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This paper implements a relatively simple methodological approach to estimate the impact on family
welfare of a specific tax reform. The measured impact can differ greatly from simple marginal tax rate
comparisons, and conclusions about the distribution of the welfare impact can vary depending on the
basis of comparison. For example, absolute welfare gains from the 2001 U.S. tax reform were concen-
trated among the highest and lowest income families, whereas welfare gains measured as a share of
pre-tax income are found to be nearly monotonically declining in income.
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1. INTRODUCTION

The purpose of this paper is to use the 2001 U.S. tax reform as a case study in
order to illustrate a methodology of evaluating family-level welfare effects of a
change in the tax code. The absolute welfare impact is compared across the income
distribution and across households with different numbers of children; children
were an important source of additional tax credits in the 2001 U.S. tax reform. In
addition, the welfare impact is evaluated relative to pre-reform family income, and
each group’s share of the aggregate welfare impact is evaluated relative to the
population share of the group (e.g., by income and number of children), producing
a distribution of welfare gain relative to population share. The methodology
presented here for evaluating the welfare impact of a tax policy change is new to
the tax literature and brings the evaluation of the impact of a specific tax policy
change down to its most micro level, allowing for the trade-off between leisure and
consumption and the joint labor supply decisions of family members.

Note: The views expressed in this paper do not reflect those of the Federal Reserve Bank of Atlanta
nor the Federal Reserve System. The paper has benefited from comments from James Alm, Michael Leeds,
Roberta Moore, John Robertson, Sally Wallace, Jennifer Ward-Batts, two anonymous referees, and
participants of the University of California-Merced Conference on Earnings Inequality. Excellent research
assistance was provided by Daniel Melaugh, M. Laurel Graefe, Navnita Sarma, Chinying Xie, Danyang
Li, and Melissa Trussell.

*Correspondence to: Julie L. Hotchkiss, Research Department, Federal Reserve Bank of Atlanta,
1000 Peachtree St, NE, Atlanta, GA 30309-4470, USA (Julie.L.Hotchkiss@atl.frb.org).

© 2012 Federal Reserve Bank of Atlanta

Review of Income and Wealth © 2012 International Association for Research in Income and Wealth
Published by Blackwell Publishing, 9600 Garsington Road, Oxford OX4 2DQ, UK and 350 Main St,
Malden, MA, 02148, USA.

233



Review of Income and Wealth, Series 58, Number 2, June 2012

In the spirit of Fiorio (2008), Blundell et al. (2000), and Blundell (1992),
among others, the analysis falls into the category of a microsimulation exercise; the
tax code is not specified structurally, but, rather, a family’s pre-reform utility is
compared with their post-reform utility, holding everything except the tax struc-
ture (and the resulting implication for labor supply decisions and consumption)
constant. The notion of “welfare” in this paper is different than that typically
employed in evaluating the impact of tax reform. For example, the impact of tax
reform is often measured in terms of efficiency, or the amount of excess burden a
particular tax policy imposes on individuals (see, e.g., Eissa et al., 2008; Fehr and
Jess, 2007). In this paper, a family’s welfare is measured directly as the dollar
equivalent utility the family experiences under alternative tax structures. Because
of this direct link between tax changes and individual family utility, this measure
of welfare (as family utility) better represents the relationship between individual
behavior and the direct impact of policy. The methodology also allows us to
evaluate the distribution of welfare gains while accounting for differences in
behavioral response across the distribution.

The evaluation of family utility, especially relative to the family’s position in
the income distribution and number of children, produces some intriguing results.
For example, as found by Fehr and Jess (2007) in their investigation of who
benefits from pension taxation reform in Germany, it might be expected that
“. .. the higher the income level the higher the relative welfare gains” (p. 98). In
contrast, our results indicate that families at the top and at the bottom of the
income distribution enjoyed greater dollar equivalent welfare gains (and a share of
the total welfare gain disproportionate to their population shares) from the 2001
U.S. tax reform than middle income families. In addition, relative to pre-tax
income, the welfare gains from the tax reform are found to be monotonically
decreasing in income. Further, even though families with the largest number of
children typically have less income than families with no children, families with
three or more children experienced greater dollar equivalent welfare gain than
families with no children. This discrepancy was even more dramatic when welfare
gain was measured as a percentage of pre-tax income.

The focus of the analysis is on demonstrating the merits of disaggregating the
measurement of tax reform effects across different demographic groups (also
identified as crucial by Blundell, 1992, and others) and of the usefulness of apply-
ing a very micro-level analysis to the question of assessing welfare impacts. With
that as the focus, the analysis will make a number of simplifying assumptions,
about the decision making process within the household, about the form of the
utility function, and about the error structure of the estimating equation. The
implications of each of these simplifying assumptions are discussed in turn.

2. THE 2001 U.S. TaAXx REFORM

While the U.S. tax reform that began in 2001 is used solely as an illustration,
it is necessary to understand certain details in order to put the discussion of results
into context. In June 2001, the Economic Growth and Tax Relief Reconciliation
Act of 2001 (2001 tax reform) was the first major tax reform since the Tax Payer
Relief Act of 1997. The primary features of the 2001 tax reform were the reduc-
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tions in the highest income tax brackets (from 28, 31, 36, and 39.6 percent to 25,
28, 33, and 35 percent, respectively); a new lowest tax bracket of 10 percent (the
former lowest bracket was 15 percent); and expansion of the child credit and the
Earned Income Tax Credit. There were other changes that affected the Alternative
Minimum tax, personal exemptions, and itemized deductions.! All in all, the
change in the tax code was extremely complicated and spawned a host of analyses
that investigated the practical significance of the changes on family net income
across the income distribution (see, e.g., Citizens for Tax Justice, 2002; Gale and
Potter, 2002; Johnson et al., 2006). The conclusions of those analyses seem to
differ based on which side of the political spectrum the investigator resided. While
differing in their conclusions, the one thing all of these assessments have in
common is that they exclusively look at the impact on income and/or consump-
tion, not accounting for any potential changes in labor supply behavior.

It is exactly because of the complicated and comprehensive nature of the
changes to the tax code that we employ simulation methods to investigate their
impact. The simulation is performed as follows. We construct a dataset of families
in the year 2000, including wages earned, non-earned income, and other demo-
graphics, such as the number of children, education, etc. Using these data for
families in the year 2000, we calculate the marginal tax rates on earnings (wages)
and non-earned income, as well as the total tax liability under the tax structure in
place in 2000 and also under the tax structure in place in 2005 (using a publicly
available tax calculator developed by the National Bureau of Economic Analysis
called TAXSIM). The difference in marginal tax rates and total liability under these
two tax structures is used to compare the utility a family in the year 2000 enjoys
under the tax structure in 2000 and the utility that same family would enjoy with the
2005 tax structure (applied to the 2000 family data). This simulation gets as close to
a natural experiment as possible by keeping everything (e.g., demographics, earn-
ings, income) constant, except the tax structure (also see Bourguignon 2011 for yet
an alternative social welfare criterion for evaluating the impact of a tax reform).

3. SIMULATING THE IMPACT ON FAMILY WELFARE

The literature that has produced estimates of labor supply elasticities is fraught
with conflict. While there are many different ways to obtain estimates of the labor
supply responses to wage changes, the goal of this paper is to come up with reason-
able estimates (within the range reported previously in the literature) which can then
be used to simulate the change in family utility resulting from a change in the tax
structure. Keane (2010) methodically lays out various issues that are addressed by the
multitude of strategies that have been employed to obtain labor supply elasticities.
We will address each of these issues while discussing the methodology adopted here.

Family labor supply decisions are modeled here in a neoclassical joint utility
framework. This model can be thought of as a reduced-form specification of family
decision making. The model yields a clean-cut expression of family welfare that allows
for cross wage effects on each member’s labor supply decision. The assumption of joint

"The 2001 tax reform was followed closely by the Jobs and Growth Tax Relief Reconciliation Act of
2003, which had the effect of accelerating some of the 2001 provisions and reducing capital gains taxes even
more. The Working Families Tax Relief Act of 2004 accelerated the full phase-in of the child tax credit.
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family utility (or, “collective” utility) is often empirically rejected in favor of a bargain-
ing structure to household decision making (see, e.g., McElroy, 1990; Apps and Rees,
2009). However, there is evidence that the choice of structure for household decision
making has very little implication for conclusions regarding labor supply responses or
impact on welfare of tax policy changes (see Bargain and Moreau, 2003). In addition,
Blundell ez al. (2007) find that both collective and bargaining models are consistent
with their household labor supply model estimated in the U.K.

Within the framework of the neoclassical family labor supply model, a family
maximizes a utility function that represents the household welfare. Assuming, for
simplicity, that there are only two working members of the household (husband
and wife), the family chooses levels of leisure for each member and a joint con-
sumption level in order to solve the following problem:

(1) ({?13§)U=U(Ll, L, C)

subject to C =why +w,h, +Y.

Define T as total time available for an individual; L, = T — h; will be referred to as
the husband’s leisure, and L, = T — h, will be referred to as the wife’s leisure; /; is
the labor supply of the husband; /- is the labor supply of the wife; C is total money
income (or consumption with price equal to one); w; is the husband’s after-tax
market wage; w» is the wife’s after-tax market wage; and Y is after-tax unearned
income. Although we refer to L, and L, as the “leisure” of the husband and wife,
respectively, they actually correspond to all uses of non-market time, including
home production activities.?

The solution to the maximization problem in equation (1) can be expressed in
terms of the indirect utility function, which is solely a function of the wages of the
husband and wife and unearned income of the family:

2 V (Wi, wy, Y) = U{[T = Iy (Wi, wo, YL, [T = 15 (wy, wy, Y,
[Wlhl* (wy, wy, Y)"‘thz*(wp wy, Y)+Y]1},

where /1 (w,, w,, Y) and /" (w,, w,, Y') correspond to the optimal labor supply equa-
tions (desired hours) for the husband and wife, respectively. In order to capture the
total effect of the change in after-tax income resulting from the 2001 tax reform, the
indirect utility function is totally differentiated (see also Apps and Rees, 2009, p. 263):

3) dV =-U,dh, - U,dh, + U dC,

where U, is the family’s marginal utility of the husband’s leisure, U is the family’s
marginal utility of the wife’s leisure, and U; is the family’s marginal utility of
consumption. Equation (3) makes it clear that the change in welfare depends not
only on the individual labor supply responses, but also on the family’s marginal
evaluation of a change in leisure and income.

2Apps and Rees (2009) are highly critical of family utility models that do not include measures of
household production, but even they acknowledge that not much can be done without the availability
of richer data (p. 108). Since the focus of the analysis in this paper is utility at the household level, the
absence of home production activities is not crucial.
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Theoretically, labor is supplied to the extent that the marginal utility of leisure
is equal to the market wage, suggesting that, within a family, if husbands are paid
more than wives, U, > U,. In addition, lower estimates of the marginal utilities of
leisure would be consistent with greater values of labor supply, ceteris paribus. As
the additional utility gained from an additional dollar of income increases at a
decreasing rate, we would expect Us to be smaller for higher income families. It is
because of these theoretically expected differences across family characteristics
(namely, wages and preferences) that the utility function parameters will be esti-
mated separately by family type.

Expressed in terms of changes in wages and unearned income, and rearrang-
ing terms to illuminate the contribution of those changes to family welfare through
their impact on husband’s labor supply, wife’s labor supply, and total family
income, the total derivative in equation (3) becomes:

) dv=_ul(a—”1dwl+ RLIPL )
ow, ow, Y
oh oh, h2 )
-U 2 dw dw
(aw1 o, Mt oy d
+U3[(Wla—hl+hl+ ohy )d +(wla—h1+hz+ ohy )d W,
ow, ? ow * ow,

2]

The 2001 U.S. tax reform had the effect of changing workers’ after-tax wages
(dwi and dw,) and families’ after-tax unearned incomes (dY'). The impact of these
changes on family welfare can be calculated using simulated wage and income
changes and estimated utility function parameters. In order to determine the impact
of the tax reform on family welfare, utility function parameters are estimated for the
sample of families in 2000, given their net, after-tax wages and unearned income in
2000. We then calculate what each member’s 2000 after-tax wage and unearned
income would be under the 2005 tax code (using the TAXSIM software described
below). The differences in these wages and income are then used to calculate the
difference in welfare that the family experiences under the 2005 tax regime compared
with the tax regime prior to the 2001 tax reform. The advantage of this simulation
exercise (as opposed to merely calculating observed changes in hours pre- and post-
tax regime change) is that everything except the tax regime is held constant.’?

Crucial to the simulation exercise, of course, is estimating the own and joint

. ( oh, ahl 6h2 oh, )
labor supply responses to changes in net wages and net
ow, ow, ow, Ow,
oh, odh,
Y’ Y
multiple empirical issues identified by Keane (2010) that have plagued the labor
supply literature (also see Apps and Rees, 2009).

non-labor income ( ) This is discussed in the next section along with

3Wages and income in 2000 are not inflated to 2005 values in order to keep the impact of tax regime
changes from being confounded by the effects of inflation.
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4. ESTIMATING THE JOINT LABOR SUPPLY RESPONSES

The direction (sign) of the change in utility at the optimal leisure choices that
results from changes in the husband’s and wife’s after-tax wages, and family
after-tax unearned income cannot always be determined analytically; it depends on
the direction of the wage changes and the size of labor supply responses of the
husband and wife to own and to spouse wage changes, as well as on the relative size
of the additional utility the family attains from the leisure enjoyed by the husband
and wife and from additional unearned income.

As mentioned previously, there are many divergent empirical issues raised in
the literature in attempts to obtain estimates of labor supply responses to wage
changes, i.e., estimates of labor supply elasticities. While the focus of this paper is
on the simulation exercise itself, the simulation does require labor supply elastici-
ties and it is therefore worthwhile to address some of the empirical issues. Again,
estimation methodology is not the focus of this paper; the goal here is to produce
labor supply elasticities that are consistent with the literature. Toward that end,
the methodology adopted takes as simple an approach as possible while maintain-
ing basic theoretical and empirical integrity.

The requirement of simplicity here primarily derives from the goal of quan-
tifying the family-level utility gain from the tax reform. In order to obtain esti-
mates of the pieces of the total derivative in equation (4), a specific functional form
of utility must be specified. Following others (e.g., Ransom, 1987; Hotchkiss et al.,
1997; Heim, 2009), we estimate a quadratic form of the utility function:

(5) U(Z)=a(Z)-(1/2)Z'BZ,

where Z is a vector with elements Z,=T-h, Z,=T-h, and Z;=
wili + woha + Y; o is a vector of parameters; and B is a symmetric matrix of
parameters. This functional form has the advantage of belonging to the class of
flexible functional forms in the sense that it can be thought of as a second order
approximation to an arbitrary utility function (when B is positive definite). In
addition, it is possible to produce analytical closed-form solutions for both the
husband’s and wife’s labor supply functions. The problem becomes an
unconstrained optimization problem resulting in first order conditions which are a
system of equations linear in /:*

U
(6) ﬁ =Qh+Q,h +Q,
(7 g—Z =, +Quh, + Q.

This system can be solved simultancously, and the desired hours become
W = f(w,w,Y) and i =g(w,w,,Y), which represent the desired number of

“The components of and solution for desired hours are found in Appendix A.
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hours the members of a household would like to work, given the parameters that
define their household utility function.

Observed hours (%), however, might differ from the optimum hours due to
stochastic errors, such that:

ﬁ:{hﬁm if I +e >0
0 otherwise

,;_{h;uez if I +e,>0
2 T 5

0 otherwise

where we assume that (e;, e;) follows a bivariate Normal distribution with mean 0
and covariance matrix Y. This model can be thought of as a simultaneous Tobit
model, where we have four kinds of families: those where both husband and wife
work, those where only one of the spouses works (two cases), and those where
neither of them work. Allowing for hours adjustment along the extensive margin
for the wife when assessing labor supply responses to wage changes or tax reform
has been found to make a significant difference when assessing total labor supply
response (see, e.g., Eissa et al., 2008; Heim, 2009); however, extensive margin
hours adjustments appear to be unimportant for men (see, e.g., Blundell et al.,
1988; Heim, 2009). We have estimated the model both ways, and since it appears
to make a difference here, we opt to include husbands that are not observed
working.

The presence of non-working wives and husbands raises one empirical issue
identified by Keane (2010) that must be addressed: market wages are not observed
for family members who do not work. To obtain estimates of those wages, we take
the standard approach in the literature of estimating a selectivity-corrected wage
equation (Heckman, 1974) on the sample of working men and women, using
regressors observable for both working and non-working individuals. The result-
ing parameter estimates are then used to predict wages for non-working men and
women based on their observable characteristics.

The maximum likelihood function corresponding to the joint labor supply
optimization problem can be written as follows:

B * (H=1,=1)
o et
0-10-2 0-1
{ [ Hl @[Glhz —poz(fi—@*)]H(Hl’“
0,0,\1-p’
Al
0,0,\1-p’

h* h* (H=0,W=0)
\P[ , p]

.\F‘l
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where ¢ and ® correspond to the probability density and cumulative distribution
functions of a univariate normal, and y and ¥ represent the probability density
and cumulative distribution functions of the bivariate normal. Also, H =1 if the
husband is working and W =1 if the wife is working (0 otherwise), o, (i=1,2)
represents the standard deviations of (ei, ¢2), and p is the correlation between the
stochastic errors.

The stochastic errors accounted for in equation (8) represent errors in
optimization—observed hours do not exactly reflect desired hours. Keane (2010)
points out that there may exist measurement error in observed wages and non-
labor income. This classical measurement error may bias elasticity estimates
toward zero. Heim (2009), using a methodology most similar to the one used here,
presents results showing that accounting for measurement error produces elastici-
ties practically identical to when it is not accounted for. In addition, since we
restrict our sample to workers paid weekly or by the hour, we mitigate what Keane
refers to as “denominator bias.”

Keane (2010) also identifies two potential sources of endogeneity. First, it is
reasonable to expect that observed wages and non-labor income are correlated
with a person’s taste for work (reflected through hours of work). Both fixed effects
and instrumental variables have been used to resolve this issue, but are simply not
possible in this case since we do not have panel data and because of the highly
non-linear nature of the labor supply functions. In addition to the inclusion of
variables expected to affect the taste for work (e.g., children), we expect that the
inclusion of spousal variables (hours of work and education, in particular) will
help to remove additional sources of correlation from the error term (i.e., because
of positive assortative mating, people with similar taste for work will be married to
each other; see Lam, 1988; Hernstein and Murray, 1994). Second, in light of the
kinked budget constraint created by the progressivity of the tax system, the after-
tax wage rate and after tax non-labor income depend on in which tax bracket the
worker falls, which depends on the number of hours worked. The simplest
approach to this issue is that first proposed by Hall (1973), which basically “lin-
earizes” the budget constraint segment on which each person is observed by simply
recalculating unearned income to find its “virtual” intercept as if it were extended
beyond the specific segment. This strategy amounts to assuming that preferences
are strictly convex;’ see equation (5), which means that family members would
make the same hours choice facing this linearized budget constraint that they
would have made facing the non-linear budget constraint. If this assumption is
binding, Keane points out that labor supply elasticities will be biased in a negative
direction.

An additional concern Keane (2010) identifies in the literature is making sure
the hours/wage combinations observed in the data are coming off workers’ labor
supply curve, rather than off employers’ labor demand curve. Identification of the
labor supply relationship boils down to including regressors (determinants of
hours) that reflect the demand for a person’s skills (which thus determine the

SThis assumption of strictly convex preferences is supported by a positive definite B matrix. As will
be seen in Table 2, and Table B2 in Appendix B, all the eigenvalues of the estimated B matrices are
positive, indicating that the matrix itself is positive definite.

© 2012 Federal Reserve Bank of Atlanta
Review of Income and Wealth © International Association for Research in Income and Wealth 2012

240



Review of Income and Wealth, Series 58, Number 2, June 2012

observed wage) that are not reflective of that person’s taste for work. Toward that
end, we include an indicator for race that could affect observed wage through
employer discrimination, but, ceteris paribus (e.g., at the same education levels),
should not affect taste for work.

Keane (2010) also presents concerns related to estimating lifetime labor
supply elasticities that are not relevant for this cross-sectional analysis. Further,
the issue of the presence of fixed costs of working is raised by Apps and Rees
(2009). We only marginally control for fixed costs by including the presence of
children in the determination of hours. However, Heim (2009), again, using the
methodology in the literature most similar to the one employed here, presents
results showing that once demographics are controlled for, additional consider-
ation of fixed costs only very slightly impacts estimates of the parameters of the
utility function (Heim, table 3).

5. DATA

The outgoing rotation groups from the Current Population Survey (CPS) in
March, April, May, and June 2000 were used to construct the sample for which the
family labor supply model is estimated. Detailed unearned income was obtained
by matching each family to the March survey, which is the month in which this
information is collected.® Multiple months of outgoing rotation groups were used
in order to expand the sample size. Only respondents who reported hourly or
weekly wages were included in the sample to ensure a more accurate reporting/
construction of the hourly wage; consequently, the results are generalizable only to
non-salaried workers. Table 1 contains the means and standard deviations of the
variables for the sample.

The families are split into pre-tax total family income quartiles. The differences
in means across quartiles are not surprising. The representation of blacks is lowest
among high income families; the number of children is higher among families in the
upper section of the income distribution compared to families in the lower section;
hours of work, wages, and unearned income all increase with family income.

Information on the detailed sources of family income, number of children,
and earnings available from the CPS is used to calculate the marginal tax rate on
earnings (wages) and the total tax liability (in any year of interest) using the
National Bureau of Economic Research (NBER) TAXSIM tax calculator (http://
www.nber.org/~taxsim/; see also Feenberg and Coutts, 1993). The calculator is
more complete than we have information for from the CPS, so we made assump-
tions for the missing values as recommended by the managers of the tax calculator.
For example, there is no information in the CPS that would allow one to calculate
itemized deductions (mortgage payments, charitable contributions, etc.), so values
of zero are entered for the missing information. Although this means we do not
have as accurate a calculation of the family’s actual tax liability as we would like,
it is important to remember that the assumptions for each family do not change
across years of comparison.

“Since the CPS only allows for identification of unearned income in the previous year, it must be
considered a proxy for current family unearned income.
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TABLE 1
SAMPLE MEANS BY FaMILY EDUCATION TYPE, FAMILIES IN 2000

Total Quartile 1 Quartile 2 Quartile 3 Quartile 4

Agel 49.51 52.52 51.19 46.85 47.49
Age2 47.01 49.73 48.54 44.54 45.24
Blackl 6.6% 6.8% 7.5% 7.0% 5.1%
Black2 6.2% 6.4% 7.1% 6.5% 4.9%
Whitel 89.1% 88.5% 88.6% 89.0% 90.3%
White2 89.0% 88.3% 88.5% 88.9% 90.2%
Other race 1 4.3% 4.7% 3.9% 4.0% 4.5%
Other race 2 4.8% 5.2% 4.3% 4.6% 4.9%
Lesshsl 13.9% 26.2% 19.8% 7.4% 2.0%
Lesshs2 11.5% 23.3% 15.6% 6.0% 1.3%
Hsl 31.3% 33.7% 37.3% 35.8% 18.4%
Hs2 35.5% 39.3% 43.2% 38.1% 21.5%
Scolll 25.0% 20.8% 26.0% 29.9% 23.5%
Scoll2 27.3% 22.9% 27.2% 30.5% 28.6%
Colll 29.8% 19.3% 16.9% 26.9% 56.1%
Coll2 25.6% 14.5% 14.1% 25.4% 48.6%
Nkids 0.87 0.82 0.82 0.92 0.90

Nkids (if Nkids > 0) 1.94 2.06 2.00 1.89 1.83
preschl 0.21 0.21 0.22 0.22 0.20

preschl (if preschl > 0) 0.45 0.50 0.52 0.43 0.39
Husband’s weekly hours 44.01 45.41 41.81 43.22 45.62
Wife’s weekly hours (if 36.57 33.35 35.31 36.77 38.54

working)
Husband’s pre-tax wage $11.1 $1.3 $6.2 $12.7 $24.3
Wife’s pre-tax wage $12.5 $5.0 $8.9 $11.7 $18.8
Family pretax weekly non $237.6 $129.0 $221.1 $207.3 $393.1

labor income
Total annual pre-tax income $51,723.0 $11,746.0 $32,808.0 $54,891.0 $107,455.0

Total after tax income $38,240.0 $12,610.0 $29.,859.0 $43.,269.0 $67,225.0
Change in marginal tax -2.74 -2.98 —-1.35 -2.74 -3.88
rate on wages (%oage
change)*
dwl® 0.79 0.54 0.81 0.80 1.01
dw2® 0.27 0.18 0.07 0.29 0.55
dy® 29.46 11.87 31.86 25.99 48.12
Number of observations 24,338 6,085 6,084 6,085 6,084

Notes: The “1” subscript corresponds to the husband’s values of the variable and the “2” subscript
corresponds to the wife.

“Includes state and federal taxes; average change between 2000 and 2005.

"These correspond to how after-tax wages, virtual non-labor income, and total annual family
income and would be different in 2005 compared with 2000, changing only the tax regime under which
the wages and income are received.

The bottom rows of Table 1 present comparisons of the families’ marginal tax
rates, after-tax total annual family incomes, after-tax wages, and after-tax weekly
unearned incomes between 2000 and 2005. These are calculated by evaluating the
2000 gross values under the tax regimes in 2000 and in 2005. The average marginal
tax rate decreased for families in all income quartiles, with the greatest decline
going to families with the highest and lowest incomes. Husbands enjoyed a bigger
gain in their after-tax wage than wives (which actually has implications for gender
wage inequality which will not be explored here), and families with the highest
family income levels also experienced the largest absolute (and percentage)
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TABLE 2
MAXIMUM LIKELIHOOD PARAMETER ESTIMATES AND UTILITY FUNCTION PARAMETERS, FAMILIES IN 2000

Variable Full Sample Quartile 1 Quartile 2 Quartile 3 Quartile 4
al
Blackl —5.1096%** —20.000%** —8.5330%** —5.382206%**  —3.02767**
Lesshsl —3.5706%** —6.3972%#* —7.7625%%*%  —1.72995 0.92264
Scolll —1.7901%** —-3.2043 -1.7210 —-0.86707 —1.85677**
Colll 0.18539 -0.7050 2.3033 3.55938***  0.0913
Agel 0.6655%** 0.63752 0.66366** 0.40265* 1.45753%**
Agelsq —0.0104%** —-0.00553 —0.01101%**  —0.00919%**  —0.02037***
Nkids 1.2219%%* 6.55175%%* 4.00427***  1.72716%**  0.62534*
Preschl 0.7623 10.56585%* —8.02855%**  —2.66071* —2.51909**
_cons —7.9293*%*%*  -29.03526* —5.58964 16.97291%**  11.23905**
a2
Black2 1.49787%** 2.78627 -1.41707 —-0.11539 1.02296*
Lesshs2 —2.48695%** —5.36245%** —3.74845%**  —(.2949 2.11451*
Scoll2 —0.4418 —1.94675* 0.46891 0.08964 —0.36035
Coll2 —2. 1 155%** —8.01064*** 0.42659 —1.81277*%**  —0.96039%**
Age2 0.0372 —0.33534* 0.18299 —-0.10295 0.18036*
Age2sq —-0.0002 0.00595%* -0.0022 —0.0004 —0.00289**
Nkids —0.8024%** —1.51243%%* 1.34976%**  0.27122 —1.03335%**
Preschl —2.5390%** -2.07767 —2.64185%*%  —4.29960%**  —3.793]9***
_cons —19.1674%** —44.9948%** —39.4483%** —9.28867** -2.92417
a3 4.53668%%*%  9.03263*** 1748377 12.15483%**  2.27820%**
bll 1 1 1 1 1
bl2 —0.28622%*%  —(0.69848***  —0.16475%**  —0.22790***  —0.18368***
bl3 —0.00304%** —0.06661%** —0.02306*%**  —0.01459***  —0.00916***
b22 0.53073%** 0.9821 1 *** 0.60004*** — 0.49297***  (.36267***
b23 0.00011 0.07399%** 0.02037***  —0.00051 —0.00369***
b33 0.00182%*** 0.01348%*** 0.02246%**  0.01072***  0.00053%**
p 0.10033%** 0.1199%** —0.1015%*%*  —0.2059%** 0.0235
o 21.56220%**  40.17071%%%  19.74481%**  13.44439***  ]3.384]3%**
o> 22.04147***  34.86156*%**  21.16596***  15.71302%**  15.95515%**
Statistics
log-likelihood —149,138.0 -25,791.9 -32.916.5 —-39,893.5 —43.274.6
No. of observations 24,338 6,085 6,084 6,085 6,084
Eigenvalues B matrix
Al 1.1355 1.6955 1.0599 1.0875 1.0492
A2 0.3953 0.2926 0.5412 0.4057 0.3136
A3 0.0018 0.0075 0.0214 0.0105 0.0004

Notes: The “1” subscript corresponds to the husband’s hours equation and the “2” subscript

corresponds to the wife’s hours equation.
* k¥ x¥E denote significance at the 90, 95, and 99% confidence levels, respectively.

increase in hourly pay and unearned income. This greatest (absolute and percent-
age) benefit of the 2001 tax reform going to the highest income groups has been the
source of much controversy and criticism of the policy change.’

6. LABOR SUPPLY AND WELFARE FUNCTION ESTIMATION RESULTS

Table 2 contains the maximum likelihood parameter estimates of the utility
function parameters corresponding to equation (5). The regressors that affect

'For example, see Hashemzadeh and Saubert (2004).
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TABLE 3
PREDICTIVE ACCURACY OF THE MODEL

Wife
Doesn’t Work Works Total
Husband Doesn’t Work 21.4% 9.4% 30.8%
(18.6%) (1.1%) (19.7%)
Works 20.8% 48.4% 69.2%
(11.7%) (68.6%) (80.3%)
Total 42.2% 57.8% 100.0%
(30.4%) (69.6%)
Average hours of work
Overall Actual Predicted
Husband 30.5 30.0
Wife 21.1 20.9
If working
Husband 44.0 38.8
Wife 36.6 33.0

Notes: The values in parentheses correspond to the model predictions.

labor supply typically do so in expected ways. Generally, the presence of children,
especially young children, significantly decreases the labor supply of wives and
increases (or decreases by a smaller amount) the labor supply of husbands.
Whereas black women typically work the same or more hours than white women,
black men work less than white men for all levels of income. In addition, college
educated men typically work more hours than those with less education, but
college educated women appear to work fewer hours. Both husbands and wives
exhibit the typical inverted-U hours/age profile.

Table 3 presents some statistics summarizing the goodness of fit of the model
for the overall sample. The model does a fairly good job predicting the proportion
of households where neither husband nor wife work, although it tends to under
predict the probability of not working for both household members. Additionally,
it does a good job predicting overall average hours of work, although it predicted
slightly lower than actual hours among workers only.

The estimates in Table 2 are used to calculate the marginal utilities of leisure
and income, as well as the labor supply elasticities along both the intensive (hours)
margin and the extensive (labor force participation) margin.® These are reported in
Table 4 and graphically interpolated across income centiles in Figures 1 and 2.’

8From maximum likelihood parameter estimates, the probability of working (LFP), Pr[work = 1],
for each non-working family member is constructed. The elasticity of LFP for person i is then

_OPrlwork =11 X,

constructed as: €;zp; = l

ox, Pr[work =1]°
wage, or non-labor income. Uncompensated own and cross wage elasticities are reported in the table;
compensated elasticities are derived by subtracting the income elasticity (see Killingsworth, 1983, pp.
106-7).

°In order to better illustrate the differences in elasticities across the income distribution, we divide
families into centiles, q1-q100. We then create rolling samples of 25 centiles each, starting with families
in q1-q25, then q2-q26, etc., ending with q76—-q100. This results in 76 samples for which estimates of
elasticities are produced. This methodology is used to produce Figures 1-4.

where x, is person i’s wage, his/her spouse’s
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(a) Husband elasticities if wife is working (b) Husband elasticities if wife is not working

044 041
034 0.3+
024 0.2
0.1 “ 0.1
0
_OﬂL
0.2
0.3
-0.44
0.5
-0.6- -0.64

——Own wage Elasticity

Income elasticity

= = =Cross wage elasticity

= Own wage Elasticity

«« Income elasticity

(c) Wife elasticities if husband is working (d) Wife elasticities if husband is not working

24 24
1.54 1.54
14 14
0.5 0.5
h /
ot
)
q1»q!§ """" q26-950 q51-q75 q76-q100 q26-950 q51-q75 q76-q100
-0.54 S Pl - .
.~ - -
\ -,
B P . -
14 -14
-1.54 = = = Cross wage elasticity -1.5-

= Own wage Elasticity

Income elasticity

——Own wage elasticity e Income elasticity

Figure 1. Inter-Quartile Estimates of Husband and Wife Wage Elasticities

Notes: Generated using parameter estimates found in Table 2; see Table 3 and footnote 8.
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Figure 2. Inter-Quartile Estimates of Labor Force Participation Elasticities

Notes: Generated using parameter estimates found in Table 2; see Table 3 and footnote 8.

© 2012 Federal Reserve Bank of Atlanta

Review of Income and Wealth © International Association for Research in Income and Wealth 2012

247



Review of Income and Wealth, Series 58, Number 2, June 2012

Generally, there is significant variation in both husband and wife labor supply
elasticities across family income quartiles. The implication is that estimating an
average response masks important variation in labor supply responses, thus
masking variation in assessment of welfare impact.

The largest own wage elasticities across both margins, for both husbands and
wives, can be found among the low income households (around the first quartile)
while the highest cross wage elasticities can be observed for middle income house-
holds. Recall that ignoring budget constraint segment choice is expected to bias
labor supply elasticities in a negative direction (Keane, 2010). While this could
explain the estimation of negative own wage hours elasticities for husbands across
the middle quartiles, these are not inconsistent with estimates reported by Kaiser
et al. (1992) for Germany; and Ransom (1987), MaCurdy et al. (1990), and
Pencavel (2002) using U.S. data. Note that the labor supply of high income men is
less responsive to wage changes than labor supply of low income men. This is
consistent with estimates presented for married men by education in Meghir and
Phillips (2008)—more educated men are less responsive than less educated men;
and for affluent men by Moffitt and Wilhelm (2000)—they find labor supply
response is lower among affluent men relative to less affluent men.

Among all families, wives’ own wages elasticities, across both margins, are
much higher than husbands’ elasticities, indicating that wives’ labor supply is more
responsive to changes in their own wages. These estimates for wives’ own labor
supply elasticities are mostly within the range reported in the literature using U.S.
data.'

Across income quartiles, wives” hours and labor force participation decisions
are more responsive to changes in their husbands’ wages than husbands’ hours are
to changes in their wives’ wages. In addition, except for households in the lowest
income distribution, husbands’ hours are more responsive to changes in their
wives’ wages than to changes in their own wage. Similarly, wives’ hours are
generally more responsive to changes in their husbands’ wages than to changes in
their own wages. The opposite is true, however, for labor force participation.

The estimated negative cross-wage elasticities along both margins (for both
husbands and wives), except among those in the lowest quartile, indicate that
husbands and wives view their leisure time as substitutes; this is consistent with
cross-elasticities estimated in Heim (2009) and Ransom (1987). Both husbands and
wives present the expected low and negative income elasticity, although wives are
slightly more responsive to changes in non-labor income than their husbands. In
general, labor supply elasticities estimated along the extensive margin are larger
than those estimated by Heim (2009), but are similar to those estimated by
Pencavel (1998).!!

On average, we estimate that husbands increased their labor supply between
1.38 and 7.38 hours per week in response to the 2001 U.S. tax reform, and wives
also increased their labor supply—between 1.77 and 4.84 hours per week. Family

"For example, the range of estimates found in Cogan (1981), Hausman (1981), Triest (1990),
Ransom (1987), Hotchkiss et al. (1997), and Blau and Kahn (2005) is 0.12 to 0.97. Also see Killing-
sworth (1983, p. 107).

"Heim (2009) reports own-wage extensive margin labor supply elasticities for married women
between 0.07 and 0.18. Pencavel (1998) reports extensive margin elasticities in the range of 0.77 to 1.83.
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members from the lowest quartile of families increased their labor supply the most,
while the smallest increase in hours came from husbands in the highest quartile and
wives in the middle quartiles.

The differences in estimated labor supply response across income quartiles,
for both men and women, and for both intensive and extensive margin estimates,
indicate that behavior does differ across family characteristics. The implication is
that any analysis of tax (or other) policy on the welfare of families should take into
account how families will respond differently to incentives and constraints. The
lower marginal utilities of leisure and income among the highest income families
will further exacerbate the difference in behavior in the evaluation of differences in
the welfare effect. The lower additional utility that the highest quartile families
receive from additional units of leisure is consistent with a preference structure that
would lead to family members working longer hours. In addition, given a higher
level of income to start with, an additional dollar of income does not yield as much
utility to high income families.

The purpose of the estimation exercise is to obtain wage and non-labor
income labor supply elasticities with which to perform the simulation and calculate
the impact on family welfare of a specific tax reform. The simulated impacts on
family welfare of the 2001 U.S. tax reform are reported at the bottom of Table 4.
In spite of the apparent much larger welfare gains (dV) among the second and
third quartile families, these families’ marginal utilities of income are also higher,
making the dollar-equivalent value of the utility gain less than what is experienced
by families in the first and fourth quartiles.”> The next section is devoted to
exploring alternative ways to compare the welfare gains across income quartiles
and discusses policy implications of such comparisons.

7. ASSESSING FAMILY WELFARE GAINS AND PoLICY IMPLICATIONS
7.1. Welfare Gains by Family Income Quartile

Figure 3 (panel (a)) plots the pre-tax annual income (the dashed line) along
with the dollar equivalent welfare gain accruing to families across income quar-
tiles; welfare gains are calculated separately for each family based on their char-
acteristics. All families experienced welfare gains from the 2001 U.S. tax reform,
however households in the lower and higher income brackets seem to have ben-
efited the most, in terms of dollar equivalent gains. This could be reflecting the
larger declines in marginal tax rates among the lowest and highest income families;
recall that the 2001 U.S. tax reform reduced the marginal tax rate for those in the
lowest tax bracket by 5 percentage points and reduced the marginal tax bracket for
those in the highest tax bracket by 4.6 percentage points, whereas the marginal tax
rates for those in the middle three tax brackets were reduced by only 3 percentage
points. In addition, welfare gains among the lowest income families (who are likely

’The average dollar equivalent welfare gains of the highest quartile and the first and second
quartiles are significantly different (based on the reported 95% confidence intervals in Table 4) from the
average dollar equivalent welfare gain experienced by families in the third quartile.
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Figure 3. Dollar Equivalent Welfare Gain and Pre-Tax Annual Income, Inter-Quartile Comparison

Notes: Generated using parameter estimates found in Table 2; see note in Table 3 and footnote
8 for details.

to have more children) were likely boosted by the generous tax credits included for
children. The direct impact of children on family welfare gain is evaluated in the
next section.

The 2001 U.S. tax reform has drawn a fair amount of criticism for the
perceived greater gains going to high income families (see, e.g., Kamin and
Shapiro, 2004). Tax reform proponents counter that this outcome is perfectly
appropriate given that the higher income families pay a higher proportion of the
total tax bill (Bartlett, 2005). In reality, as shown in Figure 3 (panel (a)), although
the highest income families did accrue the highest dollar equivalent welfare gain,
the lowest income families also experienced a welfare gain that exceeded that of
middle-income families.

Panel (b) of Figure 3 is a scaled version of the dollar equivalent welfare gains
depicted in panel (a). It plots the share of the total welfare gain accruing to families
as a group in each income centile. This is constructed by dividing the proportion
of the total welfare gain accruing to each centile by its population share."® A value
less than one means that the families in the centile are receiving less than their
population share of the additional welfare gain; a value greater than one means the
families in the centile are getting more than their population share. The figure
indicates that the highest income families and those in the bottom quartile received
more than their population shares of the total welfare gain from the 2001 tax
reform, whereas families at the median and third quartile received less than their
population shares.

However, an alternative perspective erases the perspective of dramatic gains
among the highest income families. Figure 4 plots the dollar equivalent welfare
gain across centiles as a percentage of pre-reform, pre-tax annual family income.

5The group’s share of the welfare gain relative to its population share is calculated as:
NV, Ny P
SNAV, LN, SNV,
welfare gain of the representative family in education group 7. This transformation shows that the
group’s share relative to its population share (plotted in Figure 3, panel (b)) is merely a scaled version
of the welfare gain plotted in Figure 3, panel (a) (dV)).

, where N; is the number of families in education group i, and dV, is the
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Figure 4. Dollar Equivalent Welfare Gain as a Share of Pre-Tax Annual Income

Notes: Generated using parameter estimates found in Table 2; see note in Table 3 and footnote
8 for details.

In relative terms, the welfare gains decline sharply as families move up the income
distribution, with the welfare gains among the highest income families representing
only 5 percent of their pre-reform income. The welfare gains among the lowest
income families were roughly 20 percent of their pre-reform income. This illus-
trates the point made by Bourguignon (2011) who argues that an assessment of the
total social welfare impact of a tax reform should take into account individuals’
pre-tax reform status.

Considering these results, the 2001 U.S. tax reform can be considered to have
had a disproportionate impact across income groups, with the largest benefits
accruing to the lowest and highest income groups. In relative (to family pre-tax
income) terms, however, families in the lowest end of the distribution benefited the
most from the tax reform. The implication of these results is that a repeal of the
2001 U.S. tax reform, as was being considered by the U.S. Congress late in 2010,
would have at least two predictable effects: (1) all families” welfare would decline;
(2) high income families’ welfare would decline the most; and (3) low income
families could experience a loss in welfare similar to that of high income families.
The potential repeal of the U.S. tax reform was averted in late 2010, but for only
two years, when it is again set to expire.

7.2. Welfare Gain and Number of Children

One of the most popular features of the 2001 U.S. tax reform was the expan-
sion of the child tax credit. The per-child credit was scheduled to increase gradually
from $500 to $1000 by the year 2010. The Jobs and Growth Tax Relief Reconcili-
ation Act of 2003 advanced families the $1000 credit per child for 2003 and 2004,
and then was supposed to revert back to the original phase-in. Then, the Working
Families Tax Relief Act of 2004 extended the $1000 credit per child for each year
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Figure 5. Dollar Equivalent Welfare Gain and Pre-Tax Annual Income, Families Grouped by
Number of Children

Notes: Generated using parameter estimates found in Appendix B; see note in table for
details.

until 2010. This is an additional fixed dollar amount accruing to families with
children. However, the credit is limited for families with income over certain
thresholds. The analysis of welfare gains by income quartiles suggests that the
child tax credit boosted the welfare gains of lower-income families, who have more
children on average (among families with children) and who benefit fully from the
credit (incomes below the cut-off level).!* This section evaluates welfare gains of
the 2001 U.S. tax reform across families with different numbers of children.

The same methodology to estimate welfare gains across income quartiles was
used to obtain parameter estimates for family groups differentiated by the number
of children: no children, one child, two children, and three or more children. All of
the estimation results and sample means are found in Appendix B. As one might
expect, families with no children are older, relatively more educated, and have
higher income levels. Husbands in childless families work less and wives in child-
less families work more, on average, than families with children. In the families
with three or more children, wives work the least number of hours on average, and
husbands work about the same.

Figure 5 presents a welfare gain assessment analogous to the assessment by
income quartile presented in Figure 3, panel (a). In Figure 5, families are grouped
by the number of children, and the dollar equivalent welfare gain is presented
along with the average pre-tax family income by family type. Figure 5 illustrates
how generous the child tax credit is, yielding an average welfare gain three times
greater for families with three or more children, relative to families with no
children. And because families with more children are more likely to come from
the lower end of the income distribution, welfare gain as a share of pre-tax family

!4The Child and Dependent Care Tax Credit was also increased over this time period, but since the
CPS does not report child care expenditures, the specific impact of that provision cannot be incorpo-
rated into the present analysis. Since this tax credit is underutilized by low-income families (Forry and
Anderson, 2006), its omission is expected to mostly influence the welfare estimates among higher
income families.
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income (Figure 6) monotonically increases with the number of children. Families
with three or more children experienced a welfare gain representing roughly 17
percent of their pre-tax family income, compared with only a 5 percent relative
gain by families with no children. Figure 6 also shows that families with at least
one child all experienced welfare gains exceeding their population share, whereas
families with no children received less than their population share of the total
welfare gain.

The implication of this analysis by family size is that a complete repeal of the
2001 U.S. tax reform would lower family welfare the most among families with
more children. However, it is not clear how the child tax credits would be affected
by repeal, or whether they would be phased out among higher income families
only. If this is the case, then welfare gains among the largest families would most
likely have not been affected by the reversion that was proposed in 2010.

7.3. Caveats

The purpose of this paper is to illustrate how to take the assessment of the
welfare impact of a change in tax policy down to the micro level of the family, that
the welfare impact can be much more heterogeneous than suggested by mere
assessment at the mean, and that the assessment of welfare impact can look quite
different than the impact on net income alone. Because all estimations are subject
to error and the product of many assumptions (all of which were discussed earlier),
the actual absolute values of welfare (or dollar equivalent welfare) are to be
digested with caution. However, the use of simulation methods, which hold every-
thing about the family constant except the tax code parameters and their induced
behavioral changes, should nonetheless produce accurate conclusions and relative
comparisons for the questions posed.

Be that as it may, there are other potential behavioral implications of tax
reform that are not considered here. For example, Kniesner and Ziliak (2002)
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estimate the welfare cost of the U.S. Economic Recovery Act of 1981 and the U.S.
Tax Reform Act of 1986 as measured by their impact on consumption stability.
They estimate that these two tax reforms enhanced consumption stability among
low-income households, but generated substantial welfare costs for most middle-
and upper-income families as a result of a reduction in their consumption stability
by 50 percent. The implication for the welfare change estimates presented in this
paper is that the estimates for low-income families are likely lower and those for
higher income families higher than would result if the model accounted for risk-
aversion and changes in consumption stability.

8. CONCLUDING REMARKS

There are multiple ways to assess the welfare impact of a change in tax policy.
The impact of tax reform is often evaluated in terms of efficiency, or excess burden
(see, e.g., Eissa et al., 2008; Fehr and Jess, 2007). The analysis in this paper defines
welfare as family utility and offers an assessment of how family utility is affected
by a specific tax reform—the 2001 U.S. tax reform. By estimating the parameters
of the family’s utility function, the impact of the tax code changes on labor supply
can be estimated and the overall impact on family welfare can be calculated in
terms of dollar equivalent utility. The analysis is a microsimulation in which the
tax code is not specified structurally. Rather, family welfare is evaluated under two
different tax code structures, holding everything about that family constant, except
the tax code (and resulting labor supply change in response to changes in the tax
code). This is accomplished through the use of a publicly available tax calculator
for the U.S., developed by the National Bureau of Economic Analysis called
TAXSIM.

Separate utility function parameters are estimated for families across income
quartiles and also across families grouped by the number of children in the family.
The results reinforce the importance already identified in the tax literature of
accounting for taxpayer heterogeneity when evaluating the impact of tax policy
(e.g., Blundell et al., 2007). For all families combined, the overall dollar equivalent
welfare gain from the 2001 U.S. tax reform was roughly $3,400. Within quartile,
the gain ranged from roughly $2,000 in the third quartile to roughly $2,700 and
$4,200 for the lowest and top quartiles, respectively. As a share of pre-tax income,
the lowest quartile families exhibited the greatest gains in family welfare; merely
having the highest income did not necessarily mean that a family would reap the
greatest gain from the 2001 tax reform.

There was also a great deal of variation across families with different numbers
of children. Generous child tax credits were an important part of the 2001 U.S. tax
reform, and this showed up with families with three or more children experiencing
dollar equivalent welfare gains that were three times larger than the gains to
families with no children.

The bottom line is that tax reform directly affects the well-being and welfare
of individuals and families. Furthermore, the impact varies across individual and
family characteristics. This paper illustrates a straightforward microsimulation
strategy for quantifying those effects at the level where they are acutely felt.
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