly, this welfare reform did not represent a sudden and unanticipated
departure from past policy. It was the culmination of state-led welfare reform efforts starting in
the late 1980s and accelerating through the first part of the 1990s. These state reforms were imple-
mented under the heading of welfare waivers, federal approvals for states to change their welfare
programs. I will highlight the key features of state and federal welfare reform below, but refer to
Grogger and Karoly (2005) for an exhaustive description of the history and details of these policy
changes.

Between 1992 and 1996, thirty-eight states received approvals for statewide legislation through
waivers.!> There were six main types of waiver policies. Termination time limits introduced upper
bounds on the length of time that any family could receive welfare benefits. Work requirement
time limits imposed mandatory work requirements after a certain amount of time on benefits.!®
Building on the Job Opportunities and Basic Skills Training Program (JOBS) instituted in 1988,
JOBS waivers strengthened the rules regarding participation in education, training, and job search
activities. There were two such waivers. JOBS exemptions allowed states to eliminate or reduce
the exemption of families with young children from the program. JOBS sanctions allowed states
to impose harsher sanctions for failure to comply with the program. Family caps were used to
eliminate or reduce benefit increases for existing AFDC recipients who had additional children.
Finally, earnings disregards provided stronger financial incentives to work by disregarding earnings
up to a level in the calculation of benefit claw back. Table A.3 in the appendix shows the approval
and implementation dates of all statewide waivers.

The era of waiver-based reform culminated in national reform through PRWORA, signed into
law in August 1996. This reform consolidated the AFDC and JOBS programs into the TANF pro-
gram, which included all the key waiver elements just described. States had considerable latitude
in designing their TANF programs under some federal guidelines. For example, it was a federal
requirement that states impose a time limit of no more than 60 months, but they were free to choose
stricter limits and many did. States without any time limit had to introduce one. As a result, TANF

extended the waiver-type elements that had already been implemented in a number of states to

15Gee Council of Economic Advisors (1997, 1999) and Department of Health and Human Services (1999).
1®Henceforth, I refer to termination time limits simply an “time limits” and to work requirement time limits as “work
requirements”.

11



the remaining states.

Welfare reform did not primarily change statutory benefit levels, but imposed much harsher
constraints on receiving those benefits by strengthening ordeals and enforcement. This increased
the incentives for single mothers to move from welfare into work and mechanically kicked some
of them off welfare. Importantly, the treatment intensity was not uniform across single mothers,
but increased in the number of children. The main reason is that, prior to welfare reform, AFDC
participation rates were sharply increasing in family size. This is shown in Figure A.3 of the online
appendix. Therefore, as welfare reform restricted benefit access for all family types, the implica-
tions were much stronger for larger families as they were more reliant on benefits to begin with.
The monotonic relationship between number of children and treatment intensity separates welfare
reform from EITC reform. In this paper, I use family size along with other demographic variables
that predict pre-reform welfare participation and thus treatment intensity to tease apart the im-

pacts of EITC and welfare reform in the 1990s.1”

3.3 Data

The analysis is based on the Current Population Survey (CPS). I combine data from the basic
monthly files and from the Annual Social and Economic Supplement (ASEC), or “March files”.
Merging the monthly and March files give much more data than using the March files alone, which
is what previous papers in the literature have done.!8 I restrict the dataset to include the monthly
files from 1989-2019 and the March files from 1968-2019. Even though the monthly files go back
to 1976, they do not allow for accurately identifying the presence and number of children prior to
1989. I focus on the sample of single women aged 20-50.!° These restrictions result in a sample of
4,809,195 individual-month observations across survey years 1968-2019. Appendix B provides a
detailed description of the CPS data.

17 Another strategy would be to use variation in pre-reform benefit amounts across states. The cost of restricting
benefit access through ordeals and enforcement is larger where the level of benefits is larger. However, Figure A.4 shows
that such a strategy is not feasible due to the absence of a first stage. Panel A plots pre-reform welfare participation
rates against pre-reform maximum monthly benefits across states, while Panel B plots post-reform drops in welfare
participation rates against pre-reform maximum monthly benefits across states. The figure shows that state variation in
pre-reform benefit levels is uncorrelated with pre-reform welfare participation rates, and therefore does not predict post-
reform drops in welfare participation rates. This implies that variation in the dollar amounts of benefits across states
is swamped by other factors that vary across states (including other program parameters, demographic composition,
fixed costs of work, preferences, information, welfare norms/culture, etc.). The absence of a first stage implies that state
variation in welfare benefit levels is not useful for assessing the impact of welfare reform in the 1990s.

8The main advantage of the March supplement is that it contains detailed information on annual income variables
during the previous year. I use the March files alone for analyses that requires annual income information.

The definition of “single” includes never married, separated, divorced, and widowed.
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Extensive Margin Measures: The CPS allows for four different ways of measuring labor supply
at the extensive margin: Employment at the weekly or annual levels, and labor force participation
at the weekly or annual levels. As shown in Figure A.5 of the appendix, the four extensive margin
measures are highly correlated over time. I use weekly employment as the baseline outcome, but
reproduce all the main analyses using the other outcomes as well. Given most of the existing
literature has focused on annual employment, it is worth outlining the conceptual trade-offs in the
choosing the extensive margin measure.

First, the difference between employment and labor force participation is that the latter in-
cludes unemployed people who are actively searching for work or only temporarily laid off. While
employment is more relevant for welfare calculations, labor force participation has the advantage
of not moving with transitions between employment and unemployment. This makes participa-
tion less vulnerable to the confounding effects of the business cycle. Second, the difference between
annual and weekly measures is that the latter, besides capturing extensive margin responses, may
also capture intensive margin responses (working more or less weeks over the year, conditional on
working). Given the existing literature finds small or zero intensive margin responses to the EITC,
this difference between annual and weekly measures seems quantitatively trivial. >’ That is, given
the evidence on intensive margin responses and absent any statistical differences between the two
measures, we would expect to get the same results from both.

However, there are important statistical advantages from using weekly measures. First, the
weekly measures are available in both the monthly and the March files, while the annual measures
are available only in the March files. Weekly measures therefore give much more statistical power.
Second, questions about work activities during the previous week likely involve less measurement
error than questions about work or earnings during the previous year. Third, the weekly measures
largely avoid issues with nonresponses in the CPS. There are very few nonresponses in the weekly
labor market and demographic variables, while there is significant nonresponse in the annual in-
come variables in the March files. As a result, a significant fraction of earnings observations in the
CPS are based on imputations.?! For these three reasons, weekly measures are preferred in terms

of measurement and statistical power.

20Chetty, Friedman, and Saez (2013) do find evidence of intensive margin responses to the EITC, but the average
response is small due to offsetting effects from the phase-in and phase-out regions.

21 Thege imputations are described in appendix section B. Bollinger, Hirsch, Hokayem, and Ziliak (2019) provides a
detailed analysis of the issue.
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Comparison Groups: The empirical design exploits the two key determinants of EITC eligibility:
children and earnings. The existing literature has compared all single women with and without
children or low-educated single women with and without children. I use all single women as my
baseline sample, but reproduce the main results for low-educated single women in the appendix.
The goal of using education to restrict the sample is to capture families with low earnings capacity
and therefore stronger EITC treatment. However, cutting the sample by education level raises two
issues: (i) proxying for earnings capacity using only education is relatively crude given the many
other demographic variables that affect earnings, and (ii) using a fixed education cutoff introduces
potential selection bias due to the increase in education over time.22 To avoid both of these issues,
I take an approach based on fixed quantiles of predicted earnings. Specifically, I predict earnings
conditional on working based on the following regression implemented on the sample of single

women with positive earnings:

}/i:aa+,8n+7y+5e+Cr+778+Viv (1)

where Y] is the earnings of woman ¢ and the right-hand side includes fixed effects for the age
of the woman a (6 categories), the number of children n (7 categories), the age of the youngest
child y (7 categories), education e (4 categories), race r (4 categories), and state s.>> The estimated
coefficients are used to predict earnings V; in the full sample of single women (workers and non-
workers), providing a virtually continuous measure of EITC treatment intensity. I then investigate
the impact of the EITC in different quantiles of the predicted earnings distribution. These quantiles
(such as the bottom quartile or bottom half of the distribution) are selected within each year to

ensure that the sample selection is consistent through time.

Descriptive Statistics: Table 1 provides descriptive statistics for single women with children
(columns (1)-(3)) and single women without children (columns (4)-(6)). In each group, outcomes

are shown for the full sample and for subsamples with low education (high school degree or less)

22Consider the typical education cutoff used in the literature, single women with high school degree or less. At the
beginning of my sample period (1968), 87% (59%) of single women with children (without children) were low-educated
by this definition. At the end of my sample period (2018), only 44% (27%) of single women with children (without
children) were low-educated. Hence, using a fixed education cutoff is associated with substantial changes in sample
selection that differ between treatment and control groups.

23The binning of these dummy variables is as follows: age of woman (20-24, 25-29, 30-34, 35-39, 40-44, 45-50), number
of children (0, 1, 2, 3, 4, 5, 6+), age of youngest child (0-1, 2-3, 4-6, 7-9, 10-13, 14-17, 18+), education (below high school,
high school degree, some college, college degree and above), and race (white, black, Asian, and other).
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or low predicted earnings (bottom quartile of the distribution).?* For single women with chil-
dren, average earnings conditional on working equal $22,186 in the full sample, $15,313 in the
low-education sample, and $10,922 in the low-earnings sample. Contrasting women in the low-
education and low-earnings samples, we see that the latter are almost as low educated, younger,
more African-American, and that they have more and younger children. Appendix Figure A.6
shows the earnings distribution of single mothers in the three samples, normalizing earnings by
the first kink of the EITC in each year (so that the kink is located at zero). In all samples, the vast
majority of single mothers have earnings within the EITC range: 73.3% in the full sample, 83.2% in
the low-education sample, and 93.6% in the low-earnings sample. Results for the full sample can
be interpreted as intention-to-treat (ITT) estimates, while results for the low-earnings sample are

close to treatment-on-the-treated (TOT) estimates.

4 EITC and the Extensive Margin: The Long View

I start from a long-run perspective, documenting the extensive margin changes for single women
over the last fifty years. Panel A of Figure 3 shows the labor force participation rates of single
women with and without children between 1968-2018. Given EITC eligibility depends on children,
we can think of these series as treatment and control groups for evaluating the program.?”> The
patterns are striking. Over half a century, all of the action in the participation rate of single mothers
relative to that of single childless women took place during a single spell in the mid-late 1990s.
Outside this spell, the two groups have evolved in parallel. At the beginning of the period, in
1968, the gap in labor force participation between the two groups was equal to 14.3 percentage
points. A quarter of a century later, in the early 1990s, the gap was about the same. Then the labor
force participation of single mothers rose dramatically in the mid-late 1990s, closing the entire gap
in just a few years. After this, the two groups went back to parallel trends — but now at the same
levels — and have stayed that way to this day. The graph highlights how exceptional the 1990s
were in the history of the U.S. labor market.

What explains this long-run evolution? To think about the role of the EITC and other factors,
Panel B of Figure 3 compares the long-run series to the timing of the five federal EITC reforms and

the confounders from welfare reform and the macroeconomy. It is clear that the EITCs main claim

24 All samples include single women in the age group 20-50 and pool data from survey years 1968-2019. Earnings are
reported in 2018 USD.
2 Childless families could not receive any EITC until 1993 and only a very modest credit thereafter (see Figure 1).
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to sizable extensive margin effects relies on two correlated events: the EITC expansion enacted in
1993 and the ensuing increase in the participation rate of single mothers. At the same time, the
figure brings out a major puzzle. If EITC expansion drove the extensive margin increases in the
1990s, then why do we not see any such effect around the other reforms? The three EITC reforms
prior to 1993 did not lead to any closing of the gap between single women with and without
children, nor did the EITC expansion in 2009. As discussed above, while the 1993 tax reform
introduced very large tax cuts on single mothers, so did the 1975 and 2009 tax reforms.

Any compelling EITC narrative must reconcile the starkly different patterns observed in the
1990s and elsewhere. The missing link could be the two confounders emphasized here. First,
there was welfare reform: waiver-based state reforms between 1992-96, culminating in national
reform in 1996. Second, there was the macroeconomy: the economy was booming during the
Clinton era, with the national unemployment rate falling steadily between 1992-2000. Why would
the macroeconomy impact single women with and without children differently? Apart from the
1990s, there is no clear correlation between unemployment and the participation gap between the
two groups. This is not inconsistent with the business cycle having an effect in the 1990s, however,
because of the interaction between the business cycle and welfare reform. As single mothers get
pushed off welfare, their ability to find work will depend on the tightness of the labor market
around the time of the reform. What is more, any short-run interaction between welfare reform
and the business cycle may persist in the long run due to employment hysteresis (e.g., Yagan 2019).

The long-run series discussed above focus on weekly participation rates in the sample of all
single women. Figures A.7-A.9 in the appendix replicate the analysis for all four extensive margin
measures (participation and employment at the weekly and annual levels) and three samples (all
single women, low-educated single women, and single women with low predicted earnings).?
The figures show that the qualitative patterns are robust to the choice of extensive margin measure
and sample.”’ In the low-educated sample, there is some shrinking of the extensive margin gap
between single women with and without children in the decades leading up to the 1993 reform.
However, as discussed above, cutting the sample by education introduces sample selection bias

due to the large increase in education levels over time, making it more appropriate to cut the

26See section 3.3 for details. Low-educated single women are defined as those with a high school degree or less. Single
women with low predicted earnings are defined as those below the median of the within-year distribution of predicted
earnings. The annual participation series is shorter than the other series, because this measure was not recorded in CPS
data until the 1976 March files (pertaining to calendar year 1975).

?In general, the employment series are bumpier than the participation series. This is because employment is more
sensitive to the business cycle as it is directly affected by movements between employment and unemployment.
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sample by within-year quantiles of predicted earnings. In the low-earnings sample, there is a
widening of the gap between single women with and without children over time. That is, zooming
in on a sample more strongly treated by the EITC does not reconcile the contrast between the 1990s
and other periods. If anything, it makes the contrast even sharper.

Further insight can be gained by splitting the sample of single mothers into different family
sizes. Figure 4 shows the long-run evolution in labor force participation for single women with
zero, one, two, and three or more children. The broad pattern is the same as before: the different
groups have trended similarly over half a century, except for the mid-late 1990s. However, while
all groups of single mothers increased labor force participation in the 1990s, the magnitude is
strongly increasing in family size. Consider those with three or more children: their participation
rate increases by a staggering 23 percentage points over six years, about twice as much as for those
with two children. This difference is puzzling under the EITC narrative, because the tax credit
expansion was the same for those with two and three children. It is of course possible that larger
families have larger extensive margin elasticities and therefore respond more strongly to the same
incentive, but this line of reasoning leads to other puzzles: if single women with three or more
children are much more elastic, then why do they not increase participation after the 2009 EITC
expansion (targeted specifically to them) or after the 1986 and 1990 expamsions?28

To conclude, the long-run evidence suggests that the dramatic changes for large female-headed
families in the mid-late 1990s were driven by factors that were unique to that time period and

strictly increasing in family size. Welfare reform satisfies both; EITC reform satisfies neither.

5 The Impact of Federal EITC Reforms

5.1 Event Studies of Federal EITC Reforms

This section presents event studies of the five federal EITC reforms in 1975, 1986, 1990, 1993, and
2009.%° The baseline specification uses weekly employment as the outcome and all single women
as the sample, but alternative outcomes and samples will be considered below. The empirical

strategy is a difference-in-differences (DiD) design comparing single women with and without

ZFigures A.10-A.12 in the appendix replicate the long-run series by family size for the different extensive margin
measures and samples. The stylized patterns are robust across outcomes and samples.

2Because the CPS monthly files can be used only from 1989 (see section 3.3), to ensure that each reform is analyzed
using consistent data through time, I use March files alone for reforms that occurred before 1993 and March and monthly
files combined for reforms that occurred from 1993 onwards. The same split is made in the analysis of state EITC reforms
in the next section.
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children around each reform.*® The event study specification is the following:

Pt = Zozj Yearj—; + B - Kids; + Z v - Yearj—; - Kids; 2)
J j#—1
+Xip+n-Us +0-Us - Kids; + Vi,

where P, is an indicator for individual i working in month m of year ¢t. The right-hand side
includes dummies for each year, a dummy for having kids, the interaction between year and kids
dummies, along with controls for demographics and the business cycle. By omitting the year just
before the reform (indexed as —1) in the interaction term, the DiD coefficients ; can be interpreted
as the extensive margin effect in year ¢ relative to the pre-reform year. The vector of demographic
controls X; includes dummies for the age of the woman (6 categories), the age of the youngest
child (7 categories), education (4 categories), race (4 categories), and state.>! To adjust for business
cycle confounders, the specification adds controls for the aggregate unemployment rate in state s
and year ¢, Uy, interacted with kids. Specifically, Uy is a demeaned unemployment rate, i.e. the ac-
tual unemployment rate in state s and year ¢ minus the average unemployment rate in state s over
the event study window. This captures the idea that business cycle variation reflects movements
in unemployment relative to its “structural” level.*?

In addition to event studies of each reform separately, I present stacked event studies of several
reforms combined. Interacting the specification in (2) with indicators for each reform episode &, I
obtain DiD coefficients 7} for event year ¢ and reform k. Stacked DiD coefficients are calculated
as y; = Zi{:l }—’]’C, where K is the number of reforms included. These coefficients give the average
effect across all reforms, weighting different reforms equally. I consider two stacked event studies,
one that excludes the confounded 1993 reform and one that includes it.3?

The first set of results is presented in Figure 5. The figure plots DiD coefficients 4; for the
1975 reform (Panel A), the 1986 and 1990 reforms (Panel B), the 1993 reform (Panel C), the 2009

39The 2009 reform is an exception. There I compare single women with three or more children to single women
without children, because this EITC expansion was targeted specifically to families with 3+ children. Alternative com-
parison groups (such as 3+ vs 2 children) give similar results, but because single women with 1 or 2 children were
strongly treated by non-EITC aspects of 2009 reform (see Figure 2), the comparison groups used here are more natural.

31The binning of these dummies is the same as for the earnings regression (1) described above.

32Gimilar results are obtained when using first differences in unemployment rates AUs;. Similar results are also
obtained when using raw unemployment levels, except around the 1975 reform.

31n the stacked event studies, I always exclude the 1990 reform as a separate reform episode to avoid double counting.
Due to its close proximity to the 1986 reform and given the event study window used (including seven post-reform
years), the 1986 event study includes the effects of the 1990 reform.
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reform (Panel D), federal reforms stacked excluding the 1993 reform (Panel E), and federal reforms
stacked including the 1993 reform (Panel F). The panels also report the average three-year effect of
each reform (with its standard error in parenthesis). The 3-year window is chosen to avoid overlap
between reforms.

The results confirm the main insight from the long-run descriptive analysis presented above,
namely that the patterns around the 1993 EITC expansion are exceptional. Taken at face value,
the 1993 event study looks compelling: pre-trends trends are roughly parallel, employment starts
increasing in the treatment group relative to the control group after the reform, and a large and
statistically significant effect builds up over time. The average three-year effect (1994-96) on the
employment rate equals 1.29pp. This precedes the passage of national welfare reform in August
1996, but coincides with the period of waiver-based state welfare reforms in 1992-96. The effect
grows much larger in the late 1990s, following the passage of national welfare reform. No other
EITC reform is associated with such patterns. The event studies are either flat around the reform
implementations (1975 and 1986) or falling (1990 and 2009). As a result, the stacked event studies
are also flat and this holds even when including the confounded 1993 reform. The average 3-year
effect is negative and statistically insignificant in both stacked event studies.

Table 2 presents estimates from different specifications and reforms. Results are shown for
weekly employment and annual employment, and for specifications without controls, with only
demographic controls, and with both demographic and unemployment controls. The baseline
results from the preceding figure correspond to those in column (3) of the table. All effects are
averages over three post-reform years. Besides showing reduced-form effects of each tax reform
on employment rates, the table converts the effects into extensive margin elasticities with respect
to the net-of-tax rate.

The extensive margin elasticity is defined as

AP/P
Al—7)/(1-7)

€

®)

where AP/ P is the percentage effect of the reform on the employment rateand A (1 —7) / (1 —7)
is the percentage effect of the reform on the average net-of-tax rate.** Both the numerator and de-
nominator of the elasticity are measured based on DiDs comparing treatment and control groups.

To simplify the calculation of elasticities across many reforms and over a long time period, I use

34This elasticity definition corresponds to the literature on optimal taxation and welfare measurement (see e.g., Saez
2002; Kleven and Kreiner 2005; Eissa, Kleven, and Kreiner 2006, 2008).
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the average tax rate series presented in Figure 2 to get the denominator. This implies that two ap-
proximations are made. First, while the calculations account for the entire tax system, they ignore
the implicit tax from the welfare system. This overstates the baseline net-of-tax rate 1 — 7. Second,
the calculations assume that single women enter the labor market at the first kink of the federal
EITC, i.e. where the EITC refund is maximized. This overstates the change in the net-of-tax rate
A (1 —7) induced by EITC reform, because some workers enter at higher earnings levels where
the EITC expansions were weaker. Therefore, the two approximations have offsetting effects on
the denominator of the elasticity.*® Full details of the tax simulations and elasticity calculations are
provided in appendix section C.

Table 2 confirms the main insight from the event study graphs. Except for the 1993 reform, none
of the estimates are positive and statistically significant at the conventional 5% level. Across all 30
estimates from outside the 1993 reform, two are positive and significant at the 10% level, while
all others are either negative or statistically insignificant even at the 10% level. Two additional
points are worth highlighting. First, while the estimates for the 1993 reform are sizable across
all specifications, they decline substantially as controls are added. For example, the elasticity of
weekly employment goes from 0.53 without any controls to 0.22 with controls for demographics
and the business cycle. This is a concern for causal inference, because there is no guarantee that
these controls are enough. For example, the state-level unemployment controls included in (2) do
not address national business cycle effects present in all states. Second, there is large variation
in the elasticity estimates based on the 1986 reform, from -0.48 to +0.75 across specifications. The
reason is that the 1986 reform introduced only small tax rate changes for single mothers, implying
that even modest bias in the reduced-form estimates translates into large bias in the elasticity
estimates. In general, small tax variation is not ideal for credibly identifying elasticity parameters.

In the following sections, I delve deeper into the implications of specification choice and the

connection between my results and the prior literature.

5.2 Treatment Effects by Predicted Earnings

Estimations based on the full sample of single women do not account for the fact that the EITC
program is means-tested. This may attenuate the effects as some single mothers are ineligible

(due to having earnings above the EITC exhaustion point) and others are eligible for only minor

%5Results for the 1993 reform (available upon request) show that, in practice, the two approximations roughly cancel
out, so that the elasticities presented here provide good approximations of the exact elasticities.
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subsidies (due to having earnings in the upper part of the EITC range). Figure A.6 in the appendix
shows earnings distributions in different samples of single mothers. As can be seen in the figure,
most but not all single mothers have earnings within the EITC range, consistent with the possibility
of some attenuation in the full sample. To put it differently, estimations for the full sample give
intention-to-treat (ITT) effects rather than treatment-on-the-treated (TOT) effects.?® To see if this
distinction matters here, I investigate responses among single women with low predicted earnings,
estimated using equation (1) described above.

Figure 6 shows event studies for single women below the median of predicted earnings, while
Table 3 shows average three-year effects across different specifications for the same sample. Apart
from the sample, these exhibits are constructed exactly as those presented above. Restricting the
sample to single mothers more strongly treated by the EITC does not change the main insights. The
effects of the 1993 reform (which includes the confounding effects of welfare reform) are larger in
this sample, but there are still no clear effects around any of the other reforms. The stacked event
studies (even when including the 1993 reform) are virtually flat around the reform experiments,
with a slightly negative and statistically insignificant effect during the first three post-reform years.

Is the absence of EITC effects due to the median sample split being too coarse to capture the
subset of women who are responding to the EITC? I investigate this possibility in Figure 7, which
plots three-year effects of federal EITC reforms by decile of predicted earnings. The estimates are
based on stacked DiD specifications including either all reforms (red dots) or all reforms apart
from 1993 (black dots). Panel A shows estimates from a specification without controls, while Panel
B adds controls for demographics and state-level unemployment rates. As can be seen from the
figure, the profile of DiD coefficients is flat around zero across the distribution of predicted earn-
ings. This holds with and without controls and whether or not the 1993 reform is included. There
is no earnings decile where the effect is positive and statistically significant. If the EITC had an
effect on extensive margin labor supply, we would expect the profile to be declining in predicted

earnings and positive at the bottom.3’

3Whether the object of interest should be ITT or TOT effects depends on the goal of the study. If the goal is to
understand the impact of the EITC program on single mothers as a whole, ITT effects are more relevant. The fact that
means-testing reduces the overall effect of the program should be reflected in the estimates. Conversely, if the goal is to
estimate parameters that may be externally valid for counterfactual policy experiments, TOT effects are more relevant.

3Figures A.13-A.16 in the online appendix show that these insights are robust to the extensive margin outcome used.
The annual measures feature a positive and statistically significant effect in decile 4 of predicted earnings, but not in
deciles 1-3. Given the large number of estimates presented in these figures (160 estimates), it is not surprising that some
are statistically significant. The main take-away from these figures is that the declining profile of coefficients that would
be consistent with EITC effects is not present in any of the specifications.
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5.3 Model Uncertainty

Estimating causal EITC impacts is challenging because of imperfections in the empirical design
and survey data used. This creates uncertainty about how to specify an empirical model that
avoids bias from confounding shocks and measurement error. The preceding sections considered
the implications of different estimation samples, extensive margin measures, and control variables,
arguing that the main insights are robust to changing the model in these dimensions. However, the
specifications presented constitute just a small subset of the possible specifications. In this section,
I take a more exhaustive approach to model uncertainty by presenting estimates from a wide range
of specifications that vary the estimation sample, extensive margin outcome, and controls. Specif-
ically, I consider all possible permutations of four samples (all single women, low-educated single
women, single women below the median of predicted earnings, and single women below the 25th
percentile predicted earnings), four outcomes (employment and participation at the weekly and
annual levels), and four specifications of controls (no controls, basic demographic controls, rich
demographic controls, and rich demographic controls plus unemployment controls).® With the
seven reform experiments considered here (five federal reforms and two stacked specifications),
this amounts to a total of 432 specifications.

The online appendix provides event studies for all 432 specifications.* Figure 8 summarizes
the data by showing the distribution of estimates across specifications. These are estimates of
average three-year effects of each reform experiment. Panel A shows reduced-form effects on em-
ployment or participation rates in percentage points, while Panel B shows the implied elasticities
with respect to the average net-of-tax rate. The gray bars depict the estimate distribution without
the 1993 reform, while the blue bars depict the estimate distribution for the 1993 reform. These
two distributions are fundamentally different. The non-1993 distribution is symmetric around
zero, with a mean reduced-form effect of -0.32pp and a mean elasticity of -0.04. The 1993 distri-
bution is shifted to the right, with a mean reduced-form effect of 4.02pp and a mean elasticity of
0.63. These distributions cannot both be right unless the underlying tax elasticities were somehow
much larger in the mid-late 1990s than in any other period. A more plausible interpretation is that
the 1993 distribution is upward biased due to the confounding effects of welfare reform and the

macroeconomy.

3The basic demographic controls include age of the woman, age of the youngest child, and education. The rich
demographic controls add race and state to the set. All controls are specified as dummies for different bins of the
demographic variable, using the same binning as in equation (2) described above.

¥See Figures A.17-A.80.
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Another way of illustrating model uncertainty is by way of a specification curve analysis as
presented in Figure 9. This figure shows the curve of elasticity estimates, ranked from low to high,
across all combinations of reform experiments and specifications. Leaving out the confounded
1993 reform, the figure includes 304 different elasticity estimates (black dots) and their 95% con-
fidence intervals (gray-shaded area). The underlying specification for each estimate is indicated
below the graph. The striking finding is that less than a dozen specifications (3.6% of all specifica-
tions) yield estimates that are positive and statistically significant. Arguing for a positive effect of
the EITC on extensive margin labor supply therefore requires taking a stand on specifications that
are strong outliers in the distribution of specifications. Specifically, the only way to get large and
statistically significant elasticities is to focus on the 1986 tax reform and annual employment (but
not annual participation), combined with certain samples and specification of controls.®’ These
outlier estimates have very large confidence intervals, preventing us from ruling out elasticities
anywhere between marginally above zero to around 2. Conversely, my baseline specification is
placed right in the middle of the specification curve and is much more precise. Given most of
the estimates are concentrated around zero and are statistically insignificant, an agnostic view on
model uncertainty leads one to conclude that the impact of the EITC on extensive margin labor

supply has been negligible.

5.4 Comparison with Existing Estimates

It is useful to compare the distribution of estimates across specifications to existing estimates in
the literature. Therefore, Figure 10 compares the distribution of elasticities from Figure 8B (leaving
out the confounded 1993 reform) to elasticities implied by the reduced-form estimates in Eissa and
Liebman (1996) and Schanzenbach and Strain (2020).*! These two papers are chosen for several
reasons: they are representative of the consensus in the EITC literature, they consider other reforms
than 1993, and they provide reduced-form estimates that are easily converted into elasticities.*? T

use estimates from the preferred specifications in these papers, both of which consider effects on

40Relying on the 1986 reform to obtain large elasticities is not compelling, because this reform was relatively small in
terms of the change in the average tax rate on single mothers (see Figure 2). In general, estimating elasticities based on
small tax variation is not convincing for two reasons: (i) it is hard to accurately detect the response to small incentives in
noisy data and (ii) any small bias in the reduced-form estimate (the numerator of the elasticity) translates to large bias
in the elasticity estimate (due to the small denominator).

#15chanzenbach and Strain (2020) is a comment on a previous version of this paper (Kleven 2020).

#2These and other papers in the EITC literature do not convert their reduced-form estimates into elasticities. Elasticity
calculations are useful for several reasons, including the fact that they provide a normalized measure of responsiveness
that can be compared across reforms and allows for assessing the plausibility of magnitudes (see Kleven 2021).
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annual employment for either all single mothers or low-educated single mothers.*> Full details
on the conversion of their reduced-form estimates into elasticities are provided in Table A .4 of the
online appendix.

In Figure 10, estimates based on Eissa and Liebman (1996) are demarcated by black vertical
lines, while estimates based on Schanzenbach and Strain (2020) are demarcated by blue vertical
lines. Apart from the 2009 reform (the two lines furthest to the left), their estimates are strong
positive outliers in the distribution of estimates. The elasticities range from 0.30 to 1.66, all in the
upper tail of the distribution. The largest estimates are those based on the 1986 reform for the
sample of low-educated single women, an elasticity of 1.34 in Eissa and Liebman (1996) and 1.66
in Schanzenbach and Strain (2020). Elasticities of such magnitudes are arguably outside the realm
of the possible. The reason why the 1986 tax reform can yield such large elasticity estimates is that
this reform introduced only small changes in the average tax rates of single mothers, implying that
even modest bias in the reduced-form estimates blows up to large bias in the elasticity estimates.
As discussed above (see footnote 40), it is challenging to accurately estimate elasticities based on

small identifying variation in tax rates.**

#3For Eissa and Liebman (1996), I use their estimates reported in Table III (column 5) for all single women and Table
IV (columns 1 and 2) for low-educated single women. Their paper shows effects on single mothers with less than
high school degree and with high school degree separately. To ensure comparability with the low-education sample
considered here (high school degree or less), I calculate a weighted average of their two estimates using the pre-reform
fractions of low-educated single mothers with less than high school and a high-school degree, respectively. Eissa and
Liebman (1996) consider four-year effects of the 1986 reform (comparing 1984-1986 to 1988-1990), as opposed to the
average three year-effects shown in Figures 8-10. For Schanzenbach and Strain (2020), I use their estimates reported
in Table 3 (column 2). These correspond to the estimates presented here: average three-year effects in the sample of
either all single women or low-educated single women, defined as those with high school degree or less. I focus on
their estimates for the 1975, 1986, 1990, and 2009 reforms. Both papers provide estimates of the reduced-form impact on
the employment rate, AP. When calculating the percentage effects on the employment rate AP/ P and on the average
net-of-tax rate A (1 —17) /(1 —7), I replicate as closely as possible the estimations samples of each paper based on
the sample selection criteria described. The elasticity conversions are done consistently with the elasticities presented
above, i.e. using the average tax rate series in Figure 2 in which single women are assumed to enter the labor market at
the first kink of the EITC (for each year and family size).

# Chetty, Guren, Manoli, and Weber (2013) converts the Eissa-Liebman estimate for all single mothers into an elasticity
of 0.30, much smaller than the elasticity of 0.71 in Table A.4. This is despite the fact that they use a larger reduced-form
estimate in the numerator of the elasticity (taken from column 4 of Table III in Eissa and Liebman 1996). The reason
for their smaller elasticity is that they use a much larger denominator, which includes the total change in net earnings
from taxes, welfare benefits, and Medicaid between 1984 and 1990. This gives a denominator of 13.2% instead of the
4.2% used here. Using the total incentive change from taxes, welfare benefits, and Medicaid is problematic, because the
research design of Eissa and Liebman (1996) is supposed to identify the causal impact of the 1986 Tax Reform Act. In
other words, such an elasticity calculation can only be correct if the Eissa-Liebman estimates are fully confounded by
welfare and Medicaid changes. This point highlights that EITC estimates may be confounded by welfare changes even
in the 1980s.
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6 The Impact of State EITC Reforms

6.1 Event Studies of State EITC Reforms

In this section I consider a different source of variation: state EITC reforms. A total of 27 states have
introduced and maintained an EITC supplement for a sufficiently long period of time to conduct
an empirical study.*® The introduction of state EITC supplements provide useful variation by
allowing for comparing single mothers in states with and without an EITC, thus being immune
to confounders that impact single mothers across states. State EITC reforms are analyzed using a
synthetic control approach: For each state with an EITC supplement, I create a synthetic control
state from among the pool of states that never had an EITC supplement and run a stacked event
study comparing treatment and synthetic control states around state EITC introductions.

Not all of the state EITC reforms provide useful quasi-experiments. I exclude three states as
their EITC introduction was offset by other state tax changes, thereby increasing the total average
tax rate on single women with children relative to those without.*® I exclude another six states due
to small sample sizes, less than 100 single mothers per year around the reforms.*” Including these
reforms in the analysis creates considerable noise in the estimates. These restrictions leave a total of
18 state EITC reforms. Some of these reforms were small, while others were quite large. I therefore
compare specifications based on all 18 reforms to specifications that focus on the 10 largest reforms
as measured by the reform-induced change in the state average tax rate on single women with
children relative to those without.*® As can be seen in Table A.2, these reforms reduced the average
tax rate on treatments relative to controls by between 3.14pp and 8.39pp. These tax calculations
include all state income taxes (not just the EITC) and assume that women enter the labor market
at the first kink of the federal EITC.

To run the synthetic control analysis, the CPS data is collapsed to state-by-year observations for
single women with and without children separately. For each treatment state, a synthetic control
state is constructed (from among those without an EITC supplement) by matching on the level of

the outcome variable in each of the five pre-reform years.*’ 1 consider two empirical approaches.

#Table A.2 lists 30 states with an EITC supplement. But the state of Washington never funded or paid out the credit,
while Hawaii and South Carolina introduced their supplements only in 2018.

46These states are Indiana, Ohio, and Oregon. See Table A.2.

4 These states are Iowa, Maryland, Minnesota, Rhode Island, Vermont, and Wisconsin.

48These are the EITC reforms in Colorado, Connecticut, District of Columbia, Kansas, Massachusetts, Michigan, Ne-
braska, New Jersey, New Mexico, and New York.

“This is done separately for single women with children and single women without children. Allowing for separate
synthetic control states for the two groups improves pre-trends.
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The first is a difference-in-differences approach that compares treatment and control states in the
sample of single mothers alone. The second is a triple-differences approach that compares treat-
ment and control states for single women with children relative to those without. The full details
of these specifications are provided in section E of the online appendix.

Figure 11 shows four event studies: difference-in-differences vs triple-differences (left vs right
panels) and all reforms vs the ten largest reforms (top vs bottom panels). As above, I start by
considering the sample of all single women and using weekly employment as the extensive margin
measure. The figure shows clearly that there is no effect of state EITC supplements in any of the
four event studies. The treatment and control states track each other in the pre-reform years (by
construction) and continue to do so in the post-reform years. This is despite the fact that the tax

variation is sizable, a reduction in the average tax rate of about 6pp across the ten largest reforms.

6.2 Model Uncertainty

As in the analysis of federal reforms, I investigate how sensitive the analysis of state reforms is
to model uncertainty. The preceding section showed four different specifications, but focused on
one estimation sample (all single women) and extensive margin outcome (weekly employment).
This section shows results for all possible permutations of four samples (all single women, low-
educated single women, and single women below the median or 25th percentile of predicted earn-
ings) and four outcomes (employment and participation at the weekly or annual levels) in each of
the four different specifications (difference-in-differences and triple-differences for all reforms or
the largest reforms alone). This gives a total of 64 specifications.

The online appendix presents event studies for all 64 specifications.” Figure 12 summarizes the
findings by showing the distribution of reduced-form estimates (Panel A) and elasticity estimates
(Panel B). These are estimates of average three-year effects of state reforms. As can be seen from
the figure, the estimates are symmetrically distributed around zero, with the mean being slightly
negative. What is more, the event study graphs in appendix reveal that the positive outliers do
not in general come from the specifications one would expect: some of the largest estimates are
based on all reforms and the sample of all single women, i.e. specifications where the average tax
treatment is relatively small. Overall, this analysis suggests that state EITC supplements, even
when zooming in on the largest ones, have had no impact on extensive margin labor supply for

single mothers.

0See Figures A.81-A.96.
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7 Dissecting the 1990s

The large employment shift experienced by single mothers following the federal EITC expansion
in 1993 is a historical anomaly. No other EITC reform at the state or federal level is associated with
such labor supply changes. Because of the confounding effects of welfare reform and the business
cycle in the mid-late 1990s, it would be natural to conclude that we should ignore the 1993 reform
as a means to identifying the impact of the EITC. This reform is not a clean quasi-experiment.
Nevertheless, it is interesting to dive deeper into the empirical patterns of the 1990s in an attempt
to tease apart the EITC from confounding factors. There are two reasons for this. First, a complete
story about the EITC and extensive margin labor supply ought to reconcile the zero effect from
outside the 1993 reform with the large increases observed after the 1993 reform. Second, because
the employment increases for single mothers in the 1990s were so large and historically unique,
understanding what happened is important in its own right. Therefore, in this section, I present
a number of analyses intended to show if these employment increases could be consistent with
a zero effect of the EITC. The analyses suggest that they could: the employment increases align
more closely with welfare reform and business cycle variation than with EITC variation. Given the
fundamentally confounded nature of the variation, however, it is important to note that such an
undertaking can never be conclusive. If the sole purpose is to identify the impact of the EITC, it is

better to focus on the many other reforms analyzed above.

7.1 A Needle in a Haystack

The first exercise provides a simple reality check of the data. Here I present simulations showing
how much of the employment increases in the mid-late 1990s could be explained by the EITC
under different elasticity scenarios. The results will show that trying to detect EITC impacts using
the 1993 expansion is akin to looking for a needle in a haystack. The employment changes are so
large that, even under sizable tax elasticities, almost all of the variation must be driven by non-tax
factors.

From the definition of the elasticity € in equation (3), the extensive margin response to the 1993
tax reform can be written as

A(l—1)

AP, = ¢ ———= - Py, 4)
1 — 793

where AP, is the response in year ¢ relative to the pre-reform year 1993, A (1 — 1) is the reform-

induced change in the net-of-tax rate in year ¢ relative to 1993, while 793 and Py3 are baseline values
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in 1993.5! Calculating A (1 —7;) as the difference-in-differences between treatment and control
groups, the implied time path of AP; can be compared to the observed difference-in-differences
impacts from the event studies.

Given the elasticity, the main input into equation (4) is the percentage effect of the reform on

the net-of-tax rate, Al(%;;)'

In the elasticity estimations presented above, two approximations were
made when calculating this entity: the average tax rate did not account for the welfare system,
and single women were assumed to enter the labor market at the first kink of the federal EITC.
These approximations were made to sidestep data constraints when calculating elasticities across
many reforms over a long time period. In the simulation exercise presented here, I take an exact
approach that accounts for (i) taxes paid and benefits lost in the calculation of net-of-tax rates and
(i) the entire distribution of earnings conditional on working. The tax calculations are based on
NBER'’s tax simulation model (TAXSIM), while the benefit calculations are based on a model of
Aid to Families with Dependent Children (AFDC) and Food Stamps (FS). The full details of these
calculations are provided in appendix sections C and D.

To calculate tax rates on participation for all single women, earnings conditional on working are
set equal to observed earnings for workers and predicted earnings for non-workers. The earnings
prediction is based on equation (1) run on a pre-reform sample of single women with positive
earnings, using the estimated parameters to predict earnings for non-workers. Combining these

earnings measures with the tax-benefit simulation model gives the reform-induced change in the

A(1—7¢)

net-of-tax rate on participation, j—

. While the baseline participation tax rate 793 includes all
taxes on labor income (federal income taxes, federal payroll taxes, and state income taxes) as well
as the implicit tax from welfare benefits, the change in the participation tax rate A7, accounts only
for federal income taxes (including but not limited to the EITC). Because the goal is to simulate the
impact of the federal tax reform act of 1993, the tax rates from federal payroll taxes, state income
taxes, and welfare benefits are held constant at their 1993 levels. The calculation of federal income
taxes in each year ¢ is based on 1993 earnings (adjusted for inflation) to isolate the mechanical effect
of the reform on tax rates.

Figure 13 compares actual and simulated DiD event studies of the 1993 reform. The actual DiD
series plot estimates 4; from equation (2) without any controls, while the simulated DiD series plot

AP, calculated from equation (4) under an extensive margin elasticity of either 0.25 (short dashes)

5INote that, while the elasticity formula in (3) is a definition, the expression in (4) is a model: it assumes a static
labor supply model in which single women respond according to the constant elasticity € in each period ¢. The static,
iso-elastic model is obviously a simplification, but a natural benchmark to consider given the objective of this exercise.
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or 0.5 (long dashes). The smaller of the two elasticities corresponds to the preferred estimate in the
meta study by Chetty, Guren, Manoli, and Weber (2013). Results are shown for all single mothers
(Panel A) and single mothers with low predicted earnings (Panel B). The main take-away from the
figure is that, even if tax elasticities were very large, the 1993 tax reform would account for just a
small part of the employment increase observed in the mid-late 1990s. Among those most strongly
treated by the EITC (Panel B), only 10% (19%) of the employment increase can be explained by the
1993 tax reform under an elasticity of 0.25 (0.50). Hence, most of the variation must be driven by
confounders, whatever they are. This makes it virtually impossible to identify EITC impacts using
the 1993 reform: if the true elasticity were 0.25, we would need to find controls that can absorb

90% of the variation and we can never be confident that we have found the right controls.”

7.2 Was Welfare Reform Big Enough to Explain the Effects?

The AFDC/TANF program always served fewer families than the EITC program (see Figure A.1).
It is therefore natural to ask if welfare reform could feasibly account for the employment increases
in the 1990s, or if the program was just too small. The answer to this question depends, not on
welfare caseload levels, but on welfare caseload changes. To see if the caseload changes were big
enough to explain the effects, I consider a different outcome: the fraction of single women who are
either employed or on AFDC/TANTF. I refer to this outcome as the “employment+welfare rate”.>3
Given welfare caseloads were falling through the 1990s, the employment+welfare rate will show
less of an effect than the employment rate. However, if there is still a positive effect in this out-
come, then the caseload drops were too small to account for the entire employment effect, leaving
something to explain for non-welfare factors.

The results are shown in Figures A.99-A.100 of the appendix (for the full sample and by number
of children). These figures compare event studies of the 1993 reform for the employment rate and
the employment+welfare rate. While the event study in employment shows large effects in every
sample, the event study in employment+welfare is flat or slightly falling in every sample. In other
words, once the effect of AFDC/TANF caseload changes is neutralized, there is no remaining

treatment effect in the 1990s. This implies that welfare reform was large enough to explain the

effects. In fact, movements between AFDC/TANF and employment account almost exactly for the

ZFigures A.97-A.98 in the appendix present simulation results by number of children in both the full sample and the
low-earnings sample, showing that the identification challenges described here are even stronger in larger families.

53Because single women without children are ineligible for AFDC/TANF, there is no distinction between the employ-
ment rate and the employment+welfare rate for this group. For single women with children, to avoid double counting
people who are both employed and on welfare, I add only AFDC/TANTF participants who are not also employed.
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employment increases year by year through the 1990s.

These results are more than just an accounting exercise, because EITC and welfare reform are
predicted to affect the employment+welfare rate differently. Cutting welfare pushes people from
welfare into work or into searching for work. If everyone finds work, the employment+welfare rate
will be unaffected, while otherwise it will decrease. Expanding the EITC provides work incentives
to people from all non-working states, including those in the AFDC/TANF program, those in other
social assistance programs, and those receiving no social assistance. If people respond to the EITC,
the employment+welfare rate should increase. The patterns shown here are therefore consistent

with welfare reform and inconsistent with EITC reform.>*

7.3 Fanning-Out by Family Size

The difficulty of separating the effects of EITC and welfare reform in the 1990s is that their timing
overlapped and that both of them treated single mothers. This difficulty may be addressable,
however, because the two policies introduced different treatment variation within the group of
single mothers. The following sections investigate if such variation can be used to tease apart the
two effects. I start by focusing on variation by number of children. The 1993 EITC expansion was
larger for families with two children than for families with one child, but the same across families
with two or more children (see Figures 1-2). This implies that any EITC-driven divergence in the
employment effects should occur primarily between one and two children, with little additional
divergence between two and three or more children. State and federal welfare reform restricted
benefit access across the board, implying that single mothers who were initially more reliant on
welfare benefits were treated more strongly. Because pre-reform welfare participation was sharply
increasing in the number of children, so was the post-reform drop in welfare participation (see
Figure A.3). In other words, welfare treatment intensity was strictly increasing in family size and
welfare-driven divergence in the employment effects should therefore occur at all family sizes.

Figure 14 shows event studies of the 1993 reform by number of children (1, 2, 3, and 4+).

5 A potential concern with this analysis is that welfare receipt is measured with error in the CPS data due to non-
responses as described in appendix section B.1.3 (see also Meyer, Mok, and Sullivan 2015 and Meyer and Mittag 2019
for a detailed analysis). To address this issue, Figure A.101 replicates the analysis using administrative data on welfare
caseloads. Because the publicly available administrative data does not provide caseloads by marital status, this robust-
ness check is done for all women. The employment rate increased substantially in the 1990s even for mothers as a whole,
albeit less than for single mothers alone. Crucially, consistent with the results for single mothers using CPS data, the
results for all mothers using administrative data show that the extensive margin effect disappears when considering the
employment+welfare rate. The DiD event study is flat or slightly falling. The full details of the analysis are provided in
appendix section F.
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The figure plots DiD estimates 4;* from an extension of equation (2) with separate dummies for
each number of children n, without any controls in Panel A and with demographic controls in
Panel B. In both panels, there is a clear fanning-out of employment effects by number of children.
Consider first the raw patterns in Panel A. In the years following the 1993 reform, the employment
rate increased by about 10pp for single women with one child, 15pp for single women with two
children, 20pp for single women with three children, and almost 30pp for those with four or more
children. Because the baseline level of employment is declining in family size, the fanning-out is
even more dramatic in percentage terms. For example, single mothers with 4+ children almost
doubled their employment rate, from about 30% to about 60%. Panel B of the figure shows that
some of the fanning-out can be explained by changes in demographic composition. The fanning-
out is still strong, however, with increases in the employment rate ranging from about 8pp to 25pp
across family sizes. Appendix Figures A.102-A.103 reproduce the analysis for the other extensive
margin measures, showing that the fanning-out by family size is a robust feature of the data. These
patterns of heterogeneity are consistent with a welfare reform interpretation, but harder to explain

under an EITC interpretation.>®

7.4 Impacts by Welfare Treatment Intensity

The analysis of heterogeneity by number of children is based on the idea of using variation in wel-
fare treatment intensity (relative to EITC treatment intensity) within the group of single mothers to
tease apart the impacts of welfare and EITC reform. This section pursues this idea in greater depth,
considering two alternative proxies for welfare treatment intensity. The first proxy is the age of the
youngest child. It turns out that the level of welfare participation prior to waivers and PRWORA
and the ensuing drop in welfare participation are strongly related to the age of the youngest child.
The second proxy is a predicted probability of pre-reform welfare participation using the age of the
youngest child, the number of children, and other demographic variables. Both of these analyses
will show that the extensive margin effects in the 1990s are closely aligned with the strength of
welfare treatment.

Due to the granularity of the analysis in this section, rather than showing event study graphs, I

51f extensive margin elasticities were increasing in family size, this would generate a fanning-out of employment
responses even to the EITC. However, heterogeneity in tax elasticities is not a plausible explanation for the empirical
patterns documented here simply because the amount of heterogeneity is too large. If the fanning-out of employment
effects is interpreted solely through the lens of the EITC, the extensive margin elasticity would have to be around 2.5
for single mothers with three children and close to 6 for single mothers with four or more children. These results are
available upon request (see also Kleven 2020 for similar elasticity calculations).
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summarize the effects using a DiD specification with a post-reform dummy. Specifically, I consider

specifications of the following form

Pyt = o-Posty + Zﬂj -Welfarej—. + Z’yj - Posty - Welfarej—.
J J

+ X0 +n-Us + 0 - Uy - Kids; + Vi, ®)

where P, is an indicator equal to one if individual 7 is employed in month m of year ¢, Post; is
an indicator equal to one in the years after the 1993 reform, and Wel fare;—. is an indicator equal
to one if the individual belongs to welfare treatment category c. The welfare treatment categories
are based on either the age of the youngest child (7 bins) or a predicted AFDC probability (10
deciles). In either case, the omitted category is having no children, so that the welfare category
variable subsumes the kids dummy from the previous specifications. The coefficient -, represents
the average DiD effect for single mothers in welfare category c relative to single women without
children over a specified time horizon. I consider two different time horizons: a three-year horizon
(avoiding years after PRWORA) and a ten-year horizon. I start from raw DiD effects obtained from
the first line of equation (5), and then consider the implications of adding the controls in the second
line. These controls absorb the effects of demographics and state-level business cycles, specified as
in equation (2) above.

The results are presented in Figure 15. The left panels show heterogeneity by age of the
youngest child, while the right panels show heterogeneity by probability of AFDC participation.
Consider first the results for age of the youngest child.®® The top panel shows that this variable is
a strong predictor of welfare participation before the reform — the younger is the child, the higher
is participation — which in turn predicts the drop in welfare participation after the reform. The
relationship between pre-reform participation levels and post-reform participation drops across
bins of the age of the youngest child is almost perfectly linear and has a slope of 0.69. Among
single mothers with children aged 0-1, pre-reform AFDC participation was about 50 percent and
the subsequent fall was close to 40 percentage points. By contrast, single mothers with older chil-
dren had very low AFDC participation rates and, as a result, were virtually unaffected by welfare
reform.

The middle panel shows raw DiD estimates of the average employment effect over three years

% As elsewhere, I include only EITC-eligible children and consider the following categories for the age of the youngest
child: 0-1, 2-3, 4-6, 7-9, 10-13, 14-17, and 18+. Consistent with the EITC rules, the 18+ category includes children aged
18-23, who are living at home and are still in full-time education.
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(solid black) and ten years (dashed black) by age of the youngest child. It also shows the aver-
age drop in the welfare participation rate over ten years (dashed red), estimated from equation
(5) using an indicator for welfare receipt as the outcome variable. The extensive margin effect
is monotonically declining in the age of the youngest child. The three-year effect falls to about
zero (and becomes statistically insignificant) for those whose youngest child is older than 13 years,
while the ten-year effect falls to zero when the youngest child is older than 17. These estimates
include any confounding effects of changing demographics and the business cycle. As shown in
the bottom panel, controlling for these factors reduces the treatment effect at each age and there-
fore strengthens the results. The three-year effect disappears above age 6 and the ten-year effect
disappears above age 13.

Because the analysis is based on EITC-eligible children — children living at home who are
below age 18 or below age 24 if still in education — the age of the youngest child is correlated with
the number of children. Having more children imply that the last-born tends to be younger. As a
result, the analysis using age of youngest child overlaps with the previous analysis using number
of children. I now move to a multivariate analysis using the joint predictive power of the age of
youngest child, the number of children, and other demographic variables. Specifically, I estimate

the probability of pre-reform welfare participation based on the following specification
AFDCi:aa+6n+7y+Cr+>\s+Via (6)

where an indicator for receiving welfare benefits, AF'DC}, is regressed on fixed effects for the age
of the mother a, the number of children n, the age of the youngest child y, race r, and state s The
binning of these demographic variables is the same as before. The regression is run on the CPS
March files from 1994, which contains information on welfare receipt in the pre-reform year, 1993.
From this regression, I predict the probability of AFDC participation for each single mother in the
estimation sample, and define an indicator for being in different deciles of the distribution of these
AFDC probabilities.

The results are presented in the right panels of Figure 15. The top panel shows that pre-

reform welfare participation varies widely across the distribution, from 8% to more than 60%,

57Equation (6) does not include education even though this variable would help with predicting AFDC participation.
Education is excluded because it is a relatively direct proxy for earnings conditional on working and therefore for EITC
eligibility. As a result, while using education information would strengthen my results, this is misleading as highly-
educated single mothers who did not participate in welfare (thus being untreated by welfare reform) were also less
likely to be eligible for the EITC (thus being untreated by EITC reform as well).
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and is strongly related to the post-reform welfare participation drop. The relationship between
pre-reform levels and post-reform drops is stronger in this specification than when using only the
age of the youngest child. The next panels plot the average employment effect over three years and
ten years by decile of predicted AFDC probability. The employment effect is strongly increasing in
the AFDC probability. In the raw data, the ten-year effect is almost 20pp in the top decile, but only
2pp in the bottom decile. Adding controls for demographics and state-level business cycles makes
the estimates smaller: the ten-year effect is about 12pp in the top decile and negative in the bottom
decile. In fact, there are no significant ten-year effects in the bottom two deciles and no significant
three-year effects in the bottom four deciles.*®

To summarize, the large extensive margin increases in nineties were driven by single mothers
who had high AFDC participation prior to welfare reform and were therefore strongly treated by
waivers and PRWORA. Single mothers with low pre-reform AFDC participation did not respond.

These results are consistent with welfare reform, but harder to reconcile with EITC reform.

7.5 The Impact of Welfare Waivers

The confounding effects of welfare reform operate at both the state level (waivers) and the national
level (PRWORA). The preceding sections used heterogeneity in welfare treatment intensity in an
attempt to control for both, but such patterns of heterogeneity are subject to endogeneity concerns.
This section asks how much of the employment increase in the 1990s can be explained by welfare
waivers using a more quasi-experimental approach. Waivers were introduced in some states but
not others, creating plausibly exogenous variation in welfare benefits. The main focus is on the
years 1994-96 — after the 1993 EITC reform, but before nationwide TANF reform — where we
have the best chance of separating the effects of welfare and EITC reform.

To investigate the confounding effect of welfare waivers, I conduct event studies of the 1993
EITC reform separately for states that ever approved statewide waiver legislation and for those
that did not. As shown in Table A.3 of the appendix, there were 13 states without any statewide
waiver legislation: Alabama, Alaska, District of Columbia, Kansas, Kentucky, Louisiana, Nevada,
New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, and Wyoming. Figure 16 shows
event studies for all non-waiver states (blue series) and all waiver states (black series). These series

plot DiD coefficients from specification (2), implemented separately on the two groups of states,

58Appendix Figures A.104-A.107 reproduce the analysis for all four extensive margin outcomes, showing that the
results are robust.
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controlling for demographics and state-level business cycles.

The figure shows that the employment effect is much smaller in non-waiver states than in
waiver states in the years before nationwide TANF reform. In fact, the non-waiver effect is close
to zero and statistically insignificant between 1994-1996. Following the implementation of TANF
reform, non-waiver states begin to catch up to waiver states and converge to the same long-run ef-
fect. As a result, restricting attention to non-waiver states changes the DiD series from what looks
like an event study of the 1993 EITC reform to what looks like an event study of the 1996 TANF
reform. These patterns are exactly consistent with welfare reform being the main driver of the em-
ployment increases of single mothers in the 1990s. Figure A.108 replicates the analysis for different
extensive margin outcomes (weekly vs annual employment) and for different estimation samples
(all single women, low-educated single women, and single women with low predicted earnings).
There is some variation across the different specifications, but the fundamental qualitative insight
is robust. If anything, the results are even stronger when considering annual employment, and

they survive in the low-educated and low-earnings samples.

7.6 Changing Social Norms

Another possibility is that social norms regarding welfare receipt changed in the 1990s. The pub-
lic debate certainly changed, featuring increasingly derogatory rhetoric and racial stereotypes to
describe welfare mothers.” As society became less tolerant of welfare mothers, their willingness
to work may have increased above and beyond any effect of economic incentives. Conceptually,
there are two effects of social norms to consider: (i) Norm changes may have precipitated welfare
reform (and EITC reform) and at the same time changed behavior, leading researchers to attribute
an impact of norms to policies; (ii) welfare reform may have been perceived as a social injunction
that changed norms, creating a social multiplier effect of the reform. In the latter case, there would
be no bias in the reduced-form impact of the reform (leaving aside other confounders), but there
would be bias in the inferred elasticity with respect to the net-of-tax rate.

Figure A.110 in the appendix suggests that social norms may have been a confounding factor
in the 1990s. Using Google Ngrams, the figure traces the use of loaded terms to describe welfare
recipients in books published in the United States since 1970. Panel A considers the term welfare

60

queen, a derogatory phrase used to describe women on welfare.”” Panel B considers the terms

As an example of the tenor of the debate, Figure A.109 shows an (infamous) cover of The New Republic on August
12,1996, just before PRWORA was signed into law by President Bill Clinton.
0The phrase was coined in the Chicago Tribune in 1974 and later popularized by Ronald Reagan.
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undeserving poor and deserving poor. The graphs demonstrate that the use of negative language
surrounding welfare receipt and poverty exploded in the 1990s, consistent with important changes
to social norms and culture. Therefore, trying to understand the historic labor supply shift for

single mothers in the 1990s solely through the lens of economic incentives may be too narrow.

8 Conclusion

The EITC program has been widely praised for boosting labor supply at the extensive margin,
especially for single mothers. This paper reappraises the conventional wisdom, analyzing every
EITC reform at the state and federal level since the inception of the policy in 1975. Based on a
wide range of approaches and specifications, I show that the EITC has not had any clear effects
on extensive margin labor supply. Apart from the federal 1993 reform, EITC expansions are not
associated with employment increases for single mothers. The 1993 reform, on the other hand, is
associated with large employment increases, but these increases align closely with confounding
changes from welfare reform and the macroeconomy. Exploiting different sources of variation in
these confounders, I show that the effects are driven exactly by those affected most strongly by
welfare reform and the business cycle.

There are two interpretations of this null result. One is that the extensive margin elasticity with
respect to taxes is small, and perhaps especially the elasticity with respect to a highly nonlinear tax
refund like the EITC. The other is that, even if the elasticity is not zero in general, the informational
and psychological frictions specific to the EITC have reduced its impact. These frictions may be
related to the complex nonlinear schedule or to the procedures for filing taxes and claiming the
credit. As reviewed above, a number of studies have documented that most potential recipients
have limited knowledge of the EITC program.®! Given these frictions, the EITC is not an a priori
likely candidate for finding large labor supply impacts.

While these frictions are widely acknowledged in the literature, they have been used mainly
to explain the absence of intensive margin responses. The reasoning seems to be that extensive
margin responses can be based solely on knowing about the existence of a tax refund without
understanding the specifics of the schedule and eligibility rules. Even if we ignore that many po-
tential recipients were in fact unaware of the EITC at the time of the main historical reforms, the

argument is still surprising. Economic theory predicts that intensive and extensive margin deci-

6lgee e.g., Romich and Weisner (2000), Smeeding, Ross Phillips, and O’Connor (2000), Ross Phillips (2001), Maag
(2005), Chetty and Saez (2013), and Bhargava and Manoli (2015).
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sions are interdependent, and this interdependence is particularly strong for nonlinear incentives
(see Kleven and Kreiner 2006; Eissa, Kleven, and Kreiner 2006, 2008). The EITC is an incentive to
enter the labor market around the refund-maximizing earnings range, which is relatively narrow
and vary by family size. Without precise information about the location of the refund-maximizing
earnings range and the size of the credit in that range, the extensive margin response is not very
credible.

By contrast, welfare reform is not subject to these concerns about salience and information.
The debate about welfare reform and welfare culture was extremely prominent in the nineties,
as exemplified by Bill Clinton’s famous campaign pledge to “end welfare as we know it.” State
waivers and national TANF reform imposed drastic changes on existing program participants, so
information was essentially automatic. What is more, the changes to welfare were largely related to
ordeals and enforcement, the impact of which is more mechanical than financial incentives. They
included lifetime limits on welfare receipt, work requirements, community service and training,
and those who did not satisfy these requirements could get kicked off the welfare rolls. These
initiatives stand in sharp contrast to the complex tax refund incentives introduced by the relatively
unknown EITC program.

These findings do not necessarily imply that the EITC is a bad policy. Absent labor supply
responses at either the extensive or intensive margins, the EITC is a non-distortionary transfer to
the working poor.®? The optimality of such a transfer depends on the social welfare function and
on who pays for it. For example, if the EITC is financed by a lump-sum tax on all individuals
and if the government puts a larger weight on the working poor than on the average individual,
then the policy is socially optimal. This is the reasoning underlying the results in Saez (2002).%
Conversely, if transfers to the working poor are financed by reducing welfare benefits to the poor,
then the equity effect is negative under standard social preferences. In this case, the desirability
of the EITC requires social preferences that put more weight on the working poor than on the
non-working poor, even if the latter are worse off. Leaving aside these optimal tax considerations,
the political argument for the EITC has relied heavily on its supposed employment effects. The

empirical findings presented here do not lend support to this argument.

®2This paper does not investigate intensive margin responses to the EITC. In general, the literature has struggled to
find any clear evidence of intensive margin responses to the program, perhaps because of the frictions just discussed.
Chetty, Friedman, and Saez (2013) is an exception in the literature, arguing that EITC eligibles do respond along the
intensive margin once information frictions are accounted for.

%31n Saez (2002), the optimal EITC (defined as a negative tax rate on participation) reflects a trade-off between the
equity gain just described and the efficiency loss from extensive margin responses to an EITC that make people work
too much.
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TABLE 1: DESCRIPTIVE STATISTICS

Single Women With Children Single Women Without Children
All Low Low Predicted All Low Low Predicted
Education Earnings Education Earnings
1) ) 3) (4) ©) (6)
Weekly Employment Rate 0.68 0.60 0.53 0.75 0.66 0.68
Annual Employment Rate 0.73 0.66 0.63 0.81 0.74 0.78
Earnings 22,186 15,313 10,922 25,924 18,545 13,082
Age 34.37 33.26 25.52 30.67 32.15 21.55
Fraction White 0.68 0.67 0.58 0.79 0.75 0.79
Fraction Black 0.26 0.27 0.34 0.14 0.18 0.14
Number of Children 1.79 1.89 2.12 0.00 0.00 0.00
Age of Youngest Child 7.51 7.11 3.11 . . .
High School & Below 0.55 1.00 0.79 0.33 1.00 0.42
College Degree 0.13 0.00 0.00 0.31 0.00 0.00
Observations 1,791,080 981,387 448,050 3,018,115 995,186 767,835

Notes: This table shows means of demographic and labor market variables among single women with and without EITC-eligible children, respectively, where EITC-
eligible children are those under the age of 19 (24 if in full-time education) and living at home for at least half of the year. The columns consider different samples: all
single women, single women with low education (high school degree or below), and single women with low predicted earnings (bottom quartile of the within-year
distribution of predicted earnings, estimated using equation 1). All samples include single women aged 20-50 using the March and monthly CPS files combined,
pooling all years from 1968 to 2018. Earnings are reported in 2018 USD.



TABLE 2: DID EFFECTS OF FEDERAL EITC REFORMS ON SINGLE MOTHERS
ALL SINGLE WOMEN

Weekly Employment Rate ~ Annual Employment Rate

@ @) ®) ) ©) (6)

Panel A: 1975 Reform

Effect of Reform (pp) -0.71 -0.83 0.33 -0.42 -0.66 1.89
(1.38) (1.33) (1.61) (1.23) (1.19) (1.45)
Elasticity -0.10 -0.12 0.05 -0.05 -0.08 0.24

0190 (019  (023) (015  (0.15  (0.18)

Panel B: 1986 Reform

Effect of Reform (pp) -1.03 -0.11 -0.70 1.50 1.77* 1.09
1.07)  (1.00)  (1.02) (099  (0.94)  (0.97)
Elasticity -0.48 -0.05 -0.33 0.63 0.75* 0.46

(050)  (047)  (048)  (042)  (040)  (0.41)

Panel C: 1990 Reform

Effect of Reform (pp) 035  -173*  -0.39 000 253+  -1.84%
(1.07)  (1.00)  (1.04)  (0.98)  (0.94)  (0.98)
Elasticity 013  -065*  -0.15 000  -0.86"** -0.62*

040)  (037)  (0.39)  (033)  (0.32)  (0.33)

Panel D: 1993 Reform

Effect of Reform (pp) 3.06%%  2.81%*  129% 4398 3708 D GEwe
(051)  (047)  (049)  (098)  (0.92)  (0.96)
Elasticity 0.53%4  0.A8* 0227 (.67 0577 041

(0.09)  (0.08)  (0.08) (0.15  (0.14)  (0.15)

Panel E: 2009 Reform

Effect of Reform (pp) -3.55%%*  -4.02%*  -3.01**  -1.25 -2.02 -0.58
(1.07) (1.03) (1.14) (1.70) (1.67) (1.86)
Elasticity -0.69**  -0.79***  -0.59***  -0.23 -0.36 -0.10

©021) (0200 (022) (031)  (0.30)  (0.33)

Panel F: Federal Reforms Stacked, Without 1993

Effect of Reform (pp) 1417 167 094  -004  -0.86 0.14
(057)  (054)  (0.62)  (0.63)  (0.61)  (0.69)
Elasticity 0.33%  -039%** 022  -001  -0.18 0.03

(013)  (013)  (0.15  (0.13)  (0.13)  (0.15)

Demographic Controls: X X X X
Unemployment Controls: X X

Notes: This table reports DiD estimates of the effects of the five federal EITC reforms separately (Panels A-E) and stacked together
(Panel F). These are three-year effects, estimated from a modified version of equation (2) in which the first three year dummies after
each reform have been collapsed into a post dummy. Panels A-D are based on comparing single women with and without children,
while Panel E is based on comparing single women with 3+ children to those without children. The columns show results for different
outcomes (weekly and annual employment) and for different controls. The rows show the reduced-form effect of each reform and
the implied elasticity with respect to 1 - 7 as defined in equation (3). The sample includes all single women aged 20-50. Panels A-C
use March CPS files alone, while Panels D-E use March and monthly CPS files combined. Robust standard errors are clustered at the
individual level.
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TABLE 3: DID EFFECTS OF FEDERAL EITC REFORMS ON SINGLE MOTHERS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS

Weekly Employment Rate  Annual Employment Rate

) @ ®) 4) ©) (6)

Panel A: 1975 Reform

Effect of Reform (pp) 1.12 1.01 0.05 0.06 -0.62 3.43
(.00) (1.94)  (236) (178)  (1L74)  (2.14)
Elasticity 0.19 0.17 0.01 0.01 -0.09 0.47

(034)  (0.33)  (0.40)  (025)  (024)  (0.30)

Panel B: 1986 Reform

Effect of Reform (pp) -0.42 0.14 -0.86 3.14** 3.24** 2.23
(1.58) (1.52) (1.56) (1.46) (1.41) (1.45)
Elasticity -0.26 0.09 -0.53 1.57** 1.61** 1.11

097) (094  (096)  (0.73)  (0.70)  (0.72)

Panel C: 1990 Reform

Effect of Reform (pp) 079  -1.84 023  -2.64* 418  -3.62%
(1.60)  (1.53)  (1.59)  (1.48)  (143)  (1.48)
Elasticity 036  -0.84  -0.11  -097* -1.54%* -1.34%

(0.73)  (0.70)  (0.73)  (055)  (0.53)  (0.55)

Panel D: 1993 Reform

Effect of Reform (pp) 417 3.67%*  1.72% 7A43¥* 6.697F  5.42%**
0.75)  (0.71) (0.74) (1.51) (1.43) (1.50)
Elasticity 0.78**  0.69***  0.32**  1.11***  1.00***  0.81***

(0.14)  (0.13)  (0.14)  (023)  (021)  (0.23)

Panel E: 2009 Reform

Effect of Reform (pp) 298" 332%  265*  -044  -121 0.42
(1.34)  (1.30) (148) (2.18) (2.14)  (248)
Elasticity 0.63* 070"  -056* -0.08  -023 0.08

(0.28)  (0.28)  (0.31)  (041)  (041)  (0.47)

Panel F: Federal Reforms Stacked, Without 1993

Effect of Reform (pp) -0.77 -1.00 -0.92 0.03 -0.69 0.62
0.82) (0.79) (0.90) (0.87) (0.85) (0.98)
Elasticity -0.22 -0.28 -0.26 0.01 -0.16 0.14

(0.23)  (022) (025  (020)  (020)  (0.23)

Demographic Controls: X X X X
Unemployment Controls: X X

Notes: This table is constructed exactly as Table 2, but focusing on a sample of single women with low predicted earnings. Specifically,
the sample includes single women in the bottom half of the within-year distribution of predicted earnings, estimated using equation

®.
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FIGURE 1: FEDERAL EITC PARAMETERS

A: EITC Schedule in 2018
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Notes: This figure shows federal EITC parameters for families with different numbers of EITC-eligible children. Panel
A shows the EITC schedule in 2018 as a function of earnings for families with 0, 1, 2, and 3+ children. Panel B shows

the maximum annual credit (in 2018 USD) for families with 0, 1, 2, and 3+ children over the period 1968-2018. The five
federal EITC reforms are marked by vertical lines.
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FIGURE 2: AVERAGE TAX RATES ON SINGLE WOMEN OVER TIME
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Notes: This figure shows average tax rates for single women with different numbers of EITC-eligible children over the period 1968-2018. The tax rates include all
state income taxes, federal income taxes, and federal insurance contributions (FICA). The calculations assume that single women enter the labor market at the first
kink of the federal EITC (for each year and number of children separately), i.e. where the EITC refund is maximized. The five federal EITC reforms are marked by
vertical lines. Full details of the tax simulations are provided in section C of the online appendix.



FIGURE 3: FIFTY YEARS OF LABOR FORCE PARTICIPATION FOR SINGLE WOMEN

A: Raw Patterns
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Notes: This figure shows labor force participation rates of single women with and without children between 1968
and 2018. Panel B marks the timing of the five federal EITC reforms (black vertical lines), federal welfare reform (red
vertical line), statewide welfare waivers (red shaded area), and the national unemployment rate (green dashed line).
The outcome is weekly participation and the sample includes all single women aged 20-50 using the March CPS files.
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FIGURE 4: FIFTY YEARS OF LABOR FORCE PARTICIPATION FOR SINGLE WOMEN, BY NUMBER OF CHILDREN
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Notes: This figure shows labor force participation rates of single women with 0, 1, 2, and 3+ children between 1968 and 2018. The timing of the five federal EITC
reforms are marked by vertical lines. The outcome is weekly participation and the sample includes all single women aged 20-50 using the March CPS files.



FIGURE 5: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT

A:1975 Reform B: 1986 & 1990 Reforms
TRA1975 TRA1986 OBRA1990
o | 8 |
- 3-Year Effect (86) =-0.70 (1.02)
o 3-Year Effect = 0.33 (1.61) o | 3Year Effect (90) = -0.39 (1.04)
52 ~
= o
5o e
£ £
) )
B I
5o [ ,L‘,T [ T,,lf’%\\TA/i\\j 5o %~—i\ [ 71 I 71 L//%’ T,/%
s LIt T b ‘NN U s SRS e T
Ey | Ey |
o] o
"h A R B 74 15 16+ 8 78 s e '@ 8 84 6 8 & 8 8 % 9 o o
Year Year
C: 1993 Reform D: 2009 Reform
OBRA1993 PRWORA ARRA
g : g
3-Year Effect = 1.29 (0.49) } 3-Year Effect = -3.01 (1.14)
_w ] | _w ]
g | £
. | 5o
g€ \ £
g ! 5
2o | ‘ 2o |
w | w
§ H/i\x ! § - T T
so Tt + > ‘ 5°
8 I 3 W
£, ; £,
i
o ! o
89 90 91 92 93 94 95 9 97 98 99 00 04 05 o0 07 08 09 10 1 12 13 14 15
Year Year
E: Federal Reforms Stacked, Without 1993 F: Federal Reforms Stacked, With 1993
Reform Reform
oF g
3-Year Effect = -1.12 (0.74) 3-Year Effect = -0.52 (0.57)
e e
g g
o | o |
[T [T
g g
3 3
i i
w w
Solp 1 1 . T 1 1 Soli 1 1 r - 1//4—-%__%”{
§° WWI 1 §o ! T 7t 1
£ £
@ |
o o
[ T S S 2 3 4 5 6 T 4 5 2 49 i 2 3 4 5 6
Event Time Event Time

Notes: This figure presents DiD event studies of the five federal EITC reforms separately (Panels A-D) and stacked
together (Panels E-F). Panels A-D plot estimates of the yearly 1mpact 4t based on specification (2). Panels E-F plot

estimates of the average yearly impact 7 = Y& , 7t where 4F is the estimated impact in event year ¢ for reform
episode k = 1, ..., K. Two stacked event studies are shown, one that excludes the confounded 1993 reform and one that
includes it. The impact of each reform is based on comparing single women with and without children, except for the
2009 reform which is based on comparing single women with 3+ children to those without children. The dependent
variable is weekly employment. The sample includes all single women aged 20-50. Early reforms (1975, 1986, 1990) are
analyzed using the March CPS files alone, while later reforms (1993, 2009) are analyzed using the March and monthly
CPS files combined. The 95% confidence intervals are based on robust standard errors clustered at the individual level.
Each panel reports the average three-year DiD effect, with standard errors in parentheses.
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FIGURE 6: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5, but focusing on a sample of single women with low predicted
earnings. Specifically, the sample includes single women in the bottom half of the within-year distribution of predicted
earnings, estimated using equation (1).
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FIGURE 7: EFFECTS OF FEDERAL REFORMS STACKED BY DECILE OF PREDICTED EARNINGS
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Notes: This figure shows estimates of three-year effects of federal EITC reforms by decile of predicted earnings. The
estimates are based on stacked DiD specifications including either all reforms (red dots) or all reforms apart from 1993
(black dots). For each reform, predicted earnings are estimated by running specification (1) on three years of pre-reform
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data for working single women, using the coefficients to predict earnings for all single women in all years. The sample
is then split by deciles of predicted earnings within each year. Panel A shows estimates from a specification without

any controls, while Panel B adds controls for demographics and state-level unemployment rates (as in equation 2). The

dependent variable is weekly employment. The sample includes all single women aged 20-50. The 95% confidence
intervals are based on robust standard errors clustered at the individual level.
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FIGURE 8: EFFECTS OF FEDERAL EITC REFORMS ACROSS ALL SPECIFICATIONS

A: Distribution of Reduced-Form Estimates
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Notes: This figure shows the distribution of estimated effects of federal EITC reforms across 432 different specifications
(permutations of different reform experiments, extensive margin measures, samples, and control variables). Panel A
shows reduced-form effects on employment or participation rates (average three-year effects), while Panel B shows the
implied extensive margin elasticities with respect to 1 — 7. Each panel shows two estimate distributions: all estimates
excluding those based on the confounded 1993 reform (gray bars) and estimates based on the 1993 reform (blue bars).
The mean of each distribution is marked by a vertical line. The distribution excluding 1993 estimates is centered around
zero (with a mean elasticity of -0.04), whereas the distribution of 1993 estimates is shifted to the right (with a mean
elasticity of 0.63).
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FIGURE 9: SPECIFICATION CURVE ANALYSIS FOR FEDERAL EITC REFORMS
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Notes: This figure shows elasticity estimates for federal EITC reforms (leaving out the confounded 1993 reform) across all specifications (304 permutations of different
reform experiments, extensive margin measures, samples, and control variables). The elasticity estimates are shown by black dots (ranked from low to high), with
the 95% confidence intervals in gray. The underlying specification for each estimate is indicated below the graph. Only a few specifications at the top (3.6% of all
specifications) yield estimates that are positive and statistically significant.
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FIGURE 10: DISTRIBUTION OF ELASTICITY ESTIMATES ACROSS SPECIFICATIONS VS PRIOR ESTIMATES
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Notes: This figure compares the distribution of elasticities across all specifications and reforms (leaving out the 1993 reform) to the elasticities implied by reduced-
form estimates for those same reforms in Eissa and Liebman (1996) (black vertical lines) and Schanzenbach and Strain (2020) (blue dashed lines). The reduced-form
estimates are taken from Table IIT and Table IV in Eissa and Liebman (1996), and from Table 3 in Schanzenbach and Strain (2020). Both papers use annual employment
as the extensive margin outcome, and they consider treatment effects on all single mothers (labeled “All” in the figure) and on low-educated single mothers (labeled
“Low” in the figure). Full details on the conversion of the reduced-form estimates in these papers into elasticities can be found in Table A.4 of the online appendix.



FIGURE 11: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
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Notes: This figure shows stacked event studies of state EITC reforms using a synthetic control approach. Panels A and C are based on
a difference-in-differences approach comparing states with and without EITC reforms for single women with children. Panels B and D
are based on a triple-differences approach comparing states with and without EITC reforms for single women with children relative to
those without children (in these panels, each series show differences between single women with and without children). The average
tax rate (ATR) series include only state income taxes, and they are calculated by setting earnings equal to the first kink of the federal
EITC (for each year and number of children), The top row includes all state reforms except for Iowa, Maryland, Minnesota, Rhode
Island, Vermont, and Wisconsin (because of small sample sizes) and Indiana, Ohio, and Oregon (because other state tax changes offset
the EITC incentive). The bottom row focuses on the ten largest state EITC reforms, i.e. those where the reform-induced ATR reduction
for single women with children (relative to those without) was the largest. These are the reforms in Colorado, Connecticut, District
of Columbia, Kansas, Massachusetts, Michigan, Nebraska, New Jersey, New Mexico, and New York. Reforms enacted before 1993 are
analyzed based on the March CPS files alone, while reforms enacted after 1993 are analyzed based on the March and monthly CPS files
combined. The sample includes all single women aged 20-50. The details of each state EITC reform are provided in appendix Table
A2, and the full details of the synthetic control approach are provided in appendix section E.
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FIGURE 12: EFFECTS OF STATE EITC REFORMS ACROSS ALL SPECIFICATIONS

A: Distribution of Reduced-Form Estimates

0 Mean = -0.39
N
o
N
57 ]
c
()
>3
[on
o
e
i .
o)  — .-
T T T T T T T
-3 -2 -1 0 1 2 3
Reduced-Form Effect (pp)
B: Distribution of Elasticity Estimates
o Mean =-0.18
N
0
—
>
Q
&
=
o
V8
0 4
T T T T T T T
-1.5 -1 -5 0 5 1 1.5
Elasticity

Notes: This figure shows the distribution of estimated effects of state EITC reforms across 64 different specifications.
These are permutations of different reform experiments (all reforms stacked and ten largest reforms stacked), empirical
strategies (difference-in-differences and triple-differences), extensive margin measures, and samples. Panel A shows
reduced-form effects on employment or participation rates (average three-year effects), while Panel B shows the implied
extensive margin elasticities with respect to 1 — 7. Reforms enacted before 1993 are analyzed based on the March CPS
files alone, while reforms enacted after 1993 are analyzed based on the March and monthly CPS files combined. The
sample includes single women aged 20-50.
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FIGURE 13: ESTIMATED VS SIMULATED RESPONSES TO THE 1993 EITC REFORM
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Notes: This figure shows actual and simulated DiD event studies of the 1993 reform. The actual DiD series plot estimates
44 from specification (2) without any controls. The simulated DiD series plot AP; calculated from equation (4), assuming
an elasticity of 0.25 (short dashes) or 0.5 (long dashes). Panel A shows results for all single women, while Panel B shows
results for single women in the bottom half of predicted earnings, estimated based on specification (1). Each panel
also shows the fraction of the employment increase over the post-reform period that can be explained by the 1993 tax
reform (including but not limited to the EITC expansion) under the two elasticity scenarios. Among the most treated
women (Panel B), only 10-19% of the employment increase in the 1990s can be attributed to the EITC even under the
sizable tax elasticities assumed. The extensive margin outcome is weekly employment, and the sample includes single
women aged 20-50 using the March and monthly CPS files combined. The 95% confidence intervals are based on robust

standard errors clustered at the individual level.
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FIGURE 14: FANNING-OUT BY NUMBER OF CHILDREN
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT

A: Raw Data
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Notes: This figure shows DiD event studies of the 1993 reform by number of EITC-eligible children (1, 2, 3, 4+). The
graphs plot estimates 4;* from an extension of specification (2) with separate dummies for each number of children n.
Hence, each series shows the difference between single women with n children and single women without children,
normalized to zero in 1993. Panel A shows raw estimates, while panel B controls for demographics. The extensive
margin outcome is weekly employment. The sample includes single women aged 20-50 using the March and monthly
CPS files combined.
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FIGURE 15: EFFECTS OF THE 1993 EITC REFORM BY WELFARE TREATMENT INTENSITY
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
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Notes: This figure shows DiD effects of the 1993 reform by welfare treatment intensity, estimated from equation (5).
The left panels use the age of youngest child as a proxy for welfare treatment, while the right panels use deciles of a
predicted probability of AFDC receipt (estimated from eq. 6) as the proxy for welfare treatment. The top row plots
the level of welfare participation rates before the reform (1993) against the drop in welfare participation rates after the
reform (from 1993 to 2003) across bins of the welfare treatment proxy. The next rows plot 3-year employment effects
(solid black), 10-year employment effects (dashed black), and 10-year welfare drops (dashed red) by welfare treatment
intensity in the raw data (middle row) and after controlling for demographics and business cycle effects (bottom row).
These are average effects based on post-reform dummies for either 1994-1996 or 1994-2003 dummies. The extensive
margin outcome is weekly employment. The sample includes single women aged 20-50 using the March and monthly
CPS files combined. The 95% confidence intervals are based on robust standard errors clustered at the individual level.
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FIGURE 16: HOW MUCH CAN BE EXPLAINED BY WELFARE WAIVERS?
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
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Notes: This figure shows DiD event studies of the 1993 reform for waiver states (black series) and non-waiver states (blue series). Specifically, the series show
estimates of the DiD coefficient ~; from specification (2), implemented separately on states that ever approved statewide waiver legislation and those that did not.
Both series include controls for demographics and unemployment. From Table A.3 in the appendix, there were 13 states without any statewide waiver legislation:
Alabama, Alaska, District of Columbia, Kansas, Kentucky, Louisiana, Nevada, New Mexico, New York, Oklahoma, Pennsylvania, Rhode Island, and Wyoming.
The extensive margin outcome is weekly employment. The sample includes single women aged 20-50 using the March and monthly CPS files combined. The 95%
confidence intervals are based on robust standard errors clustered at the individual level.
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TABLE A.1: FEDERAL EITC PARAMETERS OVER TIME

Family Phase-in First Max Second Phase-out Exhaustion
Year Size Rate (%) Kink Credit Kink Rate (%) Point
1975-78 all 10 4,000 400 4,000 10.00 8,000
1979-84 all 10 5,000 500 6,000 12.50 10,000
1985-86 all 11 5,000 550 6,500 12.22 11,000
1987 all 14 6,080 851 6,920 10.00 15,432
1988 all 14 6,240 874 9,840 10.00 18,576
1989 all 14 6,500 910 10,240 10.00 19,340
1990 all 14 6,810 953 10,730 10.00 20,264
1991 1 child 16.7 7140 1,192 11,250 11.93 21,250
2+ children 17.3 7,140 1,235 11,250 12.36 21,250
1992 1 child 17.6 7520 1,324 11,840 12.57 22,370
2+ children 18.4 7520 1,384 11,840 13.14 22,370
1993 1 child 18.5 7,750 1,434 12,200 13.21 23,050
2+ children 19.5 7,750 1,511 12,200 13.93 23,050
1994 0 children 7.65 4,000 306 5,000 7.65 9,000
1 child 26.3 7,750 2,038 11,000 15.98 23,755
2+ children 30 8,425 2,528 11,000 17.68 25,296
1995 0 children 7.65 4,100 314 5,130 7.65 9,230
1 child 34 6,160 2,094 11,290 15.98 24,396
2+ children 36 8,640 3,110 11,290 20.22 26,673
1996 0 children 7.65 4,220 323 5,280 7.65 9,500
1 child 34 6,330 2,152 11,610 15.98 25,078
2+ children 40 8,890 3,556 11,610 21.06 28,495
1997 0 children 7.65 4,340 332 5,430 7.65 9,770
1 child 34 6,500 2,210 11,930 15.98 25,750
2+ children 40 9,140 3,656 11,930 21.06 29,290
1998 0 children 7.65 4,460 341 5,570 7.65 10,030
1 child 34 6,680 2,271 12,260 15.98 26,473
2+ children 40 9,390 3,756 12,260 21.06 30,095
1999 0 children 7.65 4,530 347 5,670 7.65 10,200
1 child 34 6,800 2,312 12,460 15.98 26,928
2+ children 40 9,540 3,816 12,460 21.06 30,580
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Family Phase-in  First =~ Max Second Phase-out Exhaustion
Year Size Rate (%) Kink Credit Kink Rate (%) Point
2000 0 children 7.65 4610 353 5,770 7.65 10,380
1 child 34 6,920 2,353 12,690 15.98 27,413
2+ children 40 9,720 3,888 12,690 21.06 31,152
2001 0 children 7.65 4,760 364 5,950 7.65 10,710
1 child 34 7,140 2,428 13,090 15.98 28,281
2+ children 40 10,020 4,008 13,090  21.06 32,121
2002 0 children 7.65 4910 376 6,150 7.65 11,060
1 child 34 7,370 2,506 13,520 15.98 29,201
2+ children 40 10,350 4,140 13,520 21.06 33,178
2003 0 children 7.65 4990 382 6,240 7.65 11,230
1 child 34 7490 2,547 13,730 15.98 29,666
2+ children 40 10,510 4,204 13,730 21.06 33,692
2004 0O children 7.65 5100 390 6,390 7.65 11,490
1 child 34 7,660 2,604 14,040 15.98 30,338
2+ children 40 10,750 4,300 14,040 21.06 34,458
2005 O children 7.65 5220 399 6,530 7.65 11,750
1 child 34 7,830 2,662 14,370 15.98 31,030
2+ children 40 11,000 4,400 14,370 21.06 35,263
2006 O children 7.65 5,380 412 6,740 7.65 12,120
1 child 34 8,080 2,747 14,810 15.98 32,001
2+ children 40 11,340 4,536 14,810 21.06 36,348
2007 0 children 7.65 5590 428 7,000 7.65 12,590
1 child 34 8390 2,853 15,390 15.98 33,241
2+ children 40 11,790 4,716 15,390 21.06 37,783
2008 0 children 7.65 5720 438 7,160 7.65 12,880
1 child 34 8580 2917 15,740 15.98 33,995
2+ children 40 12,060 4,824 15,740 21.06 38,646
2009 0 children 7.65 5970 457 7,470 7.65 13,440
1 child 34 8,950 3,043 16,420 15.98 35,463
2 children 40 12,570 5,028 16,420 21.06 40,295
3+ children 45 12,570 5657 16420  21.06 43,279
2010 0 children 7.65 5980 457 7,480 7.65 13,460
1 child 34 8970 3,050 16,450 15.98 35,535
2 children 40 12,590 5,036 16,450 21.06 40,363
3+ children 45 12,590 5,666 16,450 21.06 43,352
2011 0 children 7.65 6,070 464 7,590 7.65 13,660
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Family Phase-in  First Max Second Phase-out Exhaustion

Year Size Rate (%) Kink Credit Kink Rate (%) Point
1 child 34 9,100 3,094 16,690 15.98 36,052

2 children 40 12,780 5,112 16,690 21.06 40,964

3+ children 45 12,780 5,751 16,690 21.06 43,998

2012 0 children 7.65 6,210 475 7,770 7.65 13,980
1 child 34 9,320 3,169 17,090 15.98 36,920

2 children 40 13,090 5236 17,090 21.06 41,952

3+ children 45 13,090 5,891 17,090 21.06 45,060

2013 0 children 7.65 6,370 487 7,970 7.65 14,340
1 child 34 9,560 3,250 17,530 15.98 37,870

2 children 40 13,430 5,372 17,530 21.06 43,038
3+children 45 13,430 6,044 17530  21.06 46,227

2014 0 children 7.65 6,480 496 8,110 7.65 14,590
1 child 34 9,720 3,305 17,830 15.98 38,511

2 children 40 13,650 5460 17,830 21.06 43,756

3+ children 45 13,650 6,143 17,830 21.06 46,997

2015 0 children 7.65 6,580 503 8,240 7.65 14,820
1 child 34 9,880 3,359 18,110 15.98 39,131

2 children 40 13,870 5,548 18,110 21.06 44,454

3+ children 45 13,870 6,242 18,110 21.06 47,747

2016 0 children 7.65 6,610 506 8,270 7.65 14,880
1 child 34 9920 3,373 18,190 15.98 39,296

2 children 40 13,931 5572 18,190 21.06 44,648

3+ children 45 13,930 6,269 18,190 21.06 47,955

2017 0 children 7.65 6,670 510 8,340 7.65 15,010
1 child 34 10,000 3,400 18,340 15.98 39,617

2 children 40 14,040 5,616 18,340 21.06 45,007

3+ children 45 14,040 6,318 18,340 21.06 48,340

2018 0 children 7.65 6,780 519 8,490 7.65 15,270
1 child 34 10,180 3,461 18,660 15.98 40,320

2 children 40 14,290 5,716 18,660 21.06 45,802

3+ children 45 14,290 6431 18,660 21.06 49,194

Notes: This table shows federal EITC parameters by family size since the introduction of the program in 1975. The
phase-in rate corresponds to the increase in the tax credit for each additional dollar of income. The first kink point is
the minimum income needed to maximize the credit. The maximum credit is largest possible EITC amount a family can
receive. The second kink point is the maximum income allowed before the credit begins to phase out. The phase-out
rate is the reduction in the tax credit for each additional dollar of income above the second kink point. The exhaustion
point is the income level at which the EITC is completely phased out.
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TABLE A.2: STATE EITC REFORMS

Reform-Induced ATR Changes (pp)

Year % of Any 1 2 3+
State Instituted Fed. Credit Type Children Child Children Children
Alabama
Alaska
Arizona
Arkansas . . . . . . .
California' 2015 n/a R -0.70 -1.02 -0.40 -0.56
Colorado? 1999 10 R -3.14 -2.84 -3.56 -3.27
Connecticut 2011 25 R -8.39 -6.97 -8.95 -11.09
Delaware 2006 20 NR -0.14 -0.10 -0.23 -0.14
Dist. of Columbia 2000 25 R -7.21 -6.39 -7.27 -8.71
Florida
Georgia . . .
Hawaii 2018 20 NR
Idaho . . . . . . .
Illinois 2000 5 NR -0.99 -1.04 -1.17 -0.35
Indiana3 1999 n/a NR 2.36 2.31 2.53 1.84
Iowa 1990 6.5 NR -0.19 -0.44 0.16 -0.14
Kansas 1998 10 R -3.70 -3.08 -4.43 -4.19
Kentucky . . . . . . .
Louisiana 2008 35 R -1.23 -1.24 -1.11 -1.42
Maine 2000 5 NR -0.04 -0.02 -0.08 -0.02
Maryland* 1987 50 NR -1.27 -1.34 -1.18 -1.30
Massachusetts 1997 10 R -3.37 -3.07 -3.79 -3.53
Michigan 2008 20 R -6.47 -5.81 -6.63 -7.72
Minnesota® 1991 n/a R -2.88 -3.08 -2.69 -2.93
Mississippi
Missouri
Montana . . . . . . .
Nebraska 2005 8 R -3.29 -2.96 -3.71 -3.66
Nevada
New Hampshire . . . . . . .
New Jersey 2000 17.5 R -6.27 -5.81 -6.84 -6.89
New Mexico 2007 10 R -3.54 -3.00 -3.86 -4.11
New York 1994 20 R -6.17 -5.45 -6.78 -6.90
North Carolina® 2008 5 R -2.08 -2.00 -2.04 -2.40
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Reform-Induced ATR Changes (pp)

Year % of Any 1 2 3+
State Instituted Fed. Credit Type Children Child Children Children
North Dakota . . . . . . .
Ohio 2013 10 NR 0.05 0.01 0.01 0.17
Oklahoma 2002 5 R -1.36 -1.31 -1.21 -1.72
Oregon’ 1997 5 NR 0.04 -0.13 0.18 0.18
Pennsylvania . . . . . . .
Rhode Island® 1986 25 NR -0.22 -0.30 -0.03 -0.03
South Carolina 2018 63 NR
South Dakota
Tennessee
Texas
Utah . . . . . . .
Vermont 1988 28 R -4.09 -4.11 -4.14 -3.92
Virginia 2006 20 NR -0.02 0.01 -0.04 -0.04
Washington9 2008 n/a n/a -0.00 -0.00 -0.00 -0.00
West Virginia . . . . . . .
Wisconsin'® 1989 5/25/75 R -4.30 -0.56 -4.04 -13.38
Wyoming

Notes: This table shows details on state EITC reforms. The first three columns show the years in which state EITC
supplements were instituted, along with their parameters 3 years after introduction. The notation R and NR refers to
whether the credit is refundable or non-refundable. The last four columns show average tax rate changes induced by
state EITC reforms for single women with children relative to single women with no children (allowing for a 3-year
phase-in). The average tax rates in this table include only state taxes and are calculated by setting earnings equal to the
first kink of the federal EITC.

1. California’s EITC is not a percentage of the federal EITC, but is based on an independent schedule similar in structure
to the federal schedule. In 2018, the maximum California credit was equal to 45 percent of the corresponding maximum
federal credit for families with 0, 1, 2, and 3+ children.

2. Colorado’s original EITC was contingent upon the state having surplus revenue. In 2015, legislation was enacted that
made the credit permanent. Before 2015, it was only paid out between 1999 and 2001.

3. Until 2002, Indiana’s EITC was not a percentage of the federal EITC, but was based on an independent schedule
similar in structure to the federal schedule. In 2003, Indiana’s credit was respecified to be 6 percent of the federal credit
and became refundable.

4. Maryland also offers a 50% non-refundable credit that taxpayers can choose in place of the refundable credit.

5. Minnesota’s EITC is not a percentage of the federal EITC, but is based on an independent schedule similar in structure
to the federal schedule. In 2018, the maximum Minnesota credit was equal to 25, 30, 35, and 31 percent of the maximum
federal credit for families with 0, 1, 2, and 3+ children, respectively.

6. North Carolina’s credit was eliminated from 2014.

7. Oregon’s EITC is 11% of the federal credit for families with children under three.

8. While Rhode Island explicitly enacted a state EITC in 1986, they already had an implicit EITC from the introduction
of the federal credit in 1975. This is because, at that time, the Rhode Island income tax was assessed as a percentage of
the federal income tax.

9. Washington enacted a state EITC in 2008, but the credit has never been funded or paid out.

10. Wisconsin introduced a non-refundable EITC already §81984, which was repealed in 1986 and reinstituted in 1989
as a refundable credit. Wisconsin’s credit varies by family size. The numbers shown in the table correspond to the credit
for 1, 2, and 3+ eligible children, respectively.
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TABLE A.3: APPROVAL AND IMPLEMENTATION DATES OF STATEWIDE WAIVERS

Termination =~ Work Requirement JOBS JOBS Family Earnings
State  Time Limits Time Limits Exemptions Sanctions Caps Disregard
Appr Impl Appr Impl Appr Impl Appr Impl Appr Impl Appr Impl
Alabama
Alaska
Arizona 5-95 11-95 1195 595 1195 59 11-95
Arkansas 494 794
California 9-95 9-95 896 9-97 10-92 12-92
Colorado 6-94
Connecticut 12-95 1-96 894 196 894 196 12-95 196 894 1-96
Delaware 5-95 10-95 5-95 10-95 5-95 1095 595 10-95 595 1095 5-95 10-95
Dist. of Columbia
Florida 2-94 6-96 6-96 2-94
Georgia 1193 1-94 1193 194 694
Hawaii 896 2-97 6-94  2-97 896  2-97
Idaho 8-96 8-96
Mlinois 9-95 9-95 1095 995 12-95 11-93 11-93
Indiana 12-94 5-95 1294 595 1294 595 1294 5-95
Iowa 8-93 10-93 8-93 1093 893 10-93 8-93 10-93
Kansas
Kentucky
Louisiana
Maine 6-96
Maryland 8-96 1096 896 10-96 895 3-96 896 10-96
Massachusetts 8-95 11-95 895 1195 895 11-95 895 1195 8-95 1195
Michigan 8-92 10-94 1094 10-94 10-94 892  10-92
Minnesota 4-94
Mississippi 9-95 10-95 10-95
Missouri 4-95 4-95  6-95 193 794



02

Termination ~Work Requirement JOBS JOBS Family Earnings
State  Time Limits Time Limits Exemptions Sanctions Caps Disregard

Appr Impl Appr Impl Appr Impl Appr Impl Appr Impl Appr Impl

Montana 4-95 2-96 495 296 495 296 4-95 296
Nebraska 2-95 10-95 2-95 1095 2-95 1095 295 10-95 295
Nevada
New Hampshire 6-96 6-96 6-96 6-96
New Jersey 792 10-92 792 1092 7-92 1092 7-92
New Mexico
New York
North Carolina 2-96  7-96 296 796 2-96 796 296 7-96
North Dakota 7-96 10-96
Ohio  3-96 3-96  7-96 3-96 796
Oklahoma
Oregon 3-96 7-96 792 293 792 293
Pennsylvania
Rhode Island
South Carolina  5-96 5-96 5-96 5-96
South Dakota 3-94 6-94 3-94 694
Tennessee 7-96 10-96 796 9-96 796 99 7-96 996 7-96 9-96
Texas 3-96 6-96 396 696 396 6-96
Utah 10-92 193 1092 1-93 10-92  1-93
Vermont 4-93 7-94 4-93 794 493 794 4-93 794
Virginia 795 795 795 7-95 795 795 795 795 795 795 795 795
Washington 9-95 1-96
West Virginia 7-95  2-96
Wisconsin 9-96 9-96 895 196 895 196 694 1-96
Wyoming

Source: Department of Health and Human Services, Assistant Secretary for Planning and Evaluation (1997). Setting the Baseline: A Report on State Welfare Waivers.

Notes: This table shows dates of approval and implementation for the six main types of statewide welfare waivers. For waivers that were rolled out at the county
level, dates of implementation correspond to the date the first county implemented the reform.



TABLE A.4: CONVERTING PRIOR ESTIMATES INTO ELASTICITIES

Sample Reform Employment AR A7) Elasticity
Effect (pp) 1=r
Panel A: Eissa and Liebman (1996)
All Single Mothers 1986 0.022 0.030  0.042 0.71
Low-Educated Single Mothers ~ 1986 0.038 0.057  0.043 1.34
Panel B: Schanzenbach and Strain (2020)
All Single Mothers 1975 0.067 0.103  0.124 0.84
Low-Educated Single Mothers 1975 0.071 0115 0.124 0.93
All Single Mothers 1986 0.014 0.021  0.035 0.59
Low-Educated Single Mothers 1986 0.037 0.060  0.036 1.66
All Single Mothers 1990 0.009 0.013  0.042 0.30
Low-Educated Single Mothers 1990 0.021 0.032  0.042 0.78
All Single Mothers 2009 -0.015 -0.022  0.045 -0.48
Low-Educated Single Mothers 2009 -0.001 -0.001  0.044 -0.03

Notes: This table converts reduced-form estimates from Eissa and Liebman (1996) and Schanzenbach and Strain (2020)
into elasticities with respect to 1 — 7. These papers estimate the effects of federal EITC reforms on annual employment
for all single mothers and low-educated single mothers, respectively. For Eissa and Liebman (1996), I use their estimates
reported in Table III (column 5) for all single women and Table IV (columns 1 and 2) for low-educated single women. As
they report separate estimates for those below high school and those at the high school level, the Eissa-Liebman estimate
for low-educated single mothers shown above is a weighted average of their two estimates using the pre-reform (1984-
1986) fractions of low-educated single mothers at each level. The Eissa-Liebman estimates represent four-year effects of
the 1986 reform (comparing 1984-1986 to 1988-1990). For Schanzenbach and Strain (2020), I use their estimates reported
in Table 3 (column 2). These are average three-year effects in the sample of either all single women or low-educated
single women, defined as those with high school or less. I focus on their estimates for the 1975, 1986, 1990, and 2009
reforms, leaving out the confounded 1993 reform. Both papers give estimates of the effect on the employment rate AP
(shown in the second column above). When calculating the percentage change in the employment rate AP/ P and in the
average net-of-tax rate A (1 — 7) / (1 — 7), I replicate as closely as possible the estimations samples of each paper. The
change in the average net-of-tax rate in the denominator of the elasticity is calculated to correspond to the reduced-form
estimate in the numerator of the elasticity. Specifically, it is a difference-in-differences calculation comparing treatment
and control groups over the same time horizon as the reduced-form effect: the total change between 1984-1986 and 1988-
1990 for Eissa-Liebman and the average change over the first three post-reform years for Schanzenbach-Strain. This tax
term is based on the tax rate series in Figure 2. These tax rates account for all income and payroll tax provisions, and
they assume that single women enter the labor market at the first kink of the federal EITC (for each year and family
size).
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FIGURE A.1: LONG-RUN EVOLUTION OF EITC AND CASH WELFARE RECIPIENTS
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Source: Internal Revenue Service (EITC) and Department of Health and Human Services (AFDC/TANF).
Notes: The red series show the number of families receiving the federal EITC between 1968-2018. The blue series show the number of families receiving Aid to
Families with Dependent Children (AFDC) between 1968-1996 and Temporary Assistance for Needy Families (TANF) between 1997-2018.
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FIGURE A.2: STATES WITH EITC SUPPLEMENTS

A:1990 B: 2000

I Any Supplement . ! D I Any Supplement
[ No Supplement e -~7 [JNo Supplement

C: 2010 D: 2018

I Any Supplement & I Any Supplement
[JNo Supplement s . I No Supplement

Notes: The maps show which states had an EITC supplement (dark blue) and which states did not (light blue) in 1990, 2000, 2010, and 2018.
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FIGURE A.3: AFDC/TANF PARTICIPATION RATES FOR SINGLE MOTHERS BY NUMBER OF CHILDREN
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Notes: This figure shows AFDC/TANF participation rates for single mothers by number of EITC-eligible children (1, 2, 3, 4+) over the period 1983-2003. The 1993
federal EITC reform is marked by the solid red line, the 1996 federal welfare reform is marked by the dashed red line, and statewide welfare waiver reforms are
marked by the red shaded area.



FIGURE A.4: WELFARE PARTICIPATION VS BENEFIT LEVELS ACROSS STATES

A: Pre-Reform Welfare Participation (1993)
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B: Post-Reform Drop in Welfare Participation (1993-2003)
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Notes: This figure investigates the empirical relationship between welfare participation rates and welfare benefit levels
across US states in the 1990s. Panel A plots pre-reform welfare participation rates against pre-reform maximum monthly
benefits across states, while Panel B plots post-reform drops in welfare participation rates against pre-reform maximum
monthly benefits across states. The pre-reform year (1993) is before both EITC and AFDC/TANF reforms, while the
post-reform period (1993-2003) includes both EITC and AFDC/TANF reforms. The maximum monthly benefit levels
(measured in 2018 USD) are those applying to single women with two children. The sample includes single women aged
20-50 using the March files. The figure shows that state variation in pre-reform benefit levels is uncorrelated with pre-
reform welfare participation rates (Panel A), and therefore does not predict post-reform drops in welfare participation
rates either (Panel B). This absence of a first stage implies that state variation in welfare benefit levels is not useful for
estimating the impact of welfare reform in the 1990s.
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FIGURE A.5: EXTENSIVE MARGIN MEASURES

A: All Women, 20-50
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Notes: This figure shows the evolution of weekly employment, weekly participation, annual employment, and annual
participation between 1968-2018. Panel A considers all women (panel A) aged 20-50, while Panel B considers single
women aged 20-50. The samples are based on the March CPS files. See section B.1 for additional details.
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FIGURE A.6: EARNINGS DISTRIBUTIONS FOR SINGLE MOTHERS
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Notes: This figure shows earnings distributions in different samples of single mothers. The distributions are based on
pooled earnings data from 1975-2018, where earnings in each year are measured relative to the first EITC kink in that
year. Hence, having earnings at the first EITC kink corresponds to zero. The average EITC exhaustion point (again,
relative to the first kink) is calculated as an average across all years and observations. The distributions are shown for
all single mothers, low-educated single mothers, and single mothers with low predicted earnings. Low-educated single
mothers are those with a high school degree or less, while low-earning single mothers are those in the bottom quartile
of the within-year distribution of predicted earnings, estimated from equation (1). For each of the three samples, the
figure reports the fraction who are EITC eligible (i.e., below the EITC exhaustion point). The samples include single
mothers aged 20-50 using the March CPS files. All dollar values have been inflation adjusted to 2018.
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FIGURE A.7: FIFTY YEARS OF LABOR FORCE PARTICIPATION FOR SINGLE WOMEN
DIFFERENT EXTENSIVE MARGIN MEASURES, ALL SINGLE WOMEN

A: Weekly Participation
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C: Weekly Employment
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B: Annual Participation
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D: Annual Employment
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates of single women with and without
children between 1968 and 2018. The sample includes all single women aged 20-50 using the March CPS files.



FIGURE A.8: FIFTY YEARS OF LABOR FORCE PARTICIPATION FOR SINGLE WOMEN
DIFFERENT EXTENSIVE MARGIN MEASURES, LOW-EDUCATED SINGLE WOMEN

A: Weekly Participation
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C: Weekly Employment
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates of single women with and without
children between 1968 and 2018. The sample includes low-educated single women (those with a high school degree or less) aged 20-50 using the March CPS files.



FIGURE A.9: FIFTY YEARS OF LABOR FORCE PARTICIPATION FOR SINGLE WOMEN
DIFFERENT EXTENSIVE MARGIN MEASURES, SINGLE WOMEN IN THE BOTTOM HALF OF PREDICTED EARNINGS
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates of single women with and without
children between 1968 and 2018. The sample includes single women with low predicted earnings aged 20-50 using the March CPS files. The low earnings sample
includes single women in the bottom half of the within-year distribution of predicted earnings, estimated using equation (1).
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FIGURE A.10: FIFTY YEARS OF PARTICIPATION FOR SINGLE WOMEN, BY NUMBER OF KIDS
DIFFERENT EXTENSIVE MARGIN MEASURES, ALL SINGLE WOMEN

A: Weekly Participation B: Annual Participation
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates of single women with 0, 1, 2, and 3 or
more children between 1968 and 2018. The sample includes all single women aged 20-50 using the March CPS files.
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FIGURE A.11: FIFTY YEARS OF PARTICIPATION FOR SINGLE WOMEN, BY NUMBER OF KIDS
DIFFERENT EXTENSIVE MARGIN MEASURES, LOW-EDUCATED SINGLE WOMEN

A: Weekly Participation
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates rate of single women with 0, 1, 2, and 3
or more between 1968 and 2018. The sample includes low-educated single women (those with a high school degree or less) aged 20-50 using the March CPS files.
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FIGURE A.12: FIFTY YEARS OF PARTICIPATION FOR SINGLE WOMEN, BY NUMBER OF KIDS
DIFFERENT EXTENSIVE MARGIN MEASURES, SINGLE WOMEN IN THE BOTTOM HALF OF PREDICTED EARNINGS

A: Weekly Participation B: Annual Participation
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Notes: This figure shows the weekly participation, annual participation, weekly employment, and annual employment rates rate of single women with 0, 1, 2, and
3 or more between 1968 and 2018. The sample includes single women with low predicted earnings aged 20-50 using the March CPS files. The low earnings sample
includes single women in the bottom half of the within-year distribution of predicted earnings, estimated using equation (1).



FIGURE A.13: EFFECTS OF FEDERAL REFORMS STACKED BY DECILE OF PREDICTED EARNINGS
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Notes: This figure is exactly the same as Figure 7 in the main text.
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FIGURE A.14: EFFECTS OF FEDERAL REFORMS STACKED BY DECILE OF PREDICTED EARNINGS
ANNUAL EMPLOYMENT
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Notes: This figure is constructed exactly as Figure 7 in the main text, but using annual employment as the extensive
margin measure.
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FIGURE A.15: EFFECTS OF FEDERAL REFORMS STACKED BY DECILE OF PREDICTED EARNINGS
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Notes: This figure is constructed exactly as Figure 7 in the main text, but using weekly participation as the extensive
margin measure.
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FIGURE A.16: EFFECTS OF FEDERAL REFORMS STACKED BY DECILE OF PREDICTED EARNINGS
ANNUAL PARTICIPATION
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Notes: This figure is constructed exactly as Figure 7 in the main text, but using annual participation as the extensive
margin measure.
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FIGURE A.17: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
RAw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables. The
figure is based on specification (2) without any controls, the sample of all single women, and using weekly employment
as the extensive margin measure.
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FIGURE A.18: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables.
The figure is based on specification (2) with controls for basic demographics only, the sample of all single women, and
using weekly employment as the extensive margin measure.
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FIGURE A.19: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS
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FIGURE A.20: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is exactly the same as Figure 5 in the main text. The figure is based on specification (2) with controls for
rich demographics and unemployment, the sample of all single women, and using weekly employment as the extensive
margin measure.
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FIGURE A.21: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY EMPLOYMENT
RAw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and estimation sample. The figure is based on specification (2) without any controls, a sample of low-educated single
women (those with a high school degree or less), and using weekly employment as the extensive margin measure.
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FIGURE A.22: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and estimation sample. The figure is based on specification (2) with controls for basic demographics only, a sample of
low-educated single women (those with a high school degree or less), and using weekly employment as the extensive
margin measure.
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FIGURE A.23: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and estimation sample. The figure is based on specification (2) with controls for rich demographics only, a sample of
low-educated single women (those with a high school degree or less), and using weekly employment as the extensive
margin measure.
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FIGURE A.24: DID EVENT STUDIES OF FEDERAL EITC REFORMS
Low-EDUCATED SINGLE WOMEN, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample. The figure is
based on specification (2) with controls for rich demographics and unemployment, a sample of low-educated single
women (those with a high school degree or less), and using weekly employment as the extensive margin measure.
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FIGURE A.25: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
RAaw DATA

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables and
the estimation sample. The figure is based on specification (2) without any controls, a sample of single women with low
predicted earnings, and using weekly employment as the extensive margin measure. The low-earnings sample includes
single women in the bottom half of the within-year distribution of predicted earnings, estimated using equation (1).
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FIGURE A.26: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform

20

15

10
L

Impact on Employment (pp)
0 5
|

-5

-10

10 15 20
L

5

Impact on Employment (pp)
0

-5

-10

E: Federal Reforms Stacked, Without 1993

20

15

3-Year Effect = 0.93 (1.96)

TRA1975

1.

o

T [ 1
l

T

C: 1993 Reform

3-Year Effect = 3.93 (0.72)

Year

OBRA1993

77

78

PRWORA
|

79

80

81

3-Year Effect = -0.66 (0.94)

Year

Reform

Impact on Employment (pp)
-5 0 5 10 15 20
|

-10

Impact on Employment (pp)
-5 0 5 10 15 20

-10

15 20

10

B: 1986 & 1990 Reforms
TRA1986 OBRA1990
3-Year Effect (86) = 0.29 (1.55)
| 3-Year Effect (90) = -1.83 (1.65)

S e J i J 1
82 8 84 8 8 87 8 8 9 91 92 93
Year
D: 2009 Reform

ARRA
3-Year Effect = -3.20 (1.29)
T T - T /l
1
04 05 06 07 08 09 10 11 12 13 14 15
Year

F: Federal Reforms Stacked

Reform

3-Year Effect = 0.49 (0.73)

-5
L

Impact on Employment (pp)
0 5
|
(-

2
%-
£
w
S S A = S
g I e
B T TS R S S S S
Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the estimation sample. The figure is based on specification (2) with controls for basic demographics only, a sample
of single women with low predicted earnings, and using weekly employment as the extensive margin measure. The
low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,

estimated using equation (1).
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FIGURE A.27: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the estimation sample. The figure is based on specification (2) with controls for rich demographics only, a sample
of single women with low predicted earnings, and using weekly employment as the extensive margin measure. The
low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,
estimated using equation (1).

98



20

10 15
L L

Impact on Employment (pp)
0 5
|

-5

-10

5 10 15 20
L

Impact on Employment (pp)
0

-5

-10

E: Federal Reforms Stacked, Without 1993

20

15

Impact on Employment (pp)
-5 0 5
| .

-10

FIGURE A.28: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample. The figure is
based on specification (2) with controls for rich demographics and unemployment, a sample of single women with low
predicted earnings, and using weekly employment as the extensive margin measure. The low-earnings sample includes
single women in the bottom half of the within-year distribution of predicted earnings, estimated using equation (1).

This figure also corresponds to Figure 6 in the main text.
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FIGURE A.29: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT

RAwW DATA
A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables and
the estimation sample. The figure is based on specification (2) without any controls, a sample of single women with low
predicted earnings, and using weekly employment as the extensive margin measure. The low-earnings sample includes
single women in the bottom quartile of the within-year distribution of predicted earnings, estimated using equation (1).
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FIGURE A.30: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the estimation sample. The figure is based on specification (2) with controls for basic demographics only, a sample
of single women with low predicted earnings, and using weekly employment as the extensive margin measure. The
low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted earnings,
estimated using equation (1).
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FIGURE A.31: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the estimation sample. The figure is based on specification (2) with controls for rich demographics only, a sample
of single women with low predicted earnings, and using weekly employment as the extensive margin measure. The
low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted earnings,
estimated using equation (1).
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FIGURE A.32: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample. The figure is
based on specification (2) with controls for rich demographics and unemployment, a sample of single women with low
predicted earnings, and using weekly employment as the extensive margin measure. The low-earnings sample includes
single women in the bottom quartile of the within-year distribution of predicted earnings, estimated using equation (1).
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FIGURE A.33: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL EMPLOYMENT
RAw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) without any controls, the sample of all single
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women, and using annual employment as the extensive margin measure.
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FIGURE A.34: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables and
the extensive margin measure. The figure is based on specification (2) with controls for basic demographics only, the
sample of all single women, and using annual employment as the extensive margin measure.
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FIGURE A.35: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) with controls for rich demographics only, the
sample of all single women, and using annual employment as the extensive margin measure.
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FIGURE A.36: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1975 Reform B: 1986 & 1990 Reforms
TRA1975 TRA1986 OBRA1990
o
a4 J
_ 3-Year Effect (86) = 1.09 (0.97)

o 3-Year Effect = 1.89 (1.45) o | 3YearEffect (90) = 1.84 (0.98)
g g |
5o 5o
£ £
) )
g4 g
w w
N SRS SRR e ES TN IR I I SR IS SR AN P o s
g [ 1] [ I gl T T 1 ~t
Ey | Ey |

= o

"h A R s 74 15 16 1+ 78 78 s e '@ 8 84 6 8 & 8 8 % 91 o o

Year Year
C: 1993 Reform D: 2009 Reform
OBRA1993 PRWORA ARRA
2 : &
3-Year Effect = 2.66 (0.96) } 3-Year Effect = -0.58 (1.86)
_w | _w
av I o™
= | =3
5o | 5o
£ ‘ £
) ‘ )
Ft * N j
I
s ] 1 5. R S R
SR A
£, ; £,
|
2] ! e
89 90 91 92 93 94 95 9 97 98 99 00 04 05 o0 07 08 09 10 1 12 13 14 15
Year Year
E: Federal Reforms Stacked, Without 1993 F: Federal Reforms Stacked
Reform Reform
oF g
3-Year Effect = 0.80 (0.85) 3-Year Effect = 1.27 (0.68)

e e
g g
o | o |
[T [T
g £
5 5
| 2 ot
w w
c <
I S S S S I S S S G ! S SR S S
go 11 +—1 1 =1 g T 1
£ £

lfll — [To)

o o

5 4 3 2 - 0 1 2 3 4 5 ; [ T S S i 2 3 4 5 6
Event Time Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for the extensive margin measure. The
figure is based on specification (2) with controls for rich demographics and unemployment, the sample of all single
women, and using annual employment as the extensive margin measure.
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FIGURE A.37: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL EMPLOYMENT

RAwW DATA
A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of low-educated single women (those with a high school degree or less), and using annual employment as the
extensive margin measure.
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FIGURE A.38: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of low-educated single women (those with a high school degree or less), and using annual
employment as the extensive margin measure.
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FIGURE A.39: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of low-educated single women (those with a high school degree or less), and using annual
employment as the extensive margin measure.
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FIGURE A.40: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1975 Reform B: 1986 & 1990 Reforms

TRA1975 TRA1986 OBRA1990
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample, and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of low-educated single women (those with a high school degree or less), and using annual employment as the
extensive margin measure.
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FIGURE A.41: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT

RAwW DATA
A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of single women with low predicted earnings, and using annual employment as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,
estimated using equation (1).
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FIGURE A.42: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using annual employment as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.43: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using annual employment as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.44: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographic and unemployment, a
sample of single women with low predicted earnings, and using annual employment as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,
estimated using equation (1).
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FIGURE A.45: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT

RAaw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of single women with low predicted earnings, and using annual employment as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted
earnings, estimated using equation (1).
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FIGURE A.46: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR BASIC DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using annual employment as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.47: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using annual employment as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
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FIGURE A.48: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL EMPLOYMENT
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample, and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of single women with low predicted earnings, and using annual employment as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted

earnings, estimated using equation (1).
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FIGURE A.49: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY PARTICIPATION
RAw DATA

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) without any controls, the sample of all single
women, and using weekly participation as the extensive margin measure.
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FIGURE A.50: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables and
the extensive margin measure. The figure is based on specification (2) with controls for basic demographics only, the
sample of all single women, and using weekly participation as the extensive margin measure.
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FIGURE A.51: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) with controls for rich demographics only, the
sample of all single women, and using weekly participation as the extensive margin measure.
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FIGURE A.52: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the extensive margin measure. The
figure is based on specification (2) with controls for rich demographics and unemployment, the sample of all single
women, and using weekly participation as the extensive margin measure.
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FIGURE A.53: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY PARTICIPATION
RAaw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, the
sample of low-educated single women (those with a high school degree or less), and using weekly participation as the
extensive margin measure.
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FIGURE A.54: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms

TRA1975 TRA1986 OBRA1990

20
L
20

3-Year Effect (86) =-0.34 (1.28)

3-Year Effect = 0.99 (1.56) 3-Year Effect (90) = 0.07 (1.35)

15
L
15
L

10
L
10
L

Impact on Participation (pp)
o e
—t—
—
l

(-
—
—
—
I
H
H
—
Impact on Participation (pp)
0
——
—
-
-
(-
Ly

-5
L

-10
-10

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93
Year Year
C: 1993 Reform D: 2009 Reform
OBRA1993 PRWORA ARRA
2 ! 2

3-Year Effect = 3.59 (0.67) 3-Year Effect = -2.48 (1.34)

15
L
15

10
L
10
L

0
L
L
Ly
L
-
—
-
Ly
[—

Impact on Participation (pp)
- 5
|

Impact on Participation (pp)
- 5
|

zﬁ
%
§

-10
L

-10

89 90 91 92 93 94 95 96 97 98 99 00 04 05 06 07 08 09 10 1 12 13 14 15
Year Year
E: Federal Reforms Stacked, Without 1993 F: Federal Reforms Stacked
Reform Reform
3-Year Effect = -0.61 (0.81) 3-Year Effect = 0.44 (0.63)

15
L
15

10
L
10
L

Impact on Participation (pp)
5
|
Ly
L
Ly
L
Impact on Participation (pp)
0 5
|
-

5
L
5
L

|
%

-10
L
-10

E - E E 1
Event Time Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, the sample of low-educated single women (those with a high school degree or less), and using
weekly participation as the extensive margin measure.
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FIGURE A.55: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, the sample of low-educated single women (those with a high school degree or less), and using
weekly participation as the extensive margin measure.
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FIGURE A.56: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, the
sample of low-educated single women (those with a high school degree or less), and using weekly participation as the
extensive margin measure.
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FIGURE A.57: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
RAaw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of single women with low predicted earnings, and using weekly participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,
estimated using equation (1).
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FIGURE A.58: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms

TRA1975 TRA1986 OBRA1990

20
L
20
L

3-Year Effect (86) = -1.14 (1.49)

3-Year Effect = 2.18 (1.92) 3-Year Effect (90) = -3.18 (1.48)

15
L
15

10
L
10
L

Impact on Participation (pp)
A
—
!
—
—
—
H
Impact on Participation (pp)
sl
—]
—
—
—
-
-
-
NS
H
%—1
>—<4
——

-10
L

-10

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93
Year Year
C: 1993 Reform D: 2009 Reform
OBRA1993 PRWORA ARRA
2 ! <

3-Year Effect = 3.84 (0.68) 3-Year Effect = -1.67 (1.19)

15
L
15

10
L
10
L

;

0
Ly
L

Impact on Participation (pp)
5
|
Impact on Participation (pp)
- 5
|

WHLH

:
]

-5
L

-10
-10

89 90 91 92 93 94 95 96 97 98 99 00 04 05 06 07 08 09 10 11 12 13 14 15
Year Year
E: Federal Reforms Stacked, Without 1993 F: Federal Reforms Stacked
Reform Reform
3-Year Effect = -0.21 (0.90) 3-Year Effect = 0.80 (0.70)

10
L
10
L

Impact on Participation (pp)
0 5
|
p—i
[
[
Impact on Participation (pp)
0 5
|
-

5
L
5
L

-10
L
-10

Event Time Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using weekly participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.59: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using weekly participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.60: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1975 Reform

TRA1975

20
L

3-Year Effect = 1.22 (2.32)

15

10
L

Impact on Participation (pp)
0 5
|

-5
L

-10

Year
C: 1993 Reform
OBRA1993 PRWORA

8] ;

3-Year Effect = 2.24 (0.71) |

o | |

a* I

o |

c I

R |

‘(G I
=

S |

tTw I

< |

a I

5.1 1 I T !

51 1 I L !

8 i

£, i

i

o | |

Y |

89 90 91 92 93 94 95 96 97 98 99 00
Year

E: Federal Reforms Stacked, Without 1993

Reform

20
L

3-Year Effect = -1.01 (1.03)

15
L

10
L

0
Ly
N

Impact on Participation (pp)
5
|

-5
L

-10

Event Time

10 15 20
| |

Impact on Participation (pp)
0 5

-5

-10

Impact on Participation (pp)
-5 0 5 10 15 20

-10

15 20

10

Impact on Participation (pp)
0 5

-5

-10

B: 1986 & 1990 Reforms

TRA1986 OBRA1990

3-Year Effect (86) = -1.73 (1.51)
3-Year Effect (90) = -2.33 (1.52)

I
—

—

—

L

——

]

Year
D: 2009 Reform
ARRA
3-Year Effect = -2.52 (1.36)
S I/_\ I T T %
| B /W

F: Federal Reforms Stacked

Reform

3-Year Effect = -0.20 (0.79)

%
%

Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for estimation sample and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of single women with low predicted earnings, and using weekly participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,

estimated using equation (1).
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FIGURE A.61: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
RAaw DATA
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of single women with low predicted earnings, and using weekly participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted
earnings, estimated using equation (1).
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FIGURE A.62: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using weekly participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.63: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1975 Reform B: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using weekly participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.64: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, WEEKLY PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample, and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of single women with low predicted earnings, and using weekly participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted
earnings, estimated using equation (1).
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FIGURE A.65: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL PARTICIPATION

RAW DATA
A: 1986 & 1990 Reforms
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20
L

3-Year Effect (86) = 0.95 (0.92)
3-Year Effect (90) = 0.17 (0.91)

15
L

10

Impact on Participation (pp)
0 5
|
L

-5
L

-10

Year

B: 1993 Reform C: 2009 Reform

OBRA1993 PRWORA ARRA
|

I

20
L
20
L

3-Year Effect = 3.20 (0.90) 3-Year Effect = 0.63 (1.60)

15
L
15
L

10
L
10
L

%

Impact on Participation (pp)
5
|

-5
L

Impact on Participation (pp)
-5 0 5
) o

H%

-10
.

-10

89 90 91 92 93 94 95 96 97 98 99 00 04 05 06 07 08 09 10 1 12 13 14 15
Year Year
D: Federal Reforms Stacked, Without 1993 E: Federal Reforms Stacked
Reform Reform
3-Year Effect = 0.79 (0.92) 3-Year Effect = 1.59 (0.68)

10
L
10

—

—e—

—4
-
.l

Impact on Participation (pp)
0 5
|
}—T—{
Impact on Participation (pp)
0 5
— |
-

5
L
5
L

-10
L
-10

&
A
&
o
~
w
=~
o
e
&
IS
&
o
w
IS
o
o

0 1 K - - E 1 0 1
Event Time Event Time

Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) without any controls, the sample of all single
women, and using annual participation as the extensive margin measure.
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FIGURE A.66: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables and
the extensive margin measure. The figure is based on specification (2) with controls for basic demographics only, the
sample of all single women, and using annual participation as the extensive margin measure.
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FIGURE A.67: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables
and the extensive margin measure. The figure is based on specification (2) with controls for rich demographics only, the

sample of all single women, and using annual participation as the extensive margin measure.
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FIGURE A.68: DID EVENT STUDIES OF FEDERAL EITC REFORMS
ALL SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the extensive margin measure. The
figure is based on specification (2) with controls for rich demographics and unemployment, the sample of all single
women, and using annual participation as the extensive margin measure.
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FIGURE A.69: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL PARTICIPATION

RAaw DATA
A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, the
sample of low-educated single women (those with a high school degree or less), and using annual participation as the
extensive margin measure.
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FIGURE A.70: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, the sample of low-educated single women (those with a high school degree or less), and using
annual participation as the extensive margin measure.
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FIGURE A.71: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, the sample of low-educated single women (those with a high school degree or less), and using
annual participation as the extensive margin measure.
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FIGURE A.72: DID EVENT STUDIES OF FEDERAL EITC REFORMS
LOW-EDUCATED SINGLE WOMEN, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, the
sample of low-educated single women (those with a high school degree or less), and using annual participation as the
extensive margin measure.

143



FIGURE A.73: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL PARTICIPATION

RAaw DATA
A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) without any controls, a
sample of single women with low predicted earnings, and using annual participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,

estimated using equation (1).
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FIGURE A.74: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (5) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using annual participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.75: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A:1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using annual participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom half of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.76: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample, and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of single women with low predicted earnings, and using annual participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom half of the within-year distribution of predicted earnings,

estimated using equation (1).
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FIGURE A.77: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL PARTICIPATION

RAaw DATA
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sample of single women with low predicted earnings, and using annual participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted
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FIGURE A.78: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL PARTICIPATION
CONTROLS FOR BASIC DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample, and the extensive margin measure. The figure is based on specification (2) with controls for basic
demographics only, a sample of single women with low predicted earnings, and using annual participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.79: DID EVENT STUDIES OF FEDERAL EITC REFORMS
SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL PARTICIPATION
CONTROLS FOR RICH DEMOGRAPHICS

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the specification of control variables,
estimation sample and the extensive margin measure. The figure is based on specification (2) with controls for rich
demographics only, a sample of single women with low predicted earnings, and using annual participation as the
extensive margin measure. The low-earnings sample includes single women in the bottom quartile of the within-year
distribution of predicted earnings, estimated using equation (1).
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FIGURE A.80: DID EVENT STUDIES OF FEDERAL EITC REFORMS

SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS, ANNUAL PARTICIPATION

CONTROLS FOR RICH DEMOGRAPHICS AND UNEMPLOYMENT

A: 1986 & 1990 Reforms
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Notes: This figure is constructed exactly as Figure 5 in the main text, except for the estimation sample, and the extensive
margin measure. The figure is based on specification (2) with controls for rich demographics and unemployment, a
sample of single women with low predicted earnings, and using annual participation as the extensive margin measure.
The low-earnings sample includes single women in the bottom quartile of the within-year distribution of predicted

earnings, estimated using equation (1).
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FIGURE A.81: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY EMPLOYMENT FOR ALL SINGLE WOMEN

All Reforms Stacked
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Notes: This figure is exactly the same as Figure 11 in the main text.
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FIGURE A.82: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS

A: Difference-in-Differences
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample. In this figure, the sample is
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low-educated single women (those with a high school degree or less) and the extensive margin measure is weekly employment.
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FIGURE A.83: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY EMPLOYMENT FOR SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS

All Reforms Stacked
A: Difference-in-Differences B: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample. In this figure,
the sample is single women with low predicted earnings and the extensive margin measure is weekly employment.

The low-earnings sample includes single women in the bottom half of the within-year and within-state distribution of
predicted earnings, estimated using equation (1).
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FIGURE A.84: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY EMPLOYMENT FOR SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS

All Reforms Stacked
A: Difference-in-Differences B: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)
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81 = R s
3-Year Effect = 0.08 3-Year Effect = 0.60

© e
g — 4] ———e e _4|lo S R S Y I
FER 2 ee K]
& & e &
N LAy W 8 B N ,Af’\’é‘ Ed
s sm—t—a——v_ 3| s D g e -
I.IE.I ______ ’//, ——— [ ; I.IE.I __‘/,/ L ;

@ - @, o=

= Lo = Lo

'3 % 3 X x 8§ 1z 5 & & "5 % 3 X F 8§ 1 2 5 4 &

Year Year

—e— Employment Treated States — e — Employment Synthetic Control States

—e— Employment Treated States — e — Employment Synthetic Control States
—e— ATR Treated States — & — ATR Synthetic Control States

—e— ATR Treated States — & — ATR Synthetic Control States

Ten Largest Reforms Stacked

C: Difference-in-Differences D: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)
Reform Reform
IS Fo IS Fo
3-Year Effect = 0.87 3-Year Effect = -0.23

o ]
g == =t =— -8 === - —— ¢ -——————6——_¢_——9lO0 g === = = — - —— & ———e-———t——_s_—-9l0
FER s g2 2
& & e &
5 ro E 51 E /_——\,/,: e E
€ o € - o
> = (=) > *— - j=J
oo s oo 3 S A g
g ;‘% g ~ Ly 2
w w

@ - P @ -

= e Lo

"F 4 3 % 1§ 1 2 3 i & "F 4 3 2 4§ 1z 3 i &

Year Year

—e— Employment Treated States — ¢ — Employment Synthetic Control States

—e— Employment Treated States — ¢ — Employment Synthetic Control States
—e— ATR Treated States — & — ATR Synthetic Control States

—e— ATR Treated States — & — ATR Synthetic Control States

Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample. In this figure,
the sample is single women with low predicted earnings and the extensive margin measure is weekly employment. The

low-earnings sample includes single women in the bottom quartile of the within-year and within-state distribution of
predicted earnings, estimated using equation (1).
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FIGURE A.85: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL EMPLOYMENT FOR ALL SINGLE WOMEN

All Reforms Stacked
A: Difference-in-Differences B: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the extensive margin measure. In this
figure, the sample is all single women and the extensive margin measure is annual employment.
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FIGURE A.86: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL EMPLOYMENT FOR LOW-EDUCATED SINGLE WOMEN

A: Difference-in-Differences
Treated vs Control States (With Kids)
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is low-educated single women (those with a high school degree or less) and
the extensive margin measure is annual employment.
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FIGURE A.87: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL EMPLOYMENT FOR SINGLE WOMEN IN BOTTOM HALFE OF PREDICTED EARNINGS

All Reforms Stacked
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is single women with low predicted earnings and the extensive margin

measure is annual employment. The low-earnings sample includes single women in the bottom half of the within-year
and within-state distribution of predicted earnings, estimated using equation (1).
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FIGURE A.88: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL EMPLOYMENT FOR SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS

All Reforms Stacked
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is single women with low predicted earnings and the extensive margin

measure is annual employment. The low-earnings sample includes single women in the bottom quartile of the within-
year and within-state distribution of predicted earnings, estimated using equation (1).
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FIGURE A.89: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY PARTICIPATION FOR ALL SINGLE WOMEN

All Reforms Stacked
A: Difference-in-Differences B: Triple-Differences
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the extensive margin measure. In this
figure, the sample is all single women and the extensive margin measure is weekly participation.
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FIGURE A.90: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is low-educated single women (those with a high school degree or less) and
the extensive margin measure is weekly participation.
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FIGURE A.91: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY PARTICIPATION FOR SINGLE WOMEN IN BOTTOM HALF OF PREDICTED EARNINGS

All Reforms Stacked
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Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is single women with low predicted earnings and the extensive margin
measure is weekly participation. The low-earnings sample includes single women in the bottom half of the within-year
and within-state distribution of predicted earnings, estimated using equation (1).
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FIGURE A.92: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
WEEKLY PARTICIPATION FOR SINGLE WOMEN IN BOTTOM QUARTILE OF PREDICTED EARNINGS

All Reforms Stacked

A: Difference-in-Differences B: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)

Reform Reform

20

& Fou
3-Year Effect = -0.96 3-Year Effect = -0.20

15
|

— e —— - —— = ———¢———e———e[O

10
|
J
I
1

0

Participation Rate (%)
5
L
Average Tax Rate (%)
Participation Rate (%)
Average Tax Rate (%)

-5
|

-10

4 l©
5 4 3 2 a4 0 1 2 3 4 5 5 4 3 2 a4 0 1 2z 3 4 5
Year Year
—e— Participation Treated States — & — Participation Synthetic Control States —e— Participation Treated States — — Participation Synthetic Control States
—e— ATR Treated States — & — ATR Synthetic Control States —e— ATR Treated States — — ATR Synthetic Control States
Ten Largest Reforms Stacked
C: Difference-in-Differences D: Triple-Differences
Treated vs Control States (With Kids) Treated vs Control States (With vs Without Kids)
Reform Reform
IS Fou IS Fo
3-Year Effect = -1.51 3-Year Effect = -2.04
© e
S ————— Y P S = —t———q- e e e ——e———s|OF
22 K ge 2
¢ g ¢ g
5w Lo & S w 3
g E R I g 's
S o <_ DN 8 To 2 8
£ ~ Ly % = L 3
o o
© 4 @
= Lo S Lo
5 4 3 2 a4 0 1 2 3 4 5 5 4 3 2 4 0 1z 3 i 5
Year

Year

—e— Participation Treated States —® — Participation Synthetic Control States —e— Participation Treated States —® — Participation Synthetic Control States
—e— ATR Treated States — & — ATR Synthetic Control States —e— ATR Treated States — — ATR Synthetic Control States

Notes: This figure is constructed exactly as Figure 11 in the main text, except for the estimation sample and the extensive
margin measure. In this figure, the sample is single women with low predicted earnings and the extensive margin
measure is weekly participation. The low-earnings sample includes single women in the bottom quartile of the within-
year and within-state distribution of predicted earnings, estimated using equation (1).
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FIGURE A.93: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL PARTICIPATION FOR ALL SINGLE WOMEN
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figure, the sample is all single women and the extensive margin measure is annual participation.

164

—e— Participation Treated States —® — Participation Synthetic Control States
—e— ATR Treated States



FIGURE A.94: SYNTHETIC CONTROL ANALYSIS OF STATE EITC REFORMS
ANNUAL PARTICIPATION FOR LOW-EDUCATED SINGLE WOMEN
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