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I. Introduction

The choice‘of a unit of taxation is a fundamental one in any tax
system. In mqst cases, this boils down to the question of whether
the tax schedule will be applied to the income of the individual, or
of the family.. Since the personal income tax was introduced into the
United States in 1913, the selection of the taxable unit has been a source
of controversy.1 The choice has fluctuated over time, and.even now there
is no strong societal consensus.

Currently, single ahd married people face different tax schedules,

with the tax liability of married individuals being based upon the couple's

joint income.2 Consequently, tax burdens change with marital status, although
one cannot predict a priori whether tax liabilities will increase or decrease
when an iﬁdividual marries. The answer depends in part upon the closeness of the
incomes of the spouses. The. general téndenéy is that the closer the incomes,
the more likely that tax liabilities will increase [Munnell, 1978].

This state of affairs has been criticized for a number of reasons.
Some observers, noting that the tax system often provides financial disincen-
tives for marfiage, have argued that the current regime encourages immorality.
(See Rich [1979], Washington Post [1979]). Economists have tended to focus
on possible inefficiencies induced when tax liability is based upon family
income ("joint filing"). As Boskin and Sheshinski [1979] note, since the

labor supply elasticities of husbands and wives differ, economic efficiency

-y

1

The pros and cons of various choices are discussed by Rosen [1977], Brazer
[1978] and Munnell [1978].

2 .
The family was 'established as the principle unit of taxation in 1948. The
system of separate schedules for singles and marrieds was introduced 1969.



would be enhanced if their earned incomes were taxed at different rates.
Yet under a system’of joint filing, spouses face the same marginal tax
rate on the last dollar. A closely related criticism is that the current
tax regime tends to discourage married women from entering the marketplace.
This is because under joint filing, the wife's marginal tax rate is a
function of the husband's earnings.

In light of these and other criticisms, a number of suggestions
have been made to reform the tax treatment of the family. None of
these prqposals has been accompanied by careful estimates of their
effects on the income distribution, revenue collections and labor supply.
The purpose of the>present paper is to provide this information.

The vehicle for our analysis is the TAXSIM file of the National Bureau
of Economic Research.4 TAXSIM contains virtually all the information from

a sample of 2339 tax returns~fi1ed in_1974.5 (The returns, however, are

6 X
"aged" so that all magnitudes reported are in 1979 levels .) The file

includes information on the taxable earnings of both spouses, interest,
dividends, capital gains, rents, etc. Our basic plan is to simulate

the effects of alternétive tax regimes by computing for each the associated
tax liabilities. In this way, one can determine the gainers and losé%é*—

as the tax system is modified.

This argument implicity assumes that a husband's labor supply is not
sensitive to tax rate changes generated by his wife's earnings.

TAXSIM is described in detail in Feldstein and Frisch [1977].
The sample includes one return in 80 for returns showing no wife's labor
income, and one return in 20 with positive wife's labor income.

In order to bring all figures to 1979 levels  we increase all dollar
amounts by the proportional change in taxable income from 1974 to 1979,
and increase the number of returns accordinj; to the growth of population.



An important cdmplication arises because much economic behavior
depends upon the tax system, so that pre-tax values of (say) earnings
may be a function of the tax regime. More specifically, a number of
eéonometric studies héve indicated that although husbands' hours of
work are independent of the tax system, the labor force behavior of
married women is quite responsive to the net wage (see, e.g., Rosen
[l9ﬁ6] or Hall [1973]).'7Thus, ignoring the labor supply response of
married women is likely to lead to biased estimates of the effects of
tax reform proposals. Our simulations explicitly incorporate endogenous
work decisions for wives.

Unfortﬁnately, even a rather complete set of variables relating to
a household's tax situation does not include all of the information needed
to predict the effects of taxes on‘labq; supply. For éxample, standard
theoretical considerations suggest that an important determinant of 1é§or
supply is the wage rate, but since it is not entered on the tax return,
the wage is absent from TAXSIM; Section II of this paper consists of a

. careful discussion of the statistical issues Surrounding the problem of

imputing such missing-data. - 'The reader:who lacks intereét'in’this methodological
question may wish to skip directly'to section I1I, which explains the behavioral
assumptions 5ui1t into the simulations. Section IV contains the resultsf
Tﬁe alternaFive tax regimes considered run the gamut from eliminating joint
filing altoéether, to retaining joint filing, but granting gax subsidies to
secondary workers. A concluding section includes some caveats and suggestions

for future research.

The evidence is reviewed more carefully in Section III below.



II. Methodological Issues

A behavioral simulation-irequires data on individuals' tax situations
and on their economic and demographic characteristics. The tax information
ié required to make careful predictions of the revenue implications of
alternative tax regimes. The economic and demographic information is needed
to estimate the impact of tax changes upon economic behavior.

The fundamental methodological problems of this study are consequences
of tﬁe fact that no publically available data set has all this.information.
The data sources typically used by economists to eétimate behavioral equatiops
have virtually no federal income tak data. (See, for example, Institute for
Social Research [1974].) On the other hand, data sets that are rich in tax
information teﬁd to tell us little else about members of £he sample. For
example, because individuals do not report wage ¥ates and hours of wqu on
their federal income tax returns, TAXSIM has no information on these crucial
magnitudes. Clearly, then; one must bring together information from (at least)
two different data»séurces in 6rder to perform tax simulations with endogénous
labor supply responses. ’ |

A popular technique for combining information is stétistical matching.8
The first step in this procedufe is td isolate a set of variables that is
common to both data sets. Then a search is madé to determine which observa-
tions of each data set are "close" on the Easis of these Variables-.9 The
close observations are pooled in order to form a "synthetic"iobservation,

Which is then treated as if it were generated by.a single behavioral unit.

It has been used, for example, to create the Brookings MERGE file. See
Pechman and Okner [1974]

Criteria for doing the matching are discussed by Kadane [1978] and Barr
and Turner [1978].



In addition to suffering from statistical problems,lo thg matching
procedure is enormbusly expen;ive in terms of computer time for data
sets of even moderate size., In this section we develop an impupation
procedure that we think dominates matching on both statistical and cost
grounds. We begin by discussing the general problem of predicting tax
revenue collections in a simulation model with endogenous -behavior. This
turns out to provide a useful frahework for generating a rigorous data
imputation technique, whicﬁ is done in the second part of this section.

In the third part, the procedure is applied to the problem of estimating

missing wage data.

A. Predicting Tax Revenues

Let y be a vector of variables endogenous to the tax system. .
Included are items such as taxable incéme, which depends directly upon
provisions of the tax code, as well as variables like p;e-tax earnings,
which depend upon the.tax system only to the extent tﬁat the latter influences
eéonomic behavior. Let x be a vector of exogenous variables such as age.
If the tax code at a given time is represented by the parameter B , then
we éan think of the tax system as a function t(x,y,B) which determines
the amount of taxes owed by an individual given both the relevént exogenous
and endogenous variables. Our problem is to determine how,;gvenues change
when there is a change from the current tax regime, denoted"B' , to some

new. tax regime, BR".

10 These are explained by Sims [1978].



Call the joint distribution of the exogenous and eﬁdogenous variables
in the population ’f(x,y B') . Then total tax revenue under the current
regime B' is

(2.1) T(B') = NJ J t(x,y,B') £(x,y|B")dydx ,
X'y .

where N is the total number of tax paying units.
The analytic integration implied by (2.1) cannot in practice be
perforﬁed. An obvious alternative to (2.1) is its discrete analogue,
N I
(2.2) T(B') = Niilt(xi'yi’B')Pi ’
where Y, and x, (i=1,...,I) are I sample observatigns from the
universe of N tax-paying units, and Pi is the sample weight of the
ith observatibn. (In the abéehce of deliberate stratification , Piw= 1/N
for all i ,) |
Under tax regime B" tax revenues are

(2.3) T(B") = Nf j t(x,y,B") £ (x,y|B")dydx .
x’y

Unfortunately, even knowledge of f(x,y B') does not in general give us
f(x,y B"), the joint distribution of x and y under the new regime. Only
with the restrictive assumption that y is inelastié¢ with respect to the

change in tax regimes can we estimate new tax revenues as

H

(2.4) T(B") = N 2 t(x,y,B")P, .
: - Ti=1 *

For changes in taxvregimes of the sort being analyzed in this paper, the

exogeneity assumption is untenable.



In order to predict taxes under B", the first step is to specify a

é

behavioral relationship that gives y as some function of x , the tax

code, and an error term independent of x :

L} L 1 ]
(2.5a) yi y(xi,B ) + ug

" " "
(2.5b) vy y(xi,B ) + ui R

where ui is the random error for the ith individual under regime

B' , and u; is defined analogously. (The errors have means of zero.)

Note that independence between - ui and u; is not assumed; indeed,

one expects that typically they will conceal a substantial individual

"fixed effect" and hencevbe correlated.

If we substitute equation (2.5b) into (2.3) we find

(2.6) T(B") = JJ
. ) X

[ J t(x,y(x,B") + u;,.B")¢(u;)du%]f(x,y B')dydx
Yy |

ull
i - . .

where ¢(u;) is the density of u; . The discrete analogue to (2.6}
is

- I '
(2.7} T(B") = Nigl[ J t(xi,y(xi,B“) + ui,B")¢(u“)dui]Pi .
u
i

If the distribution ofi u; is known,ll then (2.7) consists entirely
of observables. It turns out, however, that both defining ¢(u;) and

integrating over u; can be avoided by taking advantage of a simple

11 . ! : .
For example, wu'! might be the normal error from a regression, whose

mean and variance are computed along with the regression coefficients.



trick. Define

(2.8) v} =y(x;,B") + (yl-y(x;,B")) .

N
In words, yz is the expected value of y' under the B" regime plus

the error term associated with regime B' ., If, as might reasonably be
)

expected, ui and u; are highly correlated, then y; should be a

better estimator of y; than y(xi,B?) , because the latter ignores

A
the error in the behaviorial eqguation. More precisely, y; and ,y;

have identical distributions under the assumption that ui is drawn from
the same distribution as u; , a fairly mild condition. These considerations
suggest the following estimator:

- I N
" - " . .
(2.9) T (B") = N'Z t(xi,yi)Pi ,
i=1
- N
which can also be written (using the definition of y; ) as

~ I .
(2.10) | T(B") Nizlt(xi,y(xi,B") + ui,B")Pi .

A ~

Since y; and y; have the same distribution , T(B"? is an unbiaéed
estimator of tax revenues.

It is useful to compare (2.10) with (2.6). 1In effect; the integral
over u; of (2.6) has been replaced in (2.16) by a sample mean from an
identical distribution. (Oprourse, the sample mean is calculated with

one observation, but it is nevertheless an unbiased estimator, and hence

performs the same function as would a mean calculated over several observations.)

~ A v
T(B"] should be contrasted with an estimator which uses only the
predicted value of y; for each observation,



I
A
(2.11) T(B") =N I (x,,y(x,,B"),B"). .
. i i i
i=1
f\‘ ~
One expects that T(B") will be less satisfactory than T(B") because
in general the distribution of the expectation of a random variable
differs from the distribution of the variable itself.

To summarize: We have developed carefully a method for estimating
tax revenues under alternative tax regimes, Similar procedures have
been used before (see, e.g., Feldstein and Taylor [1976]), but with a
more intuitive statistical justification. Of course, the discussion so
far has ignored the possibility that some variables in the x or vy
vectors may be missing from the TAXSIM file. The theory we have developed

in this section, however, turns out to provide a useful framework for

thinking about data imputation problems.

B. Imputing Baseline Data: Theory

Most plausible theories of labor supply suggest that it is necessary
to know something about individuals' wage rates and hours of work in ordei
to predict how alternative tax regimes affect revenues. But federal tax
returns include only the product of hours and the wage rate, that ié, earnings.
In this section we show how external information concerning the joint distribu-
tioh of earnings and hours can be used in conjunction with tax return data -
in order to impute the missing variables.

For expositional purposes, we specialize the model deQeloped in section
II.A. above. Let the vector y of endogepouSYQariables have two elements,
e .(earnings) and m (total taxable income)-12 Let the vector x of exogenous
variables consist of one elemenﬁ w , .the pre-tax wage rate. - The tax calculator

is then t(e,m,w,B) .

2 We ignore for the moment that fact that the household may haye more than one
earner.
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Althoggh TAXSIM has e and vm s it does not have w .‘ A number
of data sets have'information.on e and w , but not m . Because
there is no data set which includes e, M, and w, f(e,y,wlB')
cannot be inferred straightforwardly. But if we are willing to make
some additional assumptions, f(*) is estimable.

The key assumption is that m -and w , conditional on e and
B; are independent. This seems quite reasonable in tﬁat once we know
earnings, knowledge of the wage probably contributes little to predicting
taxable income. Of course, the independence assumption is not necessarily
true. It might be the case,. for example, that high non-labor incomes are

associated with high reservation wages, ceteris paribus. This would generate

conditional dependence of m and w ‘even given e . 1In this context, it

should also be noted that in actual application there are several variables

common to both data sets., Increasing the number of variables upon which
independence is conditioned makes the assumption even more reasonable.
Re-writing equation (2.2) for our special case, we have
(2.12) T(B') = NJ f J t(e,m,w,B')f(e,m,w|B') dedmdw.
' w'm’e

Taking advantage of the usual identities concerning the distributions of

independent variables,13 (2.12) can be re-written as
Jf('lB)dm
(2.13) T(B') = Nf J J t(e,m,w,B)J f(+|B)a ~dedmdw .
wime w o | £(+|B)dwdm
m’w

13 '
~ See, for example, DeGroot [1975, p. 119]
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Now, Jf('lB)dw is the distribution of earnings and income, and is

w

B)dm is the distribution of

estimable from the TAXSIM file. Jf('
m

wages and earnings, and may be estimated from any data set with informa-

tion on both w and e . Finally, J J f(*|B)dwdm is the distribution

m w

of earnings and may be estimated from either or both files, Therefore,
T(B]l is identified by the existing unmatched files.

There still remains, of.courge, the problem of estimating the relevant
distribution functions. As noted above, it is impractical to find closed

form éxpressions for f(*|B) and its marginal distributions. Sims [1978]

has suggested that e, m, and w space be partitioned into a large number
of cells, and that the marginal cell counts be used as estimates of the thfee._
"integrals over f('lB) . However, gi;en that in our problem we are dealing
with a number of continuous variables, this approach does not seem operational.
We therefore propose the following alternative. Let (ei,mi; i=l;.,.,I)

be a set of I observations from TAXSIM. Then the discrete probability

analogue to equation (2.13) is

Jf(' |B*)dm
) ~ I n : :
1y = :
(2.16) T(B') .§~ .Jt(ei,mi,w,B‘)———————————dw P,
R J £(+ |B*)awdn
, o )

where the term enclosed in brackets is. the expected value of taxes owed
by -the ith taxpayer given the joint distribution of wage rates with the

other variables.
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(Note that Pi plays the role that Jf(' B')aw had in (2.13).)

e

The ratio m

¢ w

B')dm

J' J £(* |B") dmaw

mw
that appears in (2.16) is just the distribution of wage rates condi-
tiéned oﬁ earnings and B' . As noted above, it can be estimated
froﬁ a number of available data sets. It appears, then, that the
only stumbling block to evaluating (2.16) is integrating over w .
A Monte-Carlo approach.seems promising here.14 Essentially, this
procedure involves the replacement of the integral over w with a
sample mean.

We proceed more formally by defining

Jf(- [Bt)dm
o By
q; (w) = t(ei,mi,w,B')———dy W .
J J £(*|B')dwdnm
m w
Then (2.16) can be re-written
' ~ 1
(2.17) T(B') = NJ z qi(Wldw
i=1

For any density function gw) , (2.17) is

A I.qi'LW)
(2.18) T@®') = N| I gw)dw .
). glw)
i=1
w
‘Observe that if w is distributed as g(w) , then (2.18) is the expected
I q,(w)
value of X 0 -
i=1 9¢

14 For a general discussion of Monte-Carlo techniques see Shreider [1966].
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Suppose that we have available a device for producing random
‘ : ~ S
numbers with distribution g(w) . ILet wij by the jth such random
number generated for the ith individual, Then the basic Monte-Carlo

strategy suggests replacing integral (2.18) with

J ..
(2.19) T(B')=—§-Z S

where J is the number of random drawings.
Suppose now that we let g(w) be the conditional distribution

of wages given earnings. Then (2.19) becomes

Jf(' B')dmdw
- N J I A '
(2.20) T(B') = K3 X L tle,,m, ,w..,B") P, s
(21 4=p 1 37743 i
TR P

mw
When the definition of g(°¢) is substituted into (2.20), it collapses

to

"~

‘ ~ N A
t 1y = 2
(2.20%0 2B =5I L. o ow.BUP. .
= 1 1 lj . 1

To appreciate the meaning of (2.20') it is useful to contrast it with

the alternative expression

I ~
(2.21) s(B') = Nizlg(ei’mi'E(wilei'minpi ,

~

where E(wilei,mi)) is the conditional expectation of wi . ‘To
A
- ~
compute T(B') we must take the average of J values drawn from the

conditional distribution of w , while for S(B'), w is imputed using
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simply the~conditioﬁal mean. To the extent t(-) is nonlinear,
S(B') vyields biased estimates.

The only remaining question is how to choose J , the number of
random drawings from the distribution. A rigorous examination of
this question would require optimally trading off the (substantial) computational
costs of increasing J against the efficiency gains from doing so. Such
an exercise is beyond the scope of this paper. We settle upon J=1 as an
inexpensive solution thaf has all the desirable statistical properties of
(2.20").

We have come by a rather indirect route, then, to a rigorous yet
straightforward.solution to the problem 6f imputing wage rates to the TAXSIM
“file. Using a separate data file, estiﬁate a regression of the form
w = g(2) + € , where 2 is a vector of variables in common between TAXSIM
and the data set, and ¢ is a random error. Then for the ith obsexrvation
in TAXSIM, impute the wage as vg(zi) + € s where ei is a random drawing

from the distribution of ¢ .

C. Imputing Baseline Data: Application to the Wife's Wage

We now apply our statistical theory to the problem of imputing wives'
wages.15 The first task is to select a suitable data set that includes the
wage rate. The University of Michigan Panel survey of Income Dynamics (PSID)

"was chosen because it was the only data set we could locate which included

both wage rate and annual income data for a sample from the general population.

15
Husbands' wages are not required for reasons given in Section III below.
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The much larger Current Population Survey‘[U.S. Department of Labor]
asks for income in March and the wage rate in May; while these could
in principle be matched, we did not attempt to do so. The National
Longititudinal Survey [U.S. Department of Labor, 1970], covers only
specific age groups. The major disadvantage of the PSID is the absence
of any families with very large incomes. While these families are relatively
raré in the population, they are an important source of tax revenue. It
would have been useful to have a recent data set in which the rich are
oversampled, but none such exists.

The next step is to estimate with the PSID data a regression éf
the wife's wage on some function of those variables that are common to the
PSID and TAXSIM. The'set of common variables consists of: wife'sbearnings,
husband's earnings, a dummy to indicate‘whether or not ﬁhe wife is over 65,
~and the number of exemptions. A regression of the wife's wage rate on a set
of variables that includes her earnings may at first seem rather strange.
After all, since earnings is juét the product of wage rate and hours worked,
it is an endogenous variable. This observation, élthough correct, is quite
besidg the point. The statistical theory developed in the preceding section
dictates only that we describe the joint distribution of the wage rate and
the common variables, not that we estimate a valid structural equation.

After some experimentation, we selected a function second-order in both
husband's and wife's earnings. The results are presented in ;he first column
of Table II.1. A glance at the table inaicates that the standaid errors of

the earnings variables are somewhat large relative to the size of the coefficients.
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This is a consequenée of multicollinearity among the five.earnings variables, and
is not a cause for concern, because it does not render the predicfions biased.

The possibility remains that even given the common variables, other
factors influence sigﬁificantly the wife's wage. In order to see whether
or not tﬂis was the case, we augmented the list of regressors with the
foilowing variables from the PSID: wife's education, wife's labor market
experience, race, and wife's age.

‘As can be seen from the results in the second column of Table II.1,
except for years of education, none of the variables adds significantly to the
explanatory power of the equation. Will, then, the fact that education is
not available for the imputation process lead to an important bias in our
calculations? We think that any such bias will be minimal. Education is,
after all, not available in the tax model preciéely because it is not required
to calculate taxes. To the extent that education is correlated with some
variable in TAXSIM that is not in the PSID, there ﬁill be some bias, but it is
reasonable to éxpect such corrélations to be small.

There turned out to be a problem with the first regression of Table II.1
that lead us to reject it as a basis for our wage imputations -- the residuals
were not homoscedastic. It was therefore difficult to specify the distribution
of fhe.residuals, a step which is required in order to assign the random
component of the imputed wage. To remedy this difficulty we_estimatéd separate
regressions foi each of three earnings cateéories. These‘résults, which are

reported in Table II.2, provided a considerably more homogeneous set of residuals,
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Table II. 1

Wife's Wage Regressions*

(1) (2)

Constant 1.883 ~-.2926

(.1725) (.3415)
Wife's Earnings - .2007 .1840
(.03188) (.03174)
(Wife's Earnings)2 .01194 -3 .009699 -3
(2.295 x 10 7) (2.278 x 10 )
Husband's Earnings .03551 .02049
' (.01400) (.01399)
, . 2 -4 -5
(Husband's Earnings) 1.144 x lO__4 7.0706 x 10_4
(2.787 x 10 7) (2.7699 x 10 )
(Wife's Earnings)x 01.734 x 1o:§ .001016
(Husband's Earnings) (1.488 x 10 7) (.001478)
Wife over 65%* .1389 - -.1363
. (.3269) ’ (.3488)
Number of Children 7.843 x 1074 .02593
(.03203) (.03226)
. .1668
. .
Wife's Education (.02077)
- Black** ' , -.09957
(.1610)
Wife's Age . - .007086
(.004138)
Wife's Years of Labor .002968
Market Experience : (.003302)
S.E.E. 10.24 : 10.06
N v : ' 1808 1791

* Estimated from PSID,Earnings variables are measured in thousands
of dollars. Variables in parentheses are standard errors.

** Dichotomous variables.
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Constant

Wife's Earnings
(Wife's mmeH:Omvm
Husband's Earnings
(Husband's mmwbwbmmvw

(Wife's Earnings)x
(Husband's Earnings)

Wife over 65

Number of Children

Table II.2

Wife's Wage Regressions By mmH&Msom Class*

0 < e <2500 2500 < e < 7500
1.939 , 2.5599
(.3485) . - (.7340)
.8703 -.1721
(.4363) (.2937)
-.3306 .0502
(.1618) (.02883)
.001795 j . .07768
(.02599) (.03021)
~2.482 x HOHM .001348
(3.886 x 10 ) (3.7431 x 107)
.03098 ~.01612
(.01484) ~ (.005626)
~.1699 .8497
(.4563) (.4739)
~.02310 06594
(.05126) (.03865)
10.69 7.95
703 A 810

7500 < e

=:3.743
(1.695)

1.055
(.2542)

-.01547
(.01050)

.1943
(.06958)

-.001079
(.001529)

-.009877
(.006135)

-.5405
(1.2119)

-.1034
(.1073)

13.03

295

* See footnotes to Table II.1
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although not of an identifiable distribution. Therefore, the random
component of the wage imputat&on was found by making a random selection
from the set of estimated residuals. The imputed wage, then, is the sum
of this residual and the conditional expected mean estimated from the
appropriate equation from Table II.2.

Of course, for non-working wives this procedure could not be implemented
because of the absence of a wage variable to serve as a regressand. Instead,
a procedure was followed similar to that suggested by Hall [1973]. We
estimated for the sample of working wives a regression of the wage rate
on husband's income, number of dependents and an over 65 dummy variable,
and used the results to impute wages to the non-workers. As is well-kndwn,
this procedure does not correct for the possible effects of selectivity bias.
(See, e.g., Heckman [1979].) Given our paucity of explanatory variables, it
seemed to us pretentious t; éttempt this rather subtle correction. Moreover,
Hausman.[l980, pPp. 47,48] has pointed out that in cases like ours, the correction

usually makes no practical difference anyway.

III. Behavioral Assumptions

We now turn to the question of how, given our figures on wages rates and
hours of work, we can simulate the effects of various tax changes on work
effort and the distribution of family income. 1In effect, our task is to
specify the function vy(+) of equation (3.5) that relates héursvof work
to exogenous variables and the tax code. The framework used is the standard

microeconomic theory of the leisure-income Choice.16 The theory views the hours

16 . :
For a comprehensive discussion of the theory the reader is referred to
Heckman, et. al., [1979].
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of work decision as an outcome when the individual maximizes a utility
function subject to a budget ;onstraint. This suggests an obvious way
to organize our exposition: in part A of this Sectipn we discuss the
budget constraint generated by the personal income tax system, and in

part B we explain how preferences are modelled.

A. The Budget Constraint

Consider first the budget constraint faced by an untaxed individual
with a wage w and unearned income I. The constraint‘can be represented
graphically on a diagram with income plotted oﬁ the vertical axis, and
hours of leisure on the horizontal. In Figure III. 1, if the individual's
time endowment is OT hours, then the budget constraint is a straight line
MN with slope -w and verticalrintercept I(=TN) . Behind_the linear
budget constraint are the assumptions éhat the fixed . costs associated
with working are negligible, and that the_gross‘wage does not vary with
hours of work. These assumptions are common to most studies of labor supply.
Although the conSeéuenCes of relaxing them have been discussed,17 there is
no agreement on whether or not they are important empirically. In this study,
we retain the conventional assumption that the pre-tax budget constraint can
be represented as a straight‘line.

Assume now that the individual ié subjected to a proportional tax on

both earned and unearned income. Then the effective budget constraint facing

17 . .
Hausman [1980] analyzes a model with fixed costs of work, and Rosen [1976]
discusses a model in which full and part time workers receive different
hourly wages.
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the individual in figure III.1l is PQ, with the tax rate being NP/NT.

Note that even with such a si;ple tax éystem, one would have to know both

the uncompensated elasticity of hours with respect to the wage and the income
elasticity in order to predict the impact of.taxes upon hours of: work.

Of course, the U.S. tax system is progressive with respect to taxable
income, not proportional. As an individual's income bracket changes, she
generally faces a discrete increase in the‘marginal tax rate. This leads to a
kinked budget constraint like RSUVW in figure'III.2. Observe that if the
individual's optimum is along (say) segment US , then she behaves exactly
as if optimizing along a linear budget constraint with the same slope as US ,
but with intercept OR'. This fact, which has been observed by Hall [1973] and
others is extremely useful, because it allows us to characterize the individual's
opportunities as a series of straight lines. The distance OR' will be referred
‘to as "effective" non-labor income.‘

Included in the tax code are a complicated set of exemptions, deductions,
and credits. Conceptuélly, it is not difficult to include their effects in the
budget constraint -- all that is required is that we bé able to compute net in-
come at any qiyen number of hours of work. It should be noted, however, that some
tax provisions actually lead to non-convexities in the budget constraint. An
important consequence of non—convexitigs is that there may be several points at
which indifference curves are-tangent to the budget coﬁétraiht. In theory, then,
the utility function must be evaluated along each segment of the budget constraint
in order to find a global maximum. The specification of a complete utility func- -

tion -- not just a labor supply curve -- thus becomes a necessity.
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B. The Utility Function

In order to model preferénces we must select both a functional form
and specific numerical values for its parameters. One possibility is to
choose a reasonable functional form, and then estimate the parameters our-
selves. The most obvious problem with this épproach is that in the TAXSIM
model, there are simply not enough data to estimate a coﬁvincing labor supply
function. As we have already noted, many of the important demographic and
econoﬁic variables are absent.

Another option is for us to do the estimation using a more appropriate
data base, and then assign the parameter values to the members of the TAXSIM
sample. After considerable thought, this option was rejected. The evidence
indicates that the substantive results of labor supply studies are quite
sensitive to functional specification and econometric technique.l.8 It is
therefore unlikely that anyohe would Lave viewed our results as définitive;’

Ins;ead, we choose to cull from the literature 'consensus' estimates of the
wage and unearned income elasticities. Then, assuming some specific form for
the utility funcfion and taking advantage of duality theory, we work backwards
to find the implied utility function parameters. Instead of confining ourselves
to one set of parameters, we use several in order to determine the impact upon
our‘substantive results. We discuss first the functional form selected to

characterize preferences, and then explain how its parameter values are set.

18 )
See the excellent survey by Heckman, et. al., [1979].
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1. Functional Form

i

The standard static theory of labor supply behavior starts with a
faﬁily utility function which depends upon family income and the amounts
ofvleisure time consumed by each spouse. The labor supply of each spouse
depends upon the net wages of both spouses and effective unearned income.

Using several fairly reasonable assumptions, however, one can specify a

family utility function with only two arguments: wife's leisure,

and net family income. This simplification is permissible

if the husband's labor supply is perfectly inelastic.

In fact, many econom?tric studies of the labor supply behavior

of married men have tended to show that both’wage19 and income effects are

small in absolute value.20 We thérefore adopt the simpler model as a reasonable
first appro#imation to reali;y.

Now that we have decided upon thebarguments for the utility function, we
turn to the question of its functional form. 1In making:a selection, two criteria
are important: (i) It should be simple, both to limit computational costs and
to facilitate intuitive understanding of the results; énd (ii) It should be
broadly éonsisfent with econometric estimates of labor supply.

~ Recently, Hausman [1980] has éuggested that one way to satisfy these
criteria is to starf with a labor supply function that fits the data fairly
well, and then take advantageEOf duality theory to find the Gnderlying (indirect)

utility function. More specifically, Hausman observes that the linear labor

19. v .
This includes own and cost wage effects. For households in which the wife
is the primary earner, i.e., her earnings exceed the husbands, the wife's
labor supply is assumed to be perfectly inelastic.

20 .
See, for example, Heckman, et. al., {1979, pp. II. 28, II. 34).

Hausman [1980] also finds a small wage effect, but a fairly substantial
income effect. '
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supply function has Proved very useful in explaining labor supply behavior:

L

(3.1) H=aw + bA + s

where H is annual hours of work, w is the net wage, A 1is effective
income, and a , b, and s are parameters. Using Roy's Identity,
which relates various derivatives of the indirect utility function to H R

Hausman shows that the indirect utility function, v(w,a) , underlying

(3.1) is

(3.2) viw,d) = [Aa+ 3y -2 (S bvw |
b 2 b
b
Given the ranges over which a particular individual's w and A
will vary in our simulations, equations (3.1) and (3.2) seem to be adequate
approximations, and they are adopted. for use in this paper. We assign each
family a set of utility function parameters calculated so that current behavior
is perfectly predicted by eguation (3.1). Specifically, assume that the hours

elasticity with respect to the wage for the ith family is n? » and the

. . . \ A . .
unearned income elasticity is n; - Then ai ’ bi and si are the solutions

to the system:21

w
w 1
(3.3a) n; = Eai
1 -
w.
A 1
(3.3b) n; = bei

21

Clearly, this procedure cannot be implemented for non-workers. For these
individuals, the following ad hoc procedure is used: calculate the average H
w , and A for members of the individual's group who work between zero and

one hundred hours. Substitute these medns into system (3), and use the implied
values of a , b, and s for the non-workers.

1
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(3.3c) s, = H., - a,w, - b,A,
1 1 1 1 1 1

2

Up to this point we have discussed only the behavior of married
couples. There are, of course, a substantial number of hoﬁseholds headed
by men and women without a spouse present. Not a great deal is known about
the labor supply patterns of such people.22 We assume in our simulations
that the work behavior of these individuals is unaffected.by the income tax.
This assumption enables us tp focus upon problems in the tax treatment of
married couples. It also builds a conservative bias into our estimates of

the aggregate behavioral response to change in the economic environment.

2. Elasticity Estimates

In order to solve equations (3.3), estimates of wage and unearned income
elasticities for married women are required; The literature suggests fairly
high values for the wage elaéticity. ‘The studies reviewed by Heckman,
et. al, [1979] report values between 0.2 and 1.35 (pp. II.28, Iv.3) and
some investigators have proposéd even larger estimates fSee, e.g., Block [1973]
or Rosen [1976].) There isvvirtually no guidance with"respect'to how the wage
elaéticity varies with income level. Indeed, due to the thinness of all
statistical‘samples in very high income groups (i.e., family income greater
than $35,000 in 1974) essentially nothing is known about the labor supply
response of the women at the top end of the ihcome scéle.

. . . w .. .
Since we do not know with any confidence how ni varies with income,

22

Hausman [1980, p. 53] reports one study in which female heads of households
have a substantial labor supply response, and another in which it is nil.
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in a given,simulatioh we simply assign all wives the same value. One set
of simulations is performed with a value of 0.5, and another with 1.0 .
The results are contrasted to those which emerge when it is assumed that
there is no behavioral response whatsoever to the tax system.

Turning now to the setting of values for n? , we find that here also the
literature provides less than firm guidance. This is due in part to tﬁe
problems involved in measuring correctly family unearned income. (Difficulties
arise aue to under-reporting, estimating imputed income from durable goods, etc;)
In addition, ﬁnearned income is usually treated as an exogenous variable in
hours equations, although theoretical considerations suggest that in a life
cycle context, it is endogenous. Heckman and Killingsworth [1979] report that
most investigators have found values of n? between -.002 and ;.0.200. We use

a' value of -0.100 in our simulations.

IV.  Results

In this section we simulate the effects of four alﬁernative approaches
to the tax treatment of the family: (a) an exemption of 25% of the first $10,000
of secondary workers'earnings from taxation, (b) a taxhcredit of 10% on the first
$10,000 of secondary workers' earnings, (c) taxation of the husband and Qife as
single individuals, with the tax base of each being half of total family incéme
("income splitting”), (d) choice between (i) taxation of the husband and‘wife
as single individuals, with the tax base of each spouse beiné his or her own
earnings plus one-half of family unearned income; or (ii) the status quo.

Regimes A and B maintain the existing general framework for taxation of

the family. They can be viewed as attempts to ameliorate what some observers

»
[
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consider to be an uﬂduly high tax burden on secondary earners.23 Regimes

C and D represent more seriou$ departures from the status quo. Under regime

C, the tax unit is the individual, but tax liability is half of family income.
In effect, then, all family income is split. Regime D represénts'a substantial
attempt to make individuals rather than families the units of taxation, because
only unearned income is split.

There are, of course, an essentially unlimited number of ways in which
the tax treatment of the family could be changed. We think that these four
are of considerable interest both for policy purposes and for demonstrating the
capabilities of our simulation model.

Because there appears to be considerable concern about the impact of alternative
tax regimes on wives' labor supplies, the simulations of this section focus only
on the population of married couples. gppendix B contains results for simulations
with married and single people together. 1In order to keep the number of tables
manageahle, we present in this section only results for the cé;e where nw , the
uncompenéated supply elasticit§ for wives, is 1.0. Appéndix C has results for
the more conservative estimate of 0.5.

Each tax regime paturally induces a change in revenue collections. It is
possible that in practice legislators might want to introduce additional adjust-

ments to keep tax revenues constant. " However, one cannot know what form these

23 .
See, for example, Munnell [1978].
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.adjustments~would take-—changes in the rate schedules, deductions, and/or
tax credits are all possibiliéies.24 Indeed, at recent Congressional
hearings, it was suggested'that revenue shortfalls generated>by changing

the tax treatment 6f families be made up by a "windfall profits" tax on

oil. In light of this ambigquity, we decided not to attempt here any revenue
adjustments, although in future work we hope to develop. some constant tax
revenue estimates.

The current tax regime provides the benchmark to which the various tax
reform proposals are compared. The key information is given in Table IV.L. For
each adjusted gross income class, the table shows averages25 of adjusted gross
incomes, federal income tax liabilities, marginal tax rates, and hours of work
per year supplied by wives. (Negative tax liabilities and marginal tax rates
can rise because the 10% earned income credit is refundéble.) As we expect,

- average and marginal tax rates tend to rise with AGI class. ‘The number of hours
worked tends to rise with income, but the relationship is not strictly increasing.
As "other family income" increéses, there is an income éffect which.tends to

26

decrease the number of hours that wives work. Howeyer, there is

24

And of course, there is no assurance that there would be a desire to maintain
the tax collections associated with the status quo. Legislators might want
to accompany the tax reform with a general increase or decrease in revenues.

25 .
Sample population weights are used to compute these and all other averages.

26
' This is under the assumption that leisure is a normal good, which is consistent
with both casual observation and econometric evidence.
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> 100000

Means
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Table IV.1

The Status Quo--1979

Number of Average Tax
Returns  AGIL Liability
i,l77,081 2,973 -49
4,441,634 7,669 41
8,431,342 » 12,424 265
8,446,110 17,465 1,818
15,239,496 24,329 ) 3,055
8,915,744 36,548 6,424
1,662,893 66,211 16,480
66,002 178,427 68,729
24,184 3,831
48,780,302 1.180 x 1012 1.869 x 101l

-Marginal Hours Worked
- Tax Rate Per Year
-0.03 235
0;15 481
0.17 568
0.26 613
0.26 829
0.34 1637
0.41 658
0.55 833
0.241 732

3,573 x 1010
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Rlso a tendency for the wife's pretax wage to be positively

ﬂcor:elated with other family income, which encourages work in

the market (assuming a positively sloped supply of hours schedule). One
cannot say a priori which effect will dominate.

We now examine how each proposal would change the status quo.

A. Exemption of 25% of Secondary Worker's Earnings27

Table IV.2 shows the effects of allowing the family to deduct 25% of the
first $10,000 of the wife's earnings. In order to allow comparability with
Table IV.1, thé adjusted gross income classes are those associated with the
status quo.

The exemption has a substantial impact on labor supply. As comparison of the
last column with table IV.l suggests, on average wives supply 34 gore hours per
year than they do under the cprfent system. The increases are most marked
in the higher income brackets. For example, in the $50-100,000 AGI class,
annual hours increase by slightly more than 50. This isvbecause the wives in
the higher tax brackets experiencevthe greatest increase in the net wage, ceteris
paribus. |

On average, tax collections from couples fall by about 5%. 1In the middle
income ranges there is a tendency for the percentages decrease in tax liability
to increase with income. For the sake of comparison, we have noted in the

second column of IV.2 what the revenue predictions would have been had we

27 :
This is similar in spirit to the Conable bill, H.R. 6822, which gives a 10%
exemption to the first $20,000 of the lower earner's income, but only if the
couple is subject to the marriage penalty. See Sunley [1980].
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Table 1IV.2

Exempt 25% of First $10,000 of Secondary Worker's Earnings

Tax Liability Tax Liability  Marginal Hours Worked

AGI Class (Exogenous Behavior). (nw =-1.0) Tax Rate Per Year
< 5000 -49 - -49  —0.03 ... 235
5-10000 17 - ~ 20 0.14 488
10-15000 919 920 A0.16 ‘572
15-20000 1705 1717 0.23 637
20-30000 2776 : i 2817 | - 0.22 874
30—50Q00 | 5877 5992 0.29 1106
50—100000 | .15922 16114 v 0.36 712

> 100000 68539 ’ 68647 0.52 853

Means 3594 3637 0.20 766

Totals 1.753 x 10%1 1.774 x 10tt 3.737 x 10%°
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postulated.perfectlQ inelastic labor supplies for wives. The figures suggest
that about one-fifth of the shortfall in tax revenues is restored as a conse-
quence of the increased tax base associated with higher labor supply. Althohgh
this is a far cry from the claims of some that tax reductions on earned income

will be self-financing, it is enough of a difference to demonstrate the importance

of allowing for endogenous behavioral responses. .

B. Tax Credit for 10% of Secondary Workers' Earnings

Under this regime, the family can deduct from its tax bill an amount
equal to 10% of the secondary worker's earnings up to a maximum of $10,000.
The results are shown in Table IV.3. Interestingly, there are only very small
changes iﬁ hours of work, and these tend to be in a ﬁegative direction. For some
individuals in the sample, the crédit leads to decreases in marginal tax rates,
tending to increase labor supply. Fof bthers, the credit has no impact on
marginal earnings, and thus generates only an income effect, which tends to
decrease  labor supply. The two effects just about cancel each other. We had
anticipated that the tax credit would have a substantial positive effect upon
labor supply. The fact that it did not convinces us further of the dangers of
intuiting behavioral responses to changes in a complicated tax system.

~Because the tax éredit generates only a small change in labor supply, there
is essentially no difference between the tax liabilities associated with exogenous
and endogenous behavior. It is interesting to note, however;-that the credit
costs more than the exemption (in terms of foregone tax revenues), despite the

fact that the former induces less labor supply than the latter.
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Table 1V.3

‘Tax Credit of 10% on First'$10;000"of'Segondary Workexr's Earnings

Tax Liability - Tax Liability Marginal Hours Worked
AGI Class (Exogenous Behayior) ' (n ='1.0)" ' 'Tax Rate ' Per Year

<5000 ~61 ~60 -0.03 235
5-10000 -8 -9 0.15. 480
10-15000 876 873 0.17 565
15-20000 1649 1647 0.26 610
20-30000 2719 2713 0.26 824
30-50000 5940 | 5931 0.34 1033
50-100000 16139 ‘ 716133 0.41 656
;looooo 68631 68632 0.55 832
Means - 13576 3572 0.252 729

Totals 1.744 x 10%° 1.742 x 10t 3.557 x 10Mt



(L3

- 35 -~

c. Complete Income Splitting

As we noted earlier, there is now considerable sentiment for the view
that, at‘least for income tax purposes, married people should be treated
as much as possible like single people. In this and the succeeding sec-
tion, we consider the effects when both spouses face the tax schedule
that is currently faced by single individuals. In this section, we assume
that the tax base for each spouse is one-half of total family income, both
earned and unearned. Although we characterize this as "income splitting,"

note that it differs from the conventional use of that term, because we

not only divide income, but apply a different rate schedule as well (i.e.,

the schedule that single persons currently face). In section D, we assume
that only unearned income is split.

The income splitting results are in Table IV.4. As one would expect,

" tax revenues go down compared to the status quo -- the shortfall for

couples is about $28 billion. On the average, hours of work by secondary
workers increase by about 40, but interestingly, for some income groups,
work effort actually falls. Despite the fact that inéome splitting gener-
ally leads to a substitution effect that increases labor supply, there is

also an income effect which tends to reduce it. Apparently, the substitu-

-tion effect dominates in the upper income groups, while in some of the lower

income groups the income effect dominates. Even given ver&lsimple assump-
tions on the structure of preference, it is not safe to assume that labor
supplies for different groups will change ‘in the same direction.

Because the current tax system tends to benefit married couples with

only one earner, it is of some interest to examine how the tax burdens of
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Table IV.4

" Split All Income

Tax Liability | Tax Liability Marginal Hours Worked
AGI Class (Exogenous Behavior) (nw = 1.0) Tax Rate ~ Per Year
<5000 -54 -54 -0.03 235
5-10000 | -338 -319 0.00 575
10-15000 | 312 290 0.20 539
15-20000 1459 1449 0.25 619
20-30000 2714 2799 0.22 910
30-50000 5583 | 5663 0.29 1066
50-100000 13875 T 14202 0.33 751
>100000 62192 ’ 62195 0.53 840
Means 3210 3258  0.214 771

11

Totals 1.566 x 10 1.589 x 107t 3.761 x 109
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one versug two earner.famil%eszs'would change under this tax regime. The
results are shown in Table IV.4a. Columns (2) and (3) show how income taxes
change for two-earner families, and (6) and (7) give the same information
for single earner families. On a§e:age, tax liabilities for single earner
families fall by a slightly greater proportion than those for two earner
families. This somewhat surprising result occurs becauée the single earner

families benefit especially from the splitting of non-labor income.

D. Optional Single Filing

This regime gives married couples two options. The first is for each
spouse to file as an individual and face the same rate schedule as a single

person. Each spouse's tax base is the sum of his or her earned income, plus

-one-half of family unearned income. Deductions and exemptions are allocated

in proportion to income.29 In principle, proponenfs of individual taxation

would probably want to include in a given spouses' tax.base only the income

deriving from his or her property. This would be impractical, however, be-

cause: (a) much property is jointly owned, and (b) s?ouses might transfer

property. to each other in order to minimize the family tax burden. It seems
to us that imposing equal division of unearned income is a reasonable way to
proceed.30

. The family's second option is to continue filing jointly as it

To make this distinctaion operationai, we define a single earner as one
in which the minimum of the earnings of the two spouses is less than $1000.

29

28

The Fenwick bill would allocate each itemized deduction to the spouse
who actually makes the payment. As Sunley [1980] points out, this would
lead to great complications in tax planning.

30 In.contrast, the Fenwick bill, H.R. 3609, allocates unearned income on

the basis of ownership. (See Sunley [1980].)
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Table IV.4a

One Versus Two Earner Families Under Regimes C and D*

"Two Earner" Families

‘"Single Earner" Families

(1) (2) (3) (4) (5) (6) (7)
Status Taxes: Taxes: Status Taxes:
Quo Regime Regime . Quo Regime
AGI Class Average AGI Taxes C D Average AGI Taxes C
<5000 4150 . -269 =269 -269 2649 12 | 5;
5-10000 8079 224 -139 112 7434 -64 T =422
10-15000 12039 799 .qu 548 12627 1051 380
15~20000 17646 1798 1347 1449 waww 1834 1528
20-30000 24531 3230 3008: qun 24116 2872 2580
30-50000 35555 6121 5422 " 5447 38300 6959 6087
50~-100000 62154 14714 12999 12602 69525 17924 15186
>100000 169465 62532 56280 55795 180285 70013 63422
Means 24928 3744 3229 3226 23533 3908 3284
Totals m.mquHOHH m.quxwowo q.wmmxwowo q.wnmxwopo m.wwwxwoww H.OH@XHOHH m.mwwxwowo

Regime C is complete income splitting. Regime D is optional single filing.

(8)

Taxes:
Regime

12
-69
997

1673
2743
6685
14668

63105

3579

9;305%10%°
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does undef the current :egime. The simulation program computes the utility
level associated with each option (using equation (3.2)). The family is
assumed to choose whichever option maximizes utility.

The outcomes are shown in Table IV.5. What is most striking about
this regime is the enormous amount of labor supply generated -- an average
increase of about 80 hours per year. At the samg time,'tax revenues from
couples fall by more than 10% as approximately half the families take ad-
vantage of individual filing to lower their tax liabilities.

Again, it is of some interest to compare the effects of this tax régime
on one versus two earner families. This can be done by consulting Table IV.4a.
Columns (2) and (4) indicate that tax liabilities for two earner families fall
by about 13%; columns (6) and (8) suggest that tax liabilities for single
earner families fall by on%y 8%. Although single earner familiés éain to some

extent by the ability to split unearned income, the major advantages go to

those couﬁles who no longer have to pay the "marriage tax."

v. Concluding Remarks

In this paper we simulated the effects of alternative tax treatments

of the family using a model which allows for the possibility of tax induced

\changes in labor supply behavior. In order to do so, several methodological

problems had to be solved. It was especially important to develop a statis-
tical procedure for imputing values to missing variables. We hope that our
"random imputation" technique will be useful to other investigators in a

wide variety of applications.
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Table IV.5

‘Optional Single Filing

Tax Liability Tax Liability Marginal Hours Worked

‘AGI Class (Exogenous Behavior) "(nw=l.0) ‘Tax Rate ‘Per Year

-<5000 -49 =49 -0.03 235

5-1000 -29 -3 0.13 522
10-15000 826 843 - 0.15 592
15-20000 1554 1576 0.19 692
20-30000 2662 2754 0.22 932
30-50000 5708 5895 0.28 1162
50-100000 13392 13739 0.29 829
> 1000000 61480 61850 0.47 872
Means 3327 3414 0.206 815
Totals l.623XlOll 1.665XlOll 3.978><1010
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Usiﬂé'the statistical methodology, we examined tax reform proposals
that represented both minor and major departures from the current regime.
These included various types of preferential treatment for the earnings
of secondary workers as well as new rules governing the impact of marriage
upon filing status. In a number of cases, we found that failure to allow
for an endogenous labor supply response would have lead.to substantial ef-
rors in the revenue estimates. This was true even though the behavioral
elasticities we postulated were rather modest in size.

We were often surprised about the directions and magnitudes of the
behavioral responses to tax changes. Despite the very simple preference
structure that we postulated, "back of the envelope" estimates about what
would happen in a given simulation often turned out to be wrong. 1In a
complicated tax structure with discrétely changing marginal tax rates, in-
come effects can induce unéxpected responses. 31

In order to point out directions for future research,.it is useful to

consider some questions that a skeptical reader might raise:
1. What about the labor supply response of husbands?

We have assumed that the labor .supply of husbands is perfectly inelas-
" tic. As noted in Section III, this assumption is broadly consistent with
the econometric literature. However, the possibility rem;ins that for both
sexes other dimensions of labor supply -- human capital decisions, time of
retirement, choicevof occupation -- miggé be affected by the tax system. Un-

fortunately, practically nothing is known about whether or not such effects

31 :
Hausman [1980] has raised this point in a slightly different context.
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., 32 . .
exist. As eyidence on these issues begins to accumulate, pPresumably it

can be incorporated into TAXSIM.
2. What about life cycle effects?

The foundation of this paper. has been the standard static model.of
leisure-income choice. In theory, it would probably be 5etter to examine
labor supply decisions in a life cycle context. To do so, however, would
complicate the analysis immensely, as well as increase our data require-
ments -- longitudinal data would be required. If a life cycle analysis
were successfully undertaken, it would allow us to account for changes in
the demographic structuré of the population, as well as to show how various
tax policies affect individuals.according to lifetime, rather than.curfent,
income classes. Although the lack of a life cycle perspective clearly
limits the usefulness of our resulté for analyzing very long run effects,

a shorter horizon is probably more relevant for the cﬁrrent policy discus-

sion.
3. What about general equilibrium considerations?

Our simulations assume that pretax wages and interest rates remain
constant despite the presence of some substantial changes in labor supply.
It would cleariy be desirable to make gross factor returns éndogenous. Un-
fortunately, if we want detailed and careful information oh.tax burdens
by income class,‘matital status, or virtually any other characteristic, a

very large micro data set is necessary. Setting up a useful general equilib-

rium model in this context presently appears infeasible. It should be noted

32
See Rosen [1980].
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. that ekisting general equilibrium models of tax incidence assume a relative-
ly small number of classes of individuals.  (See, e.g., Fullerton, et. al.

[1978].)
4. What about macroeconomic considerations?

Thg previous question concerned how much the grossvwage might change
if people desired to work more hours; here it is asked whether or not the
hours could be absorbed by the economy at all. It is beyond the scope of
this paper to develop a complete macroeconomic model of the employment ef-
fects associated with tax reform. We merely note that 3 case can be made
that with proper monetary and fiscal policies, additional labor supply
could be absorbed by the economy.33 Similarly, we have made no attempt to

assess how the macroeconomic feedbacks due to changing tax revenues might

affect our substantive results.

. Thus, although we believe that the simulations in this paper are suf-
ficiently careful to be considered seriously in the debate on tax policy,

a good deal of work remains to be done.

33
’ See, for example, Feldstein [1972].
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; - 'Appendix ‘A

About 70% of taxpayers in 1974 did not itemize their personal deduc-
tions (medical and dental expenses, interest payments, local taxes paid, etec.),
but accepted instead the standard deduction. The standard deduction was
then 15% of adjusted gross income with a minimum of $1,300 and a maximum
of $2,000. Because some of the tax code changes we study would affect
the decision to itemize deductions, it is important that this decision be
endogenous to the model. Hence, we must make an estimate of deductible
expenses incurred by non-itemizers. The purpose of this appendix is to
explain how deductible expenses were imputed to non-itemized returns.

Rather than use some extraneous data source, we have simply assumed
that the distribution of deductible expenses follows a log—normélmaistri—
bution (conditional on incéﬁe), and that the parameters of this functicn
may be inferred from the truncated sample. With these parameters known,
random deviates with the correct conditional distribution may be used as
proxies for the unknown exéenses. If the distribution is correctly modeled, e
and refiects the influence of all the variables on the tax return, then our
estimates of tax rate (or any other functions of items on the tax return)
lwill be unbiased.

This procedure ignores bossible price effects of itemization on ex-
penditure. This is permissible because we require only an estimate of de-
ductible expenses at the prices associated with itemization rather than an
estimate of actual deduétible expenditures by non—itemizérs.

The probability of a joint returnrshOWing itemized deductions depends

strongly on income, ranging from less than 1% at incomes less than $5,000
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to more than 99% at incomes over one million dollars, but it does not seem
to relate to any other available variables. For example, our regressions
indicated that the number of dependents living at home, which ﬁight plaus-
ibly influence mortgage interest and medical bills, did not influence sig-
nificantly either the decision to itemize or the amount of itemized deduc-
tions for those who did itemize.

‘The sample was divided into nine income categories. It was assumed
that for each category except the first (AGI less than $5,000) a truncated
log normal distribution characterized the observed distribution of deduc-
tions. Two alternative means were used to recover the parameters of the

untruncated distrikbution:

1. Where the point of truncation is knowﬁ, Cohen (1951)'3"1 provides
formulae for estimating thé mean and variance of an underlying distribu-
tion from the first three moments of an observed truncated distribution.
(Remarkably, these are in closed fo;m.) If \ is the . ith. moment of
the observed distribution and ¢ 1is the truncation point, then

- v3) / (ZVi -v.)

u=_c¢c + (2vlv 5

2

and

'-vz) / (@ - v,)

s=,(v1v 5

3

are the estimates of the mean and standard deviation of the underlying normal

34 :
The formula for the mean given here differs from that given in Cohen's

paper due to a typographical error in that paper. This error is unfortunate-.
ly perpetuated by Johnson and Kotz [1970].
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distribution. Estimates are presented in Table A.l, in the columns labeled

"Cohen."

2. The second approach is to estimate u and s as parameters of

the regression
1D, = u + S[F T(P,)] + e
J s ]

where Dj is the amount deducted by the 5th household, F—l(') is the
inverse of the cumulative normal distribution, and Pj is the observed
sample probability that D < Dj . These results are given in Table A.l
under the headings "Regression."

It is comforting to note that at least in the middle income categories
where there is a nearly even split between itemizing and not itemizing,
there is reaSonable_agreemént between the results generated by the two pro-
cedures. However, neither procedure produced (or was really expected to
produce) reasonable results in the lowes% income category, and here the
values of u= 6.5 and s = 0.5 were imposed.

With the parameters u and sb in hand, the actual imputations are
quite straightforward. Let c¢ = the log of the standard deduction. Then
the probability of not itemizing is F(Eégo . Now let x  be a random vari-
able distributed uniformly on the interval [0, 1] . Then:'{F_lkx)s + ul
is a normal random deviate with mean vu— and standard deviation s , and
'{F—l(xF(Eéni)s;f u} is a random deviate from the truncated distribution be-
low the point of truncation. The imputétions are found, then, by having the
computer gengrate values for x , and substituting values of u and s

from Table A.l . It turned out that the imputations using the parameters from

procedure 2 seemed more reasonable than those from Cohen's method so the

former were used.
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Table A.l

‘¢

" The Distribution of Deductible Expenses by Income Class.

Estimated

3 *
Estimated Mean (1) Standard'Deviation(s)vI::gii:d " Mean
Income Cohen Regression Cohen Regression ‘Deductions AGI

5,000 . 0 3795
5,000 - 10,000 8.01 7,28 .167 .596 | 0] 8199
10,000~ 15,000 8.10 7.75 .34 .527 | 0 : 12706
15,000~ 20,000 8.31 8.21 .2 .373 8.03 17456
20,000~ 50,000 . 8.53 8.40 .133 .497 8.43 27503
50,000-100,000 9.24 9.18 .602 .655 9.22 66562
100,000- 500,000 9.89 9.89 .804 .910 9.88 154225
500,000-1,000,000 11.51 11.28 1.24 1.27 11.53 >674d93
1,000,000 12.19 - 12.32 \ .616 1.38 12,27 1,952,799

%

Median of log of itemized deductions for each income class, computed
directly from the data. The value of zero is assigned for classes in which
less than half the sample itemized deductions.
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: o Aggendix B

In the text, we report simulation results only for the. subsample con-
sisting of married couples. This is in order to focus attention on the
impact of taxation on wiyes' labor supply. Of course, for revenue projec-
tion purposes, the entire sample is releyant, and these results are pre~
sented here.. Table B.l has information for the current system. Table
B.2 shows how_tax revenues vary by adjusted gross income class for each of
the tax regimes described in section IV. We show revenues assuming both:
(a) no behavioral response, and kb) wage and income elasticities of 1.0

and ~0.1, respectively, for married women.
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: . Table B.1l

" The Status Quo--1979

(Marrieds and Singles)

. Marginal
AGI Class ‘Returns ~ -Average AGI  Tax Liability _ Tax Rate
< 5000 . 6,323,365 2,173 | -18 -0.01
5 - 10000 13,520,001 7,595 379 0.18
10- 15000 17,197,557 12,431 . 1,278 0.21
15- 20000 11,502,705 17,420 1,983 0.27
20~ 30000 17,500,605 24,117 3,192 0.27
30—‘50000 9,899,335 36,829 6,719 0.35
50-100000 1,800,712 66,165v 16,795. 0.42
> 100000 510,856 180,072 69,576 0.55
Means 19,530 3,042 .235
Totals 78,255,136 1.528x1612 2.380><10ll
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: " "Appendix  C

We argued in the text that for married women's hours of work, values
of 1.0 and -0.1 are reasonable estimates of the wage and incomevelasticities,
respectivelf. Nevertheless, it seems worthwhile to re-do the simulations
assuming a more conservative value of 0.5 for the wage elasticity. The re-
sults-are reported in Tables C.l1 through C.4. There is an exact corres-
pondence between these tables and Tables IV.2 through IV.5 of the text.
Both: sets of tables look at the same tax regimes as they affect the sub-
sample of married couples. The only difference is in the assumed value of
the wage elasticity.

Of course, by construction the behayioral responses in this appendix
are muted compared to tﬁeir counterpa?té in section IV. However, it is
striking that allowing for even a very mild behavioral response has signifi-

cant effects on both tax revenues and hours of work.
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R Table C.1

N

Exempt 25% of First $10,000 of Secondary Worker's Earnings

Tax Liability . Tax Liability Marginal  Hours Worked

AGI Class (Exogenous Behavior) "‘(nw=0,5)' : "'Tax Rate = Per Year
< 5000 ' -48 -48 -0.03 235
5-10,000 17 20 0.14 488
10-15,000 919 | 920 0.16 572
15-20,000 1705 1717 0.23 637
20-30,000 2776 2816 0.22 875
30-50,000 5877 5992 0.29 1100
50-100,000 15923 » 16115 0.36 712
> 100,000 68539 68647 0.s2 ~ 8s3
Means 3593 - 3637 -~ 0.220 766

1 11 - 10

Totals 1.753%10 1.774%10 3.737%X10
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Table C.2

Tax Credit of 10% on First $10,000 of Secondary Worker's Earnings

Tax Liability Tax Liability Marginal Hours Worked

AGI Class " (Exogenous Behavior) (nw=0.5)’ “‘Tax Rate Per Year
< . .5000. -61 -60 -0.03 235
5-10,000 -8 -9 0.15 480
10-15,000 876 875 0.17. 565
15-20,000 1649 1647 0.26 610
20-30,000 7 2719 2714 0.26 824
30-50,000 5941 , 5931 0.34 1033
50-100,000 16140 ' 16133 0.41 656
> 100,000 68631 _ 68631 | 0.55 832
Means 3576 3572 - 0.252 729

11 11 10

Totals 1.744%X10 . 1.742%10 3.557x107
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Table .C.3

©split All Ineome

Tax Liability Tax Liability Marginal Hours Worked

AGI Class "~ {(Exogenous Behavior) "’(nw=0;5)" " Tax Rate " Per Year
< 5000 -54 . ~54 : ~0.03 235
5-10, 000 ' _338 -333 -0.01 528
10-15,000 312 }295 0.20 . 551
15-20,000 1459 1452 0.25 614
20-30,000 2714 2759 0.22 874
30-50,000 5583 5621 0.29 1051
50-100, 000. 13876 : 14038 0.33 704
> 100,000 62191  e2191 0.53 835
Means - 3210 | 3233 ©0.214 752

Totals - ’ 1.566’X10ll 1.577X10ll » 3.67O><10lo
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Table . C.4

‘Optional Single Filing

Tax Liability Taxr%iability Marginal Hours Worked

AGI Class ' (Exogenous Behavior) ~ (n =0.,5) - " "Tax Rate ~ Per Year
< . 5000 . -49 -49 -0ﬂ03 235
5-10,000 =29 -13 0.13 503'
10-15,000 826 838 0.15 585
15-20,000 _ 1555 1568 0.18 659
20-30,000 2662 2713 | 0.22 884
30-50,000 5708> 5805 0.27 1102
50-100,000 13392 _ 13563 0.28 753
> 100,000 61480 61670 - 0.47 - 852
Means 3327 3374 10.202 778

11 - : 11 . 10

Totals 1.623%10 1.646%10 3.796X10
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