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I. Introduction

Recent contributions to the theory of 'optimal' income taxation
have focused upon the tradeoff between efficiency and vertical
equity.l The view in this literature is that the best tax system is
one which maximizes a utilitarian social welfare function. The shape
of the social welfare function reflects the planner's value judgments
about the proper distribution of income, and the effects of taxes
on work incentives are introduced via assumptions on the form of
individual utility functions.

It has been pointed out ([10], [19]) that such a framework
neglects an important concern of students of the tax system,
horizontal equity. As traditionally defined, horizontal equity is
the notion that "...people in equal positions should be treated
equally." [18, p. 160] (Customarily, "equal positions" are
defined in terms of some observable index of ability to pay such as
income, expenditure, or wealth.) The injunction to treat equals the
same appears neither as a constraint in the maximization problem,
nor as an argument in the objective function. Therefore, such
optimal tex designs will in general2 fail to provide horizontal
equity. To the extent one views horizontal equity as an important
ethical precept, these optimal tax systems are unsatisfactory.

In order to put a discussion of horizontal equity on the same
plane as the optimal taxation literature, it is useful to define it
in terms of utility rather than ability to pay. Such a formulation
has been suggested by Feldstein:

i) 1If two individuals would be equally well off (have

the same utility level) in the absence of taxation,

they should also be equally well off if there is
taxation.



[

ii) [Furthermore,] taxes should not alter the utility
ordering [10, p. 1lO0].

From here on, we will refer to this as the 'utility definition' of
horizontal equity.

A tax system that is perfectly fair according to the orthodox
definition may fail the utility definition. Consider, for example,

a global income>

tax system with no loopholes and no privileged
sources of income. Such a system is near ideal in terms of the
orthodox definition. However, to the extent that individuals vary
in their tastes for leisure and consumption, the tax fails the
utility definition. 1In particular, such a system lowers the utility
of a 'consumption . lover' more than that of s 'leisure lover.'

More generally, unlike the traditional definition, the utility
formulation explicitly recognizes that ag long as labor supply is
endogeneous, income is not an unambiguous measure of welfare. Equal
position must be defined with reference to the parameters of the
individual's opportunity locus, not the particular point on the locus
that is chosen. 1In light of this consideration, one might be tempted
to define horizontal equity in terms of opportunity sets. (See,
e.g., [13].) However, in general the opportunity set cannot be
characterized by 2 single parameter. Even in the simplest of cases,
one needs to know both the wage and nonlabor income. Therefore,
the parameters of the opportunity locus must somehow be aggregated
in order to compute an index of economic position. The appropriate
way to do this is with the indirect utility function.

Can the utility definition of horizontal equity be made
operational? The purpose of the present essay is to demonstrate

how the utility definition can be used to evaluate an existing tax
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structure.h Although the methodology we develop is applied to
actual data, the particular results should be regarded mainly as
illustrative. Our intent is to show that the utility formulation has
interesting empirical content, rather than to arrive at a definitive
answer to the qﬁestiOn of whether or not the income tax is fair.

In Section II we discuss the difficulties involved in making
operational the utility definition of horizontal equity. These include
the problems of measuring differences in 'tastes’', i.e., estimating
utility function psrameters which may differ across individuals.
Section IIIemploys the utilities generated by these parameters as
the basis for constructing two measures of departure from horizontal
equity. A concluding section provides a summary and a discussion

of some of the study's limitations.

II. _Utility Functions and Differences in Testes

In order to implement the utility.'definition of horizontal
equity, we must postulate the existence of comparable family utility
functions, and estimate their parameters for a sample of families.
Using these parameters, family utilities with and without taxes
then need to be calculated. We now discuss each of these issues in
turn.

UTILITY FUNCTIONS

The utility formulation of horizontal equity cannot be implement-
ed unless comparable utility functions between families are
postulated.5 The assumption of comparability is common to virtually
@ll the recent studies on the theory of optimal income taxation.
(see [3], [8], or [17].) As Stern [23] and others have emphasized,

it is futile to debate whether or not such an assumption is



'scientific.' Rather, it should be viewed as » value judgment
without which it is difficult to say much of interest about this or

6

most other equity issues.

Assume, then, that the utility of each femily depends upon the
husband's leisure, the wife's leisure, and femily consumption
according to the generalized constant elasticity of substitution
(CES) functional form:
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where

U.l = utility of the ith family
Ly = ith husband's hours of market activity per year
Lfi = ith wife's hours of market activity per vyear

= family income

= time endowment (assumed to be 5824 hours' for all
individuals)

and Y140 sy and Wy @are parameters of the ith family's utility
function. The o's determine in part the shares of leisure and money
income in full income, and the Allen partial elasticity of
substitution between any two arguments (e) is @ function of

y € = 1/(1+p). (See [25]1.)

Equation (1) is more general than the popular Cobb-Douglas
formulation in that it does not constrsin the elasticity of
substitution between the arguments of the utility function to be
unity. On the other hand, it does constrain the elasticity of
substitution between any two arguments to be the same. Unfortunately,
use of more general utility functions leads to qguite formidable

nonlinear estimation problems. (See, e.g., [1] or [6].) For our

purposes, the CES is probably sufficient to get 'ballpark’' estimates



of 1 how differences in tastes across the population can effect
horizontal equity. Thus, the CES specification is tsken to be a
maintained hypothesgis in this paper: no attempt is made to test it.

The discussion of Section I emphasized that the impact of the
tex system on utilities may differ from that on incomes. This is
true even if utility function parameters are identical for all
families. However, as also mentioned above, it is conceivable that
tastes for leisure and income vary, possibly creating further
differences in the impact of taxes on individual utilities. The
framework we are presently building allows exploration of both these
issues. Constraining the qi's and the ui's of (1) to be equal for all
families permits investigation of the first issue, while allowing..
them to differ allows us to examine the second.

In practice, one cannot estimate a unique set of utility
function parameters for each fomily. Standard statistical procedures
would simply fail due to the excess of the number of parameters over
the number of observations. Therefore, the parameters of the utility
function are estimated separately for different groups in the sample.
Although there are s number of possible demographic dimensions along
which tastes for leisure and income might vary, it was decided that
race and number of pre-school children are probably most important.8
Therefore, four different sets of parameters are estimsted, depending
on whether the families are black or white, and whether or not they
have children under six years of age. A set of parameters is also
estimated pooling all the Observations, i.e., assuming that tastes
are uniform across the population.

The estimation procedure takes advantage of the first order

conditions for utility maximization in much the same way that the
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necessary conditions for profit maximization have been used to
estimate CES production functions. (See Th]l.) If (1) is maximized
subject to the family budget constraint,

2 =

(2) vy WLy + Wele + A
where Wiy is the husband's net wage, wg is the wife's net wage,

and A is net non-labor income,9 then the necessary conditions

for a utility maximum imply:

T-L l1-a, -a
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where ¢ = l/(l+u).
Equations (3) and (k) suggest a possible estimation procedure:
for each spouse attach an additive error term and regress the
logarithm of leisure divided by family income on the logarithm of
the spouse's wage and a constant. However, such a procedure fails
to take into account the constraint that both 1an and 1nwf appear
with the same coefficient. Neither does it correct for heteroscedast-
icity or correlations between the error terms for husbands and wives,
In order to take these considerations into account and thus gain
efficiency, the system (3)-(k4) is estimated using a full information
maximum likelihood technique. Note that with the constraint across
equations, there are three coefficients from which to extract the
three utility function parameters.
Before equations (3) and (4) can be estimated, one further
problem remains. For individuals absent from the labor force, lnwD

is not observed. 1In order to deal with this problem, we adopt a

procedure which has been suggested by Robert Hall. For both the



husbands and wives with observed wages, & regression of the log of
the net wage on various market characteristics of the individuals
is estimated.11 Then the fitted values of these wage generating
equations are used in (3)—(&).12 The properties of the estimates
yielded by this procedure are discussed by Hall [1s5].
SAMPLE

Ideally, we should have information on tax induced utility
changes for members of a random sample representative of the entire
U.S. population. For purposes of the illustration in this paper,
however, the sample is much more limited. It consists of 2510 black
and white married families in which the wife is between the ages of
30 and L4 for the year 1967.13 The reason for the selection of this
sample is chiefly expediency. Excellent data on their wages and

work histories are available in the National Longitudinal Sample for

Mature Women 1967 (see [2k]), and their work-leisure behavior has

already been studied intensively (e.g., see [15], [22]). 1In 1967
there were about nine and one half million families with these
characteristics.
PARAMETER ESTIMATES

The parameter estimates are reported in Table II.1: the implied
utility function parameters are in Table IT.2. (Since the o's and
u's are highly non-linear functions of the regression coefficients,lh
their standard errors could be computed only as approximations, and
have not been calculated.)

For both black and white families, the presence of pre-school
children changes the elasticity of substitution, decreasing it for

whites and increasing it for blacks. Hall's careful study of labor



TABLE II.1

COEFFICIENT ESTIMATES*

l-ql-a , l-o, -~

‘ -¢ In (——=—2) _¢ 1, (——2—-2
o o

Group - 1 2 L/RATIO
- white

O children ~. 463 -.410 -.%65 L. Lo

(1151 families) (.0351) (.0356) (.0192)

white

> 1 children -.288 -.54h -.278 5.19

(859 families) (.0397) (.okL7) (.0213)

black

O children -.2L7 -.36L ~-.2k1 2.90

(255 families) (.0h75) (.obk6) (.0Lk13)

black

> 1 children ~.352 -.0383 -,0811 2.57

(245 families) (.0678) (.0581) (.0489)

pooled -.hé7 -.333 -.259 : h.15

(.0211) (.0222) (.0218)

¥Variables are defined in the text. Numbers in parentheses are
asymptotic standard errors. Last column has value of loglikelihood
ratio.




TABLE II.?

IMPLIED UTILITY FUNCTION PARAMETERS

Race

No. of Children White Black
o} u= 1,16 u = 3.05
o = .221 ay = 143
¥, = .2L3 Ay = 2235
>1 u = 2.47 u = 1.84
a; = .099 7 = .28l
o, = .2L9 5 = .399
pooled u = 1.1k
a; = .237
o, = .278
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supply [14] also suggests that the presence of children affects the
income-leisure choices of blacks and whites differently, 2lthough he
calculates no implied elasticities of substitution.

Further interpretation of the coefficients is possible when we
note that with the first order conditions and the parameters of
Table II.2, hours of work for husbands and wives can be calculated
for any given values of family wages and non-1abor income:

-CHA + T+ Cw.T - TC.w

£f°f H f
(5) L. =
H 1 + waf + CHWH
(6) _ -CfA + T + CHWHT - TwaH
£ 1+ waf + CHWH
where
l-o -0, .
Cy = (wy(—21-2y)
-, -~
-1 "2\y- ¢
Ce = (wel o ))

and the other variables are as defined above.

It is clear from an examination of (5) and (6) that labor
supply elasticities for individuals depend not only on their utility
n Ve and A as well.
Thus, even in the case where 'tastes' are identical, individuals will

function parameters, but upon the levels of w

differ in their responses to tax induced changes in the wage. In
order to develop a sense for whether or not the parameters of

Table II.2 are 'reasonable, ' we report the implied elasticities for
One particular case: wy = $2.50, we = $1.50, A = $400.0. To be

more specific, for each group, (5) and (6) are evaluated for these

values. Then We 1s incremented by 1°/0 in equation (6), wy, is
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incremented by lo/o in equation (5), and the new labor supplies
calculated. The elasticities are reported in Table II.3. They are
in agreement with the results of earlier econometric studies of
yearly hours of work: small elasticities in absolute value for
husbands15 and larger positive elasticities for the wives (see,
e.g., [1k]). It should be noted, however, that for some

configurations of (wf, A} quite 'unusual' elasticities can be

Wips
generated.

III. Measuring Horizontal Equity

Using the estimated utility function parameters and equations
(5) and (6), hours of work and income in the absence of the income
and payroll taxes can be calculated. With figures on leisure and
income with and without tax, family utilities in both situstions are
then computed by substituting into (1). The guestion then becomes
how to use these utilities to make inferences about horizontal equity.
We first discuss this issue, and then present some numerical results.
CONCEPTUAL PROBLEMS IN MEASUREMENT

Up to this point, essentially what we have done is to generate
two vectors, one of family utilities before tax (Ub) and one of
family utilities after tax (Ua). The real problem in messuring
horizontal equity is to summarize the differences between these
vectors in 3 meaning ful way.

As Feldstein [10] has pointed out, there seems to be no simple
or obvious way to do this. He does, however, discuss a suggestive
measure which is particularly eppropriate for the second part of the

utility definition of horizontal equity, the rank correlstion between



Group

white
O children

white
> 1 children

black
0 children

black
> 1i children

pooled

12.

TABLE II.3

ELASTICITY CALCULATIONS FOR

A=L00, we=1.50, wp=2.50
Wife's Own Husband's Own
Wage Elasticity Wage Elasticity
.96 . 07
1.06 -.10
ST -.12
2.36 .02

1.28 .08
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Ub and Ua . The degree to which the ordering of the two vectors

differs can be measured by the Spearman rank correlation (rs) :

2
Y

s n(n2~l;

where d denotes the differences between the ranks of Ub and Ua’
and n 1is the number of elements in the vector. [26, p. 435]. This
measure has two attractive features. The first is that it is a
non-parametric statistic; i.e., it requires no assumptions on the
distribution of U, and U, - Secondly, ry is invariant with
respect to any monotonic transformation of the utility functions we
estimated in Section II, provided the seme transformstion applies to
all. In this context, equation (1) is not nearly as restrictive

as it might appear at first glance. 1In particular, the 'constant
returns' assumption is of absolutely no importance.

Unfortunately, it is clear that even if the ranking of utilities
were left completely unchanged, horizontal equity could still be
violated. 1Imagine, for example, a two person society in which the
individual with slightly higher utility does not have his welfare
changed by the tax, while the welfare of » second individual falls
substantially. The rank correlation would be 1.0, but such a
situation violates the spirit of the utility definition of horizontal
equity.16 If two individuals' utilities were close before the tax
was imposed, they should be close afterwards.

It is clearly desirable to construct an slternative measure of
departure from horizontal equity which does take 'closeness' into
account. To accomplish this, randomize the elements of U,, and then

b
arrange the elements of Ué in the same order, so that the ith



1k,
family in U, 1is the seme as the ith family in U,_ for all i. Now

b
form the vectors DUb and DUS whose ith elements are defined as

DU i =1 Gy 4 - Uy, i-1 |
DUa,i = | Ué,i B Ué,i—l ‘

Then a measure of departure from horizontal equity is the simple
correlation (p) between DUb and DUa « If p 1is near unity,
individuals whose positions initially were closer (farther) than
average remain closer (farther) than average under the tax,17
suggesting that horizontal equity has been maintained.

The obvious problem with this measure is that p 1is not invariant
with respect to any monotonic transformstion of the utility functions.
It remains unchanged only under the linear monotonic transformations.
However, we can investigate one particularly interesting set of
non-linear transformations, that which alters the concavity of the
utility function by raising it to some power, v, (0<v<l). Rather
than constrain v to unity, p is calculated for » number of
different values of v (1, .8, .5, .2). The impact on p of
changing the degree of homogeneity of (1) can then be ascertained.

In essence, by this device we asre trying to find the extent to which
our results are sensitive to different assumptions on the elasticity
of the marginal utility of income.18

An additional problem arises with respect to the interpretation
of both r, @and p: it is not obvious how low they must be in order to
characterize a tax system as unambiguously inequitable. 1In order to

develop such a benchmark, it is necessary to determine what r_ and p

would be under a tax regime that grossly violated horizontal equity.
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Of the many possible candidates for such s distinction, we choose a
random head tax. Under this tox regime, if there are n families,
each pays a lump sum equal to 1/(n/2) times total tax revenues with
3 probability of one-half, and zero with a probability of one half,
The values of r, and p for the random head tax will provide the
bottoms of the scales along which we measure horizontal equity.
RESULTS

Under the assumption that 'tastes’' are uniform across the
population, the rank correlation between utilities with and without
tex is .9951. 1If utility function parameters are allowed to vary as
in Table I1.2, the rank correlation is .9972. Do these figures
represent significant chenges in the ordering of utilities? To answer
this question, we first note that the standard deviation for the
renk correlation is given by v1/n-I, where n is the sample size,
Unfortunately, not enough is known about the distribution of ro to
make a formal test of whether or not it differs significantly from
unity (see [16], pP. T4). However, given that the standard deviation
is about .02, informal inspection suggests that the ranking of
utilities has not been appreciably altered.

As mentioned above, changes in incomes mady not be good proxies
for changes in utilities. It is therefore informative to compare the
rank correlation for utilities with and without tax to the same
measure applied to incomes. When individuals have identical utility
function parameters, r, for incomes is .9955. it is 9941 if we
allow them to differ. 2as was the case for utilities, the rank

ordering of incomes eppears essentially unchanged.
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The extent to which the tax system leaves the ordering of both
utilities and incomes unaltered is striking. 1In light of this, it
might legitimately be asked if any tax system could budge the
values of r for either utilities or income a significant distance
from one. 1In response, we present the values of r, for the random
head tex discussed above. Under that regime, when all individuals
in the sample have identical tastes, ry for utilities is .7527:
when tastes are allowed to vary, it is .83%7. Thus, the high values
for r, under the income tax are not merely phenomena due to
inherent Jifficulties of changing the rank order. It is also of
interest to note that under the random head tax, the rank correlation
of incomes is no longer a good proxy for that of utilities. For the
case where tastes are the same, r, for incomes is .8628:; when they
differ, it is .9082. The victims of the lump sum tax increase
their work effort substantially (leisure is a normal good), so
that the ordering of incomes is rearranged to a lesser extent than
that of utilities.

Turning now to the simple correlation between DUb and DUé we
find much the same story. The first row of Table III.ls shows the
correlations when the utility function parameters are allowed to vary
as discussed above: the second row has the results when they are
constrained to be equal. 1In all cases, regardless of the choice of
vV, p exceeds .99. Fortunately, then, these results are qguite
insensitive to assumptions on the concavity of individuals'
utility functions. For the sake of compe rison, we have computed the
analogue of p for incomes rather than utilities. 1In the case where
utility function parameters vary,the correlation coefficient is

.9988; for the constrained case, it is .9993.
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TABLE III.la

SIMPLE CORRELATIONS BETWEEN DUa AND DU

v = 1 v =.8 vV = .5 v o= ,2
a,p differ smong families .9925 .992% .9919 .9917
o, p constant 29951  .9949  ,99Ls .99k2

TABLE III.lb

SIMPLE CORRELATIONS BETWEEN DUa AND DUb UNDER

A RANDOM HEAD TAX

v =1 v =.8 vV = .5 v o= ,2
o, differ among families L6972 .6823 . 6608 .6397
o, constant L6230 .60%3 5727 .5380

TABLE III.lc
SIMPLE CORRELATIONS BETWEEN DUa AND DUb UNDER A
REGIME WITH HIGHER MARGINAIL TAX RATES
v = 1 v =.8 vV = .5 vV o= .2

o,u differ among families .9758 .97L3 . 9653 .9430

a,u constant L9770 . 9800 .9791 . 9685
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As before, the values of p for the random head tax (see Table
III.1lb) are much lower. Again we have » standard for s 'bad' tax
that is considerably gresater than zero, but to which the results
for the actual tax system are significantly superior.

Our framework can also be used to assess the impact on
horizontal equity of various changes in the tax laws. For example,
it might be asked if a tax schedule with higher marginal rates
would violate the utility definition of horizontal equity much more
than the present one. 1In order to investigate this possibility, we
calculated r, @nd p for a tex system with marginal tax rates 507 o)
higher than those of the actual system. The rank correlations were
only slightly less than those of the actusl tax system: .9813% and
.9740 for the cases where utility function psrameters are constrained
to be equal and where they are allowed to vary, respectively.
Similarly, the simple correlation coefficients in Table III.lc
decrease only slightly in value from their counterparts in Table
IIT.la. It appears that given the behaviorsl responses estimated
from this particuler sample, even an income tax with much higher
rates would not cause major diminutions in either r, or o.

So far we have avoided discussing whether or not our calculations
suggest the presence of socially important amounts of horizontal
inequity. A judgment cannot be made unless ethical beliefs about
horizontal equity are explicitly formulated. This could be
accomplished by specifying a social welfare function which depends
not only upon individusls' utilities, but also some parameters

which measure the degree of horizontal inequity (e.g., r p). In

S,

an individualistic framework, such @ social welfare function
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requires that families value horizontal equity, so that it appears
as an argument in their utility functions.l9 One can imagine varying
the weights with which the measures of horizontal inequity appear

in the social welfare function. In this way, the tradeoff between
individuals' utils' and horizontal equity would be made explicit.

To give the analysis more concreteness, the number of 'utils' needed
to balance increases in horizontal inequity (i.e., the marginal rate
of substitution between utils and horizontal equity) could be
translated into uniformly distributed dollars across the
pOpulation.20 Such an exercise is beyond the scope of this paper,
but our discussion does provide a framework for investigating the

welfare loss of horizontal inequity.

IV. OQualifications

Our purpose has been to investigate the empirical consequences
of 3 definition of horizontal equitywhich is framed in terms of
utility rather than ability to pay. To accomplish this, we have
computed family utilities using estimates of the parameters of a
generalized CES utility function. For the sample analyzed, three
principle results emerge: 1) Examination of both indices of
departure from horizontal equity suggests that in some cases tax
induced changes in utilities can differ from changes in incomes.

2) Differences in tastes of the magnitudes we have estimsted do not
seem to have a large impact on the indices of departure from
horizontal equity. 3) For those features of the tax system that
have been studied, there do not seem to be major departures from
horizontal equity, although there has been no attempt to guantify

their social importance. These results do not appear sensitive to the



particular cardinalizations examined.

As has been stressed above, these results are illustrative and
must be regarded with great caution. They might be understating
departures from horizontal equity because the sample analyzed is
not representative of the entire population. For example, if single
individuals were included along with married couples, more changes
in the ordering of utilities would have been detected. With more
complete data, it might be found that there were greater differences
in tastes than suggested by our utility function estimates.
Similarly, the assumption that all individusls take the standard
deduction probably influenced the outcome, although this assumption
would probably be more important in a study of vertical rather than
horizontal equity. (See [10, pp. 94-97].) With less restrictive
assumptions on the form of the utility function, we might have
isolated more differences in tax impacts on utilities versus incomes.

There are a number of less technical but perhaps more fundamental
problems associsted with the study. The possible effects of govern-
ment expenditures on utility have been ignored due to the extreme
difficulty of determining the value households place on public (_:;oocils.gl
We have also assumed that gross wages remain constant as the tax -

changes,
system/ and that there is complete flexibility in choice of hours of
work. Indeed, the very nqtion that family utility depends only on
leisure time and income is an enormous simplification. (Of course,
the use of all these assumptions is widespread.) Perhaps more
important in the present context is that we have not dealt with
the fact that non-pecuniary rewards vary between jobs, a phenomenon

that has received insufficient econometric investigation.



21.

Thus, this study must be viewed as only & preliminary empirical
exploration of the important issues raised by the new interpretation
of horizontal equity. However, at least onevlesson seems clear.

If our ultimate concern is the impact of taxes on the magnitude and
distribution of welfare, then even very careful investigations of
changes in income may not be enough. Individual utilities must be

scrutinized, despite economists' traditional reluctance to do so.
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*I would like to thank the Associate Editor of this Journal
and two anongmous referees for their useful comments. This paper
has also benefitted from the suggestions of Martin Feldstein and
Richard Quandt. Support was provided by a grant from the Sloan
Foundation to Princeton University's Department of Economics.,

lSee, e.g., [3], [8], or [17].

1t can be shown that if a1l individusls have identical tastes
and there is only one type of ability, then horizontal equity will
be satisfied by these schemes. (See [10] and the discussion below. )

Such assumptions are built into a number of the optimal taxation
studies.

3Of course, here and below the same considerations would apply

to a tax system with some other index of equal position, e.q.,
consumption, '

No claim is being made that utility based taxation is a
feasible goal of public policy. The issue is whether or not a utility
definition can be used to evaluate a system based upon observable
criteria. Note that opportunity taxation would be about ss difficult
to implement as utility taxation because of problems in measuring
potential earnings. We do not consider another aspect of horizontsl

equity which has recently received some attention. This is the impact
o% the tax system on pre-tax rates of return on assets. See 51,

_ 5In the U.S. tax system, the family rather than the individual
1s the unit of taxation, so it seems appropriate to have family
rather than individusl utility functions.

6The appropriate role for the economist in discussions of
ethical questions is to draw out the different implications of
8lternative sets of value judgments. Clearly, a number of 'arbitrary’
assumptions are needed in order to make interpersonal utility
comparisons., However, the framework developed in the present essay
is sufficiently flexible to allow investigation of the implications
of other value judgments.

TThis is based on sixteen hours per day, seven days per week
and 52 weeks per year. There seemed to be no way to avoid setting
an arbitrary time endowment. Hall [1k] assumes 2000 hours per year
available for work, but a2 number of individuals in our sample worked
considerably more than this.

Race and number of children have appeared as very important
factors in a number of lsbor supply studies. See, for example, [7]
or [1k]. Ideally, we seek estimates of lifetime utility functions.
The fact that in a given year one family has children and another
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does not may mean less that they have different tastes than that

they are in different stages of the life cycle. As more extensive
longitudinal data become available, it will become possible to
generate better estimates of utility function parameters. Also,

in future work it would be of some interest to make finer classifica-
tions: 'based on variables such as education, age and marital status.

ITaxes are calculated under the assumption that all families
file joint returns. A payroll tax of L.2%/0 is added for earned
income under $6600. Our data do not permit exact determination of
the tax rate. There is no information on capital geins, and it is
hecessary to assume that all families take the standard deduction.
For further details on the rate schedule see [20, p. 56]. The
husband's gross wage is calculated by dividing his earned income
by number of hours worked per year. The wife's gross wage is
reported directly. The variable A is corrected by an intercept
adjustment associated with the linearization of the budget constraint.
See [1k] or [22] for a description of this procedure.

loThe presence of strict equalities suggests the absence of

corner solutions, thus ignoring the problems associated with those
(particularly married women) who are absent from the labor force.
The extent to which the concentration of observations at zero hours
of work biases parameter estimates depends upon the structure of

the sample. 1In an earlier study [22], I analyzed very much the same
data set as that employed in the current paper, using both TOBIT
and a2 conventional estimation technique. The differences in the
implied behavioral elasticities were not great enough to merit using
more expensive techniques, given the purposes of the present paper.

11The limitations of this procedure have been discussed by
Heckman [15], who shows that this kind of imputation procedure will
in general yield biased predictions of wages for non-workers. In
practice, it probably imports a downward bias to the wage
elasticities. It would be of interest to attempt to re-do the
estimation employing 2 variant of Heckman's procedure, although using
on explicit utility function rather than ad hoc supply functions
would complicate the analysis. Note that under a progressive tax
system, the net wage varies with hours of work. Therefore, the wage
is calculated at a standard number of hours rather than the actual
number. Our results are not sensitive to the particular choice of
standard number of hours.

12The wage generating equation takes a form similar to earnings
functions found in the human capital litersture. The logarithm of
the net wage is a linear function of years of education, years of
market experience, experience squared, and race. The wife's work
experience is reported directly; for the husbands it is calculated
as age minus years of education minus 5.



13The study omits families which 8re on welfsre because they are
less likely to behave according to the model outlined below. Sece
[14]. Both Spouses must be present in order to be included in the
sample and neither can be self-employed. 1In additicn, families with
reported gross income of less than #L0O0 were excluded. It was felt
that for such families there were either reporting errors, an

1k
Let Ry = -e, By = -¢ 1n((l-yl<q2)/al) and 63 = -¢ 1ln

((l-al-ag)/qg). Then Ay = (exp(85/51))/A, and u = 1/81—1, where
A = (exp(53/31)+1).- (exp(82/61)+1) - 1. ©Note that if the R's

are consistent, so are the a's and pu .

interpreted as en assertion that tawes have no impact on the work
behavior of warried males., Other dimensions of labor supply such
8s years of education, Occupational choice and time of retirement
may very well be influenced by the tax system.

16Similar1y, it is not difficult to construct an example in
which equal utility families remain equal, but the rank ordering is
completely reversed. One part of the utility definition being
satisfied by a tax system is not sufficient to insure that the other

17Of course, the vslue of P will change under different
random orderings of the elements of U, angd U, . The results

This procedure is Neécessary in the absence of consensus on
the concavity of individual utility functions. Perhaps the best
known attempt to measure the elasticity of the marginal utility of
income is that of Frisch [11]. Stern [23] discusses the Frisch

19Alternatively, one could argue that 'society' values
horizontal equity apart from the tastes of its members. Under this
interpretation, the social welfare function would be non-paretian,
but a number of writers (see, e.q., [10]) have suggested that there
is nothing to prevent s reasonable set of vaslue judgments from
allowing for such a POssibility. It ig interesting in this context
to note that Pigou [21] considered both equal absolute sacrifice 2nd
minimum burden as caendidates for an ultimate principle of taxation,
but did not consider the possibility of including both ang trading
them off against each other.




QOFor applications o
concept, see [9].

21For an interesting

25.

f the uniformly distributed dollar

attempt, see [12],
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