
i l

if

State and Federal Tax Equity:
Before and After TRA '86

by Marcus C. Berliant and Robert P. Strauss

Special Report / Viewpoint

Marcus C. Berliant is associate prcfessor of economrcs,
Univercitl of Roclrcster Robert P. Staws is a visiting
professor of economics and public policy at tle Universiry
of Rochester This anicle was published in thc Joumal of
Policl,Aruly,sis and Managemen4 VoL 12, No. 1, 943
(1993) by tlrc Associstion for Public Policy Analysis and
Management. It is reprbtedwith permissionfromthe Jour-
nal of Policy Analysit and Management.

The progressivin and equil y* of both state and federctl
indit'idual income taxes, as well as the combined system
of both taxes, are examined before and af"ter the federal
Tizx Refom Act of I 986 usittg a vaiery of me asures applied
to federal statistics of incorne individual income tax data;
state taxes arc calculated using TAXSIM. The findings arc
as follows: First, in both 1985 and 1987, state personal
income toxes v'ere generallT- less progressive and mare
horizontally equitable tlwn the federal system Second, in
nwting from 1985 to 1987, state personal inconre tac
systems generalllt displayed decreased prcgressiviry arul
horizontal inequi4'. Tlrc combination of the rn*o rysterru
displayed generally lower progressitity and horizonnl
equiq' scores when v,e contpare 1987 to 1985. Last, tlrc
af'ter-tax inconte distibution became more wtequal when
we cotnpared 1987 to 1985.

lntroduction

The systematic characterization of the distribution of in-
come has long interested social scientists, statisticians, and
policymakers. The normative content of various statistics that
summarize large amounts of information about, for example,
the before- or after-tax distribution of income, is often quite
important in public policy debates about the wisdom of par-
ticular tax and spending programs. Indeed, the charge that a
particular public policy is "regressive" carries with it sig-
nificant negative connotations and the implication that such a
policy should be withdrawn because it offends our shared
values of what a just distribution of income should be.

How one defines and actually measures such emotive terms
as equitable, inequitable, progressive, and regressive can have
a significant impact on public debate on such policies, and these
matters are often discussed as election issues.

The Department of the Treasury and the Joint Committee on
Taxation have, over the years, developed a microsimulation
model of the tax code that is used to evaluate policy changes.

N

This model presumes no behavioral reaction on the part of
taxpayers beyond itemizing when it is tax-minimizing, and
simply takes a random, stratified sample of returns through the
changes in law, weights the resulting tax liability to bring the
sample to national totals, and reports the results. The model is
used primarily to project how revenue changes with policy.
However, computations from the model have often been used
to characterize the equity aspects of changes in policy. The
model generates three items that are given to lawmakers for
any tax proposal:

l. The number of taxpayers by income class whose tax
liability increases and decreases.

2. The average dollar amount of increase or decrease by
income class.

3. The change in tax burden for representative fictitious
texpayers.
These statistics are what generally appear in newspapers

when tax legislation is being considered by Congress. To
economists, these statistics do not accurately measure the two
equity aspects of the tax system that should be measured (see
Musgrave and Musgrave, 1989, p. 223):

. Vertical equity - the degree to which taxpayers
with higher ability to pay in fact pay more in taxes.

. Horiz.ontal equity - the degree to which taxpayers
in identical circumstances pay the same taxes.

Over the years, a number of statistical measures of these
properties ofa tax system have been proposed and used. These
include the Gini coefficient, median effective tax rates by
income class, and the coefficient of variation of effective tax
rates. It has become apparent that these simple measures do not
capture the important horizontal and vertical aspects of taxa-
tion, and this has led to the development of more sophisticated
and axiomatically justified measures.

Although tax policy is often driven by revenue or perhaps
effrciency considerations, the congressional decision process
makes it important to provide simple measures of the relevant
equity aspects of tax legislation to policymakers.

The focus of this paperis not on the theory of such measures,
which is addressed elsewhere (see Berliant and Srauss, 1991,
as well as a large literature, some of which can be found in the
references), but rather on the application of these measures to
a new context, that of state finance. Full evaluation ofa federal
tax policy requires consideration of state taxes as well, since
the total tax burden consists of federal, state, and local com-
ponents. State tax burdens are affected by federal tax policy in
several ways. First, a state may enact explicit changes in its tax
code in response to a federal policy (see Metcalf, 1993).
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Second, changes in federal liability can affect state liability
through deductions. Third, state tax bases can depend on the
definition of the federal tax base. The Tax Reform Act of 1986
provides researchers with an opportunity to examine the equity
effect, both federal and state, of a major change in federal tax
law. Revenue neutrality was central to this bill, while the focus
was on equity. It is interesting to see what happened given the
revenue constraint. In this paper, we seek to address the follow-
ing questions:

1. How do state individual income taxes compare with
federal individual income taxes and with each other
in terms of equity?

2. What effect did the Tax Reform Act of 1986 (TRA
'86) have on the equity of state income taxes, and how
did this compare to the change in equity at the federal
level? What was the net effect of the chanses at both
levels of government?

3. Are the dynamics of the equity of state income taxes
correlated with that of federal taxes?

Full evaluation of a federal tax policy re-
quires consderation of state taxes as well,
since the totaltaxburden consists offederal,
state, and local components.

We attempt to answer these questions by examining actual
individual income and tax data on the federal individual income
tax, and by using the results from state personal income tax
calculators developed by the NBER as an adjunct to its TAX-
SIM federal tax calculator. The previous studies of state income
taxes have relied on massive imputations (see Scott and Triest,
1990). Kern (1990) examines the impact of TRA'86 at the
federal level only, using the 1984 tax model rather than actual
post-reform data to project effects. The equity measures used
in these studies do not mesh with those advocated in the
theoretical literature.

To begin to answer these questions, we shall use statistics
of income (SOI) data from 1985 and 1987. The year 1985 will
be used as base case, since capital gains realizations accelerated
in 1986 as a result of the expected change in taxes (see Joint
Committee on Taxation, 1990); 1987 is the most recent year for
which SOI data are available. The first step is to compute equity
indices for each state that has an income tax for each of the two
years, as well as federal equity indices by state for each of these
years. Then the indices are computed for the combined federal
and state personal tax system for each state and compared with
the values for the federal system alone in order to examine the
marginal effects of each state personal tax system on overall
equity.

Our findings are as follows. First, in both 1985 and 1987,
state personal income taxes are generally less progressive and
more horizontally equitable than the federal system. This
probably results from lower rates and perhaps fewer deductions
and exemptions in the state systems (in Pennsylvania, for
example) than the federal system. Second, in moving from
1985 to 1987, state personal income tax systems generally
displayed decreased progressivity and increased horizontal
equity. Also, the federal personal tax system displayed

decreased progressivity and horizontal equity. The combina-
tion of the two systems displayed generally lower progressivity
and lower horizontal equify scores when we compare 1987 with
1985. Last. the after-tax income distribution became more
unequal when we compare 1987 with 1985. Our results are
consistent with those in the recent literature on income ine-
quality and taxes in the 1980s, such as Gramlich, Kasten, and
Sammartino (1991) or Michel (1991). The main conclusions
drawn from that literature are that before- and after-tax income
inequality increased in the 1980s, and, although the federal
individual income tax remained progressive over this time
period, its progressivity declined. We come to the same con-
clusions for the years 1985 and 1987, but have the following
additions to these conclusions: We found that federal equity
declined as well, state progressivity and inequity decline4 and
the net effect of the combination of federal and state personal
tax systems is unambiguously a system in 1987 that was less
progressive overall than in 1985. Our methodology differs from
these other studies in that we account'for state income taxes,
we do not account for transfers and imputations that might be
made, and we use actual postbehavior data rather than data
from earlier years that are aged. Finally, we employ a variety
of equity measures rather than focusing on one particular
measure.

It is also interesting to compare our results with the literature
on state income tax progressivity, a recent contribution to
which is Formby and Sykes (1984). They find, as we do, that
there is a good deal of variation in the progressivity of state
income taxes across states, and that the federal personal income
tax tends to be more progressive than state personal income
taxes. Our ranking of the progessivity of state income taxes is
in general agreement with theirs. For example, Formby and
Sykes find that Maryland has a less progressive tax than many
states, and our results confirm this. Formby and Sykes examine
the progressivity of the North Carolina income tax over the
period 1957- 1982 and find a general trend of declining progres-
sivity. This is consistent with our result for North Carolina in
1985 and 1987, which generally displays adecrease in progres-
sivity for that state, independent of the measure used. One can
conclude from this that TRA'86 had an important impact on
North Carolina that was consistent with the long-term trend.

Since the emphasis of this work is on the empirical evalua-
tion of stat€ taxes, we omit a detailed discussion of the theory
of index numben, and merely outline some approaches that
have been used.

In the following section, we discuss the general literature
and approaches to income and tax inequality. We then introduce
the index numbers used in our research, summarize the char-
acteristics of the data and methodology, and examine how the
data is characterized by the index numbers. When index num-
bers are computed using our data, many index numbers drawn
from the literature will be included. The final section contains
our conclusions and directions for future research.

An Appendix of the formulas for the index numbers is
available from the authors upon request.

Approaches to Characterizing the Distribution of
Taxes and lncome

From a theoretical standpoint, index numbers describing the
distribution of income or tax burdens arise from two different
sources. First, they canbe justifiedas simple summary statistics
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to be used by policymakers in evaluating tax systems. In this
sense, they are directly connected to a policymaker's preferen-
ces. Secon4 they can arise through their explicit entry in
agents'utility functions (i.e., they summarize an externality) or
in a social welfare function (see King, 1983).

We found thntfederal equity declined as well
state progressivify and inequily declined" and
that the net effect of the combination of
federal and stale personal tax systems is un-
ambigously a system in 1987 that was less
progressive overaA than in 1985.

From a pragmatic viewpoint, the flust motivation is more
important. Recalling the definitions of vertical and horizontal
equity given in the previous section, methods for quantifying
the degree of vertical and horizontal equity embedded in a tax
system are needed to evaluate policy changes.

More than 60 years ago, the English economist Dalton
(1925) pointed out that underlying the choice of one statistical
inequality index over another (e.g., choosing the Gini coeffi-
cient of income inequality rather than the variance of income)
is some notion of aggregate or social welfare that would be
maximized were the index to reach its hmit ('say, an egalitanan
or equal distribution of after-tax income) as a result of
deliberate social policy.

Dalton focused attention on the fact that our inference about
the desirability of specific distributional policies might be
affected by the nature of the index number or summary statistic
used to compare present circumstances (say, the current dis-
tribution of income) with those resulting from a specific policy.

Over the years, a number of measures of (after-tax) income
inequality, such as the Gini coefficient (see Appendix I, avail-
able on request, for an algebraic statement), have been
proposed and used. However, in the specific context of tax
policy, these simple measures do not capture the notions of
either vertical or horizontal equity. They capture shifts, say,
between the before- and after-tax distributions of income, but
do not account for how individuals are treated by the tax
system. For example, the relative positions of an individual in
the before- and after-tax income distributions might be quite
different. The axioms or properties underlying these index
numbers of income inequality have been examined only rela-
tively recently (see, e.g., Thon, 1972).

In 1948, Musgrave and Thin proposed some crude progres-
sivity measures. These measures included the rate of change of
the effective or average tax rate as income changes, the rate of
change of the marginal tax rate, the elasticity of tax liability
with respect to before-tax income, and the elasticity of after-tax
income with respect to before-tax income. These could be
graphed over the range of before-tax incomes, or averaged over
this range. These measures are easily calculated for statutory
taxes. However, they are hard to calculate for the empirical
distribution of taxes, since there is generally considerable
variance in the taxes actually paid at any income level (see, e.g.,
Gouveia and Strauss, 199 I ). This variety of measure also takes
into account statutory law and portions of tax schedules that

might apply to nobody; thus, it is important to account for the
characteristics of taxpayers who are actually present. Toward
the end of their article, Musgrave and Thin propose a measure,
the measure of effective progression, that does not suffer from
these deficiencies. It is defined by I minus the before-tax Gini
coefficient over I minus the after-tax Gini coefficient. How-
ever, the most important deficiency of all of these measures is
that the value judgments underlying them are not explicit.

Next, we turn to the modern development of index numbers
ofvertical and horizontal equity, which is based on properties
that characterize (i.e., are necessarily satisfied by and are
implied by the use of) a particular measure.

Two approaches to this problem of how to choose the proper
index number for evaluating tax and income distributions sug-
gest themselves: (1) try to derive an index number from an
aggregation rule or social welfare function that contains
specific value judgments about how society views individual
incomes - an approach to index number construction that we
call the "welfare approach"; and (2) view an index number as
a normative decision tool directly, and choose it on the basis of
the plausibility of the value judgments contained in the indices
directly - an approach that we call the "direct approach." We
turn first to the welfare approach.

In a fundamental paper, Atkinson (1970) argued that an
index number summarizing the distribution of income should
be derived from a well-defined social welfare function (SWF).
Most recent work on index numbers of income inequality as
welJ as pove,rJy J,i^'ag$ a.re g.er^l9.rafizaf,ron"s or ex.rensiotus of $,t$
line of analysis and technique of proof. An example may be
found in King (1983). Atkinson (1970) suggests that the social
welfare function be of the general additively separable and
symmetric form:

*=i utt
i =  I

where y. is income of the rth unit, and U is a monotonic
indirect utility function. The concept of equally distributed
equivalent income, yede, per capita income yielding the same
social welfare as the true distribution. is defined by:

nU (t"ar) =i ,r,
i =  I

The inequality index 1 is defined to be the loss in social
welfare, in terms of income, from having income unequally
distribute4 normalized by mean income. Formally, if m is
mean income of the true distribution.

I= I - yeae /m

If 1 is assumed to be variant to proportional shifts in the
distribution, that is,

I ( y t ' . . . , ) n )  =  I ( l t y t , . .  . ,  l q , )

for k > 0, then, using some mathematics derived in the
theoryofriskuu".rton, 

, n I
1 = l - 1 5 '  r l . - t r ^ l r t r - t

[; ' '  J
The parameter / here represents the degree of inequality aver-

sion, analogous to risk avenion in the theory of uncertainty.
While the derivation of various indices of vertical and

horizontal equity from social welfare functions has been a
prevalent form of theoretical rationale for particular equity

(f
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measures,r this line of research suffers from certain limitations.
What does a social welfare function do? It ranks states of an
economy. What does an inequality index do? It ranks states of
the economy. What is the difference? What properties do we
want each to have? If assumptions are imposed on the social
welfare function, why should not the same assumptions be
imposed on the index number? For example, the social welfare
function of Atkinson is required to be additively separable, but
the inequality index / is not additively separable in incomes.
Also, the inequaliry index 1is assumed to be homogeneous of
degree zero, but the social welfare function does not have this
property. The application of subsequent assumptions on the
index number may reflect inconsistencies between fundamen-
tal value judgments being entertained about the social welfare
function and the index number. Furthermore, since the deriva-
tion of this type of index number requires the inversion of a
utility function, they are inherently single-variable in nature.
This is a limitation if one wishes to characterize social welfare
in terms of several variables, such as incomes and effective tax
rates or incomes and tax liabilities.

A number of these disadvantages may be overcome if one
views index numbers directly as a social welfare function, and
simply chooses an index number on the basis of its inherent
plausibility.2 Below, a broad class of index numbers based on
the relative position of all pairs of incomes in sociery is
developed. The underlying separabil ity assumptions are
weaker than those of King ( 1983) and Atkinson ( 1970), and as
such are inherently more attractive. In the next section, we shall
describe the intuition behind these index numbers. For a
theoretical development and further applications, we refer to
Berliant and Strauss (1991). Appendix I (available from the
authors) contains the formal definitions of many index num-
bers, all of which are used in the empirical applications below.

The literature on vertical equity is huge and growing, so it
would be futile to ry to give a complete survey in the limited
space here. We can only say that there are many approaches to
this measurement problem, and that many measures are yet to
be justified by axiomatic characterizations. References in other
strands of the literature include Kakwani (1977\ and Suits
(t9'77).

The literature on horizontal equity is more recent but is
rapidly developing. Feldstein ( 1976) ignited interest in this area

rBlackorby and Donaldson (1978, 1980) proved that the relationship
between homothetic social welfare functions and inequality indices is one-to-
one, although under their framework, ordinally equivalent indices do not
always lead to ordinally equivalent social welfare functions. A general proce-
dure has recently been proposed by Eb€rt ( 1987). A second ordering, through
which the trade-off between the inequality of an income distribution and its
mean income is determined, is postulated. When this order is combined with
an inequality ordering, the two orderings generate a social welfare function and
vice versa.

Lin (1989) has examined the relationship between revenue, tax systems,
and index numbers under the welfare approach. If the revenue generated by a
cenain tax system increases, does progressivity (as measured by a panicular
index number) increase? If so, then the tax syslem is said to be progressive
effective with respect to the inequality measure. In this way, relations between
inde^x numbers, tax systems, and social welfare functions were established.

'Under this second approach, population decomposability is the axiom
employed most frequentlyi see, for example, Shonocks ( 1980, 1984). Recent-
ly, Shorrocks and Foster ( 1987) have shown that transfer-sensitive Pigou-Dal-
ton indices agree on the pairwise inequality ranking of one income distribution
obtained from another using favorable composite transfers.

by discussing its importance in the context of tax reform. He
asserted (p. 83) that the classic def,rnition is related to the
principle that the ordering of individuals by utility level should
not be changed by a tax system. This led researchers to consider
measures of rank reversals in utility or income to be measures
of horizontal inequity. Atkinson (1980), Plotnick (1981, 1982),
and King (1983) followed up on this line of research. For
examples demonstrating that such measures are umelated to
the classical concept of horizontal equity defined above, see
Berliant and Strauss (1985). Recent contributions to this litera-
ture include Kaplow (1989), Musgrave (1990), and Jenkins
(1988). Currently, there is much debate about the definition of
horizontal equity, and how it might be made operational. We
prefer the classic definition and direct axioms or properties that
characterize the index numbers.

Operational Measures of Vertical and
Horizontal Equity

We provide below operationalizations of the traditional
concepts of horizontal and vertical equity. This is achieved in
two steps. First, we develop index numbers based on the equify
concepts. Second, we apply them, along with other index
numbers found in the literature. to annual data on federal
individual income tax retums for the years 1985 and 1987,
where state tixes are found using the National Bureau of
Economic Research (NBER) state personal income tax cal-
culators.

Classifications of Progressivity and
Horizontal Equity

Two prefatory remarks are in order. First, we shall use
economic income as a proxy for individual welfare. This is
equivalent to the use of an indirect utiliry function and is
standard in the literarure. Second, we take as given a partition
of the economic income distribution into cells of "equals" for
the purpose of separating horizontal and vertical comparisons.
We also take as given a partition of the set of effective [ax rates
into cells, which is used to distinguish "similar" effective tax
rates for proportional comparisons. Clearly, the index number
values depend on the precise nature of these partitions, but the
empirical ordering of tax systems generated by the index
numbers is generally independent of these partitions. Such
partitions are necessary to ensure that the empirical implemen-
tation of these index numbers is computationally tractable.

To describe the vertical characteristics of the tax system, we
follow Wertz (1975, 1978) and partition comparisons between
taxpayers into three groups: the fraction of pairs of taxpayers
whose tax liability is progressively distributed, the fraction of
pairs of taxpayers whose tax liability is proportionately dis-
tributed, and the fraction of pairs of taxpayers whose tax
liability is regressively distributed. We shall construct the
measures so that they sum to one. A comparison of taxpayers
shows progressively when both the income and effective tax
rate of one taxpayer ar€ greater than the income and effective
tax rate of the other taxpayer. Proportionality is said to occur
when the incomes of two taxpayers are different but the effec-
tive tax rates are the same. Finally, regressivity is said to occur
when one taxpayer has a larger income but a lower effective
tax rate than the other taxpayer in the paired comparison.
Counting the number of paired comparisons that are progres-
sive and dividing by the total number of paired comparisons
between taxpayers with different incomes (the vertical com-
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parisons) yields the unweighted progressive index. Similar
computations yield the unweighted proportional and regressive
index numbers.

Table I provides a summary of the classifications of these
static comparisons between pairs of taxpayers.

To ascertain the extent to which taxes are distributed
progressively, proportionately, and regressively, we take into
account not only lhe number of occurrences of each type of
comparison, but also the degree of income and effective tax
rate disparities. Our subjective judgment is that it matters when
scoring such comparisons whether taxpayer A with an effective
tax rate of 28 percent and taxpayer B with an effective tax rate
of 20 percent have similar or very different incomes. Thus, the
actual measurement involves the weighting of each comparison
count by the absolute difference in income of each pair of
taxpayers.

Similar considerations argue for taking into account the
extent of differences in effective tax rates. That is, if taxpayer
A has an income twice that of taxpayer B, it seems to maffer
just how similar (or different) the effective tax rates are for the
two taxpayers. For example, should A have an income of
$30,000 and B have an income of $ I 5,000, the progressiveness
of the tax system would seem to differ if, in the first instance,
the respective effective tax rates were 28 percent and 20 percent
while, in the second instance, effective tax rates were 32
percent and l8 percent. Clearly the former would seem to be
/ess progressive than the latter.

To account for such differences in effective tax rates, we
weight the comparisons by the ratio of effective tax rates rather
thanthe dffirences in effective tax rates. We do this for several
reasons. First, using the ratio differentiates more effectively
between a pair of effective tax rates that are close to each other
nominally but not relatively. A pair of effective tax rates of l0
percent and 14 percent would seem to be much more disparate
than a pair of effective tax rates of 46 percent and 50 percent.
While the diffe rences are both 4 percent, the former pair of tax
rates clearly displays more disparity. Second, using the ratio of
rates deals with proportional comparisons when forming the
weights for each comparison operation. If one were to form a
weight based on the difference in effective tax rates, the weight
would be zero, while by using the ratio the weight becomes
unity. Third, to deal with a comparison between a positive and
a negative tax rate, we take a ratio of the tax rate class ranks
(or subscripts) rather than the ratio ofthe average tax rates in
the classes themselves. To be consistent. we also use the ratio

of class ranks in comparisons involving two positive tax rates
as well as any comparison involving a zero tax rate.

The weighted vertical index numbers are formed as follows:
for each progressive comparison, weight by the difference in
incomes and the ratio of effective tax rates, and sum over
progressive comparisons. Repeat this procedure for both
regressive and proportional comparisons as well. Divide each
of these sums by the local sighted sum over all vertical com-
parisons.

Horizontal equity, unlike vertical equity, does not admit
multiple classifications. Simply put, horizontal equity means
either that equals are fteated the same or they are not. Accord-
ingly, we shall measure the extent to which effective tax rates
are different or are identical. Again, following Wertz (1975),
we classify as inequiry^ those instances of differential effective
tax rates for pairs of taxpayers with identical incomes, and as
equity instances of identical effective tax rates for pairs of
taxpayers with identical incomes. Dividing these counts by the
total number of horizontal paired comparisons, comparisons
between taxpayers deemed to be equals (operationally, in terms
of income), the unweighted horizontal equity and inequity
index numbers are obtained. By weighting each paired com-
parison by the ratio of effective tax rates in order to account for
the extent of inequitable treatment by a tax system, and then
performing the same calculations as for the unweighted
horizontal index numbers, the weighted equity and inequity
index numbers are obtained. Notice that each weighted count
is divided by the sum over all horizontal comparisons of
weighted counts.

The weighted horizontal and vertical measures are obtained
by making all possible comparisons among pairs of taxpayers,
and accumulating the weighted comparisons of each type of
classification. Note that in the case of the vertical comparisons.
a tax system may be said to have simultaneously progressive,
regressive, and proportional components to it. This occurs
because comparisons are relative, and the number of com-
parisons are numerous. For n individuals in an economy, there
are n(n - l) total comparisons.

What we call "dynamic" index numbers are used to compare
two tax systems, which we call X and Y. We assume that
economic income is independent of which tax system, X or X
is imposed. In our application below, plan X is the federal
income tax system, while plan Y is the total income tax system
consisting ofboth federal and state taxes. The question we ask
is as follows: Given that both the federal and state tax systems

I

Table l: Definition of Static and Dynamic Berliant-Strauss Index Numbers

Static Comparison Dvnamic

No ChaneeMore Pros. More Regr

Progressive Y r > Y z

I l > t 2

t't {z
tt t2

t ' t  _ t ' z
t l  t2

t'r fz
tt lz

Proportional / t  < t ' z

for

Y r < Y z

{ t < t ' z

for

Y t > Y z

Y r * Y z

t t = t 2

t't t'z

tt t2

Regressive Y r < Y z

t t > t 2

t't t'z

tt t2

t't t'z

tt t2

t't t'z

Il t2

Note: / is income, person 1,2. I is effective tax rate in period 1 (initial period). t is effective tax rate in period 2 (after tax changes).
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are imposed, what is the marginal effect on equity of the state
tax system? We do not seek to address questions concerning
the equity effect of repealing a state tax system. Therefore, the
assumption that economic income is fixed is needed. For each
pair of til(payers, these dynamic index numbers account for
whether the comparison becomes more progressive, regres-
sive, or proportional under Y as opposed to X, provided that
the comparison is vertical (see Table I ). For example, consider
a comparison between two taxpayers with unequal incomes. [f
the ratio of the effective tax rate under plan Y to the effective
tax rate under plan X is higher for the taxpayer with higher
income, then this comparison is classified as more progressive.
If the ratios are the same for the two taxpayers, the comparison
is classified as proportional or "no change." If the ratio is higher
for the taxpayer with lower income, then the comparison is
classified as more regressive. The counts in each classification
are totaled; no weighting is involved. Dividing each count by
the total number of vertical comparisons yields the dynamic
vertical index numbers.

An appendix of the algebraic formulas of various index
numbers in this paper and others in the literature as well as the
computer software to perform these calculations are available
from the authors upon requesl

Propertles of the lndex Numbers
What properties should index numbers have? The answer to

this question depends on what one is trying to measure and
what types of cardinal assumptions one wants to make.
Moreover, it is natural to inquire both whether a property is
satisfied by an index as well as whether it is part of some set of
(minimal) sufficient conditions for deriving an index. Most
index numbers in the literature have been characterized in the
sense that necessary and sufficient conditions generating them
have been found. Here we concentrate on necessary conditions.
Complete characterizations of our index numbers can be found
in Berliant and Strauss (1991).

Index numbers pertaining to income inequality tend to be
dependent only on after-tax income, while index numbers
pertaining to vertical and horizontal equity tend to be depend-
ent on before- and after-tax income, before-tax income and
effective tax rates, or before-tax income and tax liability. Thus,
measures of horizontal and vertical equity have more complex
ordinal and cardinal properties.

The first type of property that one might require is that the
index depend only on the attributes of taxpayen that actually
exist, and not on parts of the tax system that apply to nobody.
This condition is satisfied by most index numbers, including
ours.

Another important property one might require is that an
index not change when various kinds of increasing transforma-
tions of variables are taken. For example, if every taxpayer's
after-tax income is increased by $1, one might require that an
index number's value not change, since the relative distribution
of taxpayers does not change. For index numbers of income
inequality, which depend only on after-tax income, such as-
sumptions are evident. For more complex numbers that depend
on more than one variable per taxpayer, the formulation of such
properties is not as obvious, since there are several variables
(before-tax income, tax liability, effective tax rate, after-tax
income) on which the property might hold. (Henceforth, we
refer to these variables as taxpayer attributes.) Knowledge of
anv two of these variables allows one to calculate the other two.

so index numbers of equity can be phrased in terms of any two,
but cardinality properties obviously differ depending on how
the index is formulated.

In addition to these concerns, there are strong and weak
cardinality properties. Strongest among these are inde-
pendence with respect to any increasing (even nonlinear) Eans-
formation of any attribute for all taxpayers. Weaker is the
assumption that an index is independent of any increasing
linear ftansformation of an attribute, which implies that the
index is scale-independent. Finally, the weakest assumptions
are of independence with respect to certain types of increasing
linear transformations of attributes, such as multiplication by a
positive constant or addition of a constant. In all of these cases,
it is natural to put the cells of "equal" incomes and "similar"
tax rates used to define our index numbers through the same
transformations as income and tax rates.

Horizontal equily, unlike vertical equity, does
not admit muhiple clnssifications. Simply put,
horizontal equify means eilher tlut equals are
trealedthe same orthey are not. Accordingly,
we shall measure the extent to which effective
tax rates are different or are identical.

lt is easy to check the properties of index numbers given an
algebraic statement, so we leave to the reader the derivation of
properties of index numbers listed in the appendix (available
from the authors). Here we focus on our own index numbers.
We choose to focus on before-tax income and effective tax rate
as the two taxpayer attributes of interest, making this choice
because it results in comparisons that can be classified, as
explained previously. If, instead ofeffective tax rates, we chose
to use tax liability, the classification of paired comparisons
would not be as easy or natural. For example, a paired com-
parison between two taxpayers in which one taxpayer's income
and tax liability were higher than the other's only has the
implication that marginal tax rates are positive; it might not be
classified as progressive if the effective tax rate of the first is
not higher than that of the second.

First consider our unweighted index numbers (of all
varieties). These index numbers depend only upon classifica-
tions of comparisons, and not on the actual values of the
attributes involved. Thus, it is easy to verify that these index
numbers are independent of increasing (even nonlinear and
discontinuous) transformations of each of the attributes
separately. For the static index numbers, this means transfor-
mations of the before-tax income scale and the effective rate
scale. For dynamic index numbers, this means transformations
of the before-tax income scale and the ratio of plan Y to plan
X effective rate scale (which, in fact, can be interpreted as
transformations of the plan X and plan Y scales separately).

Now consider the weighted index numbers. For given effec-
tive rates, they are immune to increasing linear transformations
in before-tax income, but not to nonlinear transformations.
They are also immune to multiplication of the effective rate
scale by a positive constant, but not to addition ofa constant or
nonlinear transformations. In other words, the weighted
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measures are more cardinal than the unweighted measures.
Does this make sense? The answer lies in the intuition given in
the previous subsection. If we want to distinguish between
comparisons of taxpayers with effective rates of 10 percent and
I 4 percent on the one hand, and 50 and 46 percent on the other,
independence with respect to addition of constants (36, in this
case) will not be satisfied. In other words, stronger assumptions
of independence with respect to transformations are not always
desirable. and are not an end in themselves.

There are many other types of axioms that might be placed
on index numbers. For example, population decomposability
requires that an index be additive across populations. As can
easily be verified, this axiom is satisfied by many after-tax
income inequality measures, but not by the Gini coefficient nor
any of the multivariate index numbers commonly used. Finally,
one can check to see the effect on an index if the population is
"cloned" so that each taxpayer is represented by two with the
same attributes as the original taxpayer. Our vertical index
numbers are immune to such an operation, while ourhorizontal
numbers are not.

Many other properties of index numbers have been ex-
amined in the literature, and some index numbers, such as the
Gini coeffrcient, possess multiple characterizations in terms of
axioms. We refer to Berliant and Strauss (1991) for charac-
terizations of our index numbers in terms of axioms.

Kiefer (1984) tries to provide a taxonomy for sorting index
numbers by their properties, narrowing down the class of
acceptable index numbers to his own (among those he con-
siders), which he modestly calls K. Most important in this
taxonomy is the property that an rndex should not be invariant
to multiplication of all effective tax rates by a constant. The
arguments forthis property are, ofcourse, quite subjective. One
could also assert that shifting the pretax income distribution by
adding a constant to all incomes should yield the same value
of the index, since neither the relative pretax income distribu-
tion nor tax liabilities change with this shift. It is easy to verify
that Kiefer's index does not satisfy this property. The point is
that there is an infinity of ways to classify index numbers, an
infinity of properties (desirable or not) that they might satisfy,
as well as an infinity of ways to characterize each index.

Differences between axioms underlying index numbers tend
to be less relevant from the standpoint of empiricism, since the
index numbers tend to be highly correlated and tend to reflect
common trends. This was exposed in our earlier work, and will
be discussed again in a later section.

Data Sources and Limitations
The data used to measure the vertical and horizontal equity

of the U.S. federal individual income taxes are from publicly
available anonymous samples of individual income tax retums
created annually by the SOI Division of the Internal Revenue
Service, and provided periodically to the National Archives for
sale as public use tapes. These data are used by the Intemal
Revenue Service in their annual publication Statistics of In-
come: Individual Income Tax Retunts. This file is typically
augmented with more high-income retums than are made avail-

A able to the public, and then provided to the Office of Tax
i it Analysis (OTA), the U.S. Treasury Department, and the Joint

Commiuee on Taxation of the U.S. Congress, to be used in
conj unction with the Treasury Department's microsimulati on
model of the federal individual income tax. (This model is used

to project the revenue changes from tax reform proposals.) The
OTA file is frequently modified further by the addition of
imputations for data not contained on the various federal in-
dividual income tax returns, and is reweighted to allow the data
to be used to project income levels to future time periods.

As is well known, information on the tax position of in-
dividuals and families is generally not available from such data
sources as the Current Population Survey (CPS). The CPS
contains much richer information on tmnsfer income to low-
income units, and uses a household unit of measurement that
differs from that used to administer the Internal Revenue Code.
The SOI files do not have information about low-income
individuals, as many are not required to file and are not in the
tax system; thus, these files have certain limitations.

Both the SOI and CPS fail to reflect various types of
nonmarket income captured in the national income and product
accounts. Personal income, as defined in the national income
and product accounts, is substantially broader than adjusted
gross income, total money income, or the concept of economic
income we are able to construct from the available data files.
Our income concepts do not capture, for example, interest on
state and local bonds, which is tax-exempt for federal tax
purposes and therefore not reported on the federal tax forms.

Our economic income concept includes wages and salaries;
interest and dividend income, without regard to the dividend
exclusion; the various types of business income from farming,
sole proprietorships, rents, and royalties; long- and short-term
capital gains, without regard to any exclusions; gains from
installment sales; and all reported pension income. Table 2
displays the components of economic income for each year. For
each year we have sought to use as broad a definition of
economic income as permined by the data collected by the tax
administration system, but have not attempted to make imputa-
tions for exempt or excluded items from the tax system or
income that might otherwise be attributable to taxpayers.

Table 2: Comoonents of Economic lncome bv Year
Source of lncome 1985 1987

Wases x X
l ) i v idends x X
Interest x X
Snlc nronrictnrshin income nr' locs x X
Nnnqcherlrrle l-) canital oainc x X
Suoolemental schedule income Gorm 4797) x X
Pensions X x
Farm income or loss x X
State income tax refunds x x
Alimonv received x X
Caoital sains before carrvover loss X X
Schedule E income x x
Gross unemolovment comDensation X X
Gross Social Securiw benefits X X

Net state personal income tax liabilities were simulated by
the NBER TAXSIM model, which used the 1985 and 1987
public use SOI data tapes. NBER provided to the authors the
simulated net state income tax liabilities, the state ID code,
federal filing status, and several other variables, which per-
mitted the unique matching of each NBER return to the original
return in the 1985 and 1987 public use files maintained by the
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authors. The definition of economic income, net federal taxes
due, and application of the various index numbers developed
above exactly parallels the current and earlier research by the
authors. As mentioned previously, 1985 was chosen as the base
year to avoid massive capital gains realizations in 1986 from
the anticipated changes in the tax code. Although the full effects
of TRA '86 were not apparent in 1987 - because of the
phase-in of some provisions, as well as the incomplete adjust-
ment to the new law on the part of individuals - it is the most
recent year for which we have data.

One problem with this reconstruction of state taxes using
this data is that calculated revenue totals from the states differ
substantially from actual revenue collections for 1985 and
1987.r There are several reasons for differences that constitute
important limitations on the empirical results below:

l. The truncation of the distribution of income by state
in the underlying income data that TAXSIM uses in order
to prevent unlawful disclosure of high-income returns by
the IRS, with the result that high-income refurns are
systematically underrepresented in our sample.

2. The higher tax entry point for the federal individual
income tax in comparison with many state income taxes,
which means that low-income filers for state tax pur-
poses are not represented or are underrepresented in the
sample.

3. Imprecision in the attribution of state of residence in
the underlying data from the IRS. Owing to the lack of
interest on the part of the federal govemment, the in-
dividual income tax return lists the taxpayer's mailing
address rather than the taxpayer's place of residence.

With better than 70,000 observations available for 1985 and
1987, calculation of the vertical equity measures would require
five billion comparisons of taxpayers (recall that there are n[n
- 1l comparisons to make) for each year; this would clearly be
too burdensome computationally. Accordingly, the data were
grouped into I 14 effective tax rate classes for states and 214
for the federal tax system (which has a broader spectrum of
effective tax rates), and 25 economic income intervals.a

The effective tax rate classes utilized were 0.25 percent
apart for both state and federal tax systems, and covered the
negative domain as well. The income intervals were chosen
each year so that each interval conesponded to 4 percent of the
(weighted) number of tax returns per state each year. It should
be emphasized that the intervals used in our analysis are quite
different from those used and publicly reported by OTA.
Generally, ou income classes are much finer in the lower and
middle ranges of the income distribution. The Treasury group-
ings focus attention on higher-income t.xpayers, or those with

lBy "actual" we mean the observed collections for calendar years 1985 and
1987. Collections differ t'rom liabilities for the calendar year in that they reflect
payments of estimated taxes, collection of penalty and interest, withholding
behavior of employers, and so forth, while "liabilities" indicate the final,
after-credits tax that was due for the calendar period.

aEven this reduction in the dimensionality of the computational problem
require millions of comparisons, since the q matrix has 2,850 cells and needs
to be compared to 2,849 other cells, which implies better than 8 million
comparisons. Fomrnately, many cells are empty since there are not low-income
taxpayers with high effective tax rates, etc. The algorithm developed scans and
dynamically keeps track of the relative position of nonzero cells in order to
achieve computational effi ciency.

income in excess of $100,000. Clearly, for distributional and
general statistical analysis, using intervals that reflect the
population of taxpayers is the appropriate classification
scheme. A prerequisite to obtaining annual classifications by
four percentage points is the calculation of the cumulative
distribution per state from each data file.

In both our previous work and this research, we have con-
ducted experiments with l0 rather than 25 income intervals to
check sensitivity of the results with respect to the number of
income and tax rate classes. With very few exceptions, al-
though the cardinal values of the index numbers change, their
relative rankings or ordinal values of tax systems do not
change.

Empirical Results
In 1986, the federal tax system was substantially overhauled

by the elimination of any distinction between capital gains and
other sources of income; the limitations placed on the amounts
of active, positive income that could be offset by negative,
passive losses; the phased reduction over time of the top
marginal tax rate from 50 percent to the 28-to-31-percent
range; and the doubling of the value of personal exemptions.
Because our data end at 1987. we cannot observe the final
implications of the Tax Reform Act of 1986; however, we can
measure the effects of the movement to the transitional tax
tables for 1987 and the broadened definitions of income.

Gold (1987) described in substantial denil thc
range of clnnges tlntwere considered in 1986
and 1987 by the states and conjectured that,
overall, stale perconal income tilxes wouW be-
come more progressive, even though many
stntes lowered their top marginal tax rates.

As is well known, the states began grappling in 1985 and
1986 with what Congress finally enacted in the fall of 1986,
and decided in various ways to keep or give back the "windfall"
that the base broadening and speedup in capital gains realiza-
tions were predicted to bring. Gold (1987) described in sub-
stantial detail the range of changes that were considered in 1986
and 1987 by the states and conjectured that, overall, state
personal income taxes would become more progressive. even
though many states lowered their top marginal tax rates. He
attributed this likely increase in progressivity to increases in
personal exemptions and the general base-broadening that
resulted from the passive loss rules and elimination of the
capital gains exclusion.5

Of interest below is how the index numbers of progressivity
and horizontal equity have changed by state with these substan-
tial changes in federal and state personal income tax law. For
both 1985 and 1987, we have constructed a series of effective
tax rates that allows us to examine how state and federal
individual income taxes have evolved during this period.

ssee also Tannenwald (1987) and Chemick and Reschovsky (199O) for
discussions of the New England states' responses to the federal changes.
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Recall that our calculations of effective state personal income
tax rates are the ra[io of simulated state personal taxes, after
credits, to economic income, while our calculations of effective
federal personal income tax rates are the ratio of reported
federal taxes, net of credits, to economic income.

In this section, we provide tables that show the pattern of
state taxes and effective tax rates for I 985 and 1 987 for various
parts of each state's distribution of ircome. Then we examine,
with our vertical and horizontal equify measures, the pattern of
four effective tax rates:

1. Each state individual income tix system is first con-
sidered in isolation. In particular, effective tax rates and
after-tax income distributions are computed using state
taxes.

2. Effective tax rates for the federal individual income
tax in 1985 and 1987 are calculated for comparison
against the effective tax rates of the state individual
income taxes.

3. Effective tax rates for the combined state and federal
individual income taxes are calculated to allow us to
examine the evolution of our individual income tax .sys-
temin1985 and 1987.

4. Effective tax rates of the federal individual income tax
are compared to the combined effective tax rates of the
state and federal individual income taxes for 1985 and
1987 using the dynamic index numbers discussed above.
We emphasize that we are using actual postbehavior data on

incomes and federal taxes rather than aged data or data
processed using elasticities. By using actual federal tax retum
data, we are observing the results of reactions to various
incentives in the federal and state tax system that cause tax-
payers to alter their sources of income as well as their activities
which lead to various itemized deductions. Consequently, we
do not have to speculate on what such reactions might be or
resort to statistical procedures to age the data to post-TRA '86

periods. On the other hand, we do not have available com-
parable, actual state-by-state data on state personal income tax
liabil i t ies. However, because most personal tax-planning
decisions are dominated by federal tax considerations on ac-
count of the higher federal tax rate structure, it seems
reasonable to presume that in applying statutory state rules, we
are in effect observing ex post state personal income taxes that
parallel in nature the actual federal liabilities.

Taxpayers ordered by their tax payments in
the third quartile in every state except Maine
and Utah experienced a stste personal tax
reducti.on in 1987 compared wilh 1985.

The data we report below thus reflect the result of several
processes across time: (1) the changes in federal and state
personal income tax statutes, which reflect both fiscal and
reform impulses at the federal and state level; (2) changes in
the economy and the distribution of factor income, which
reflect secular, aggregate effects; and (3) individual and group
responses to the implicit incentives contained in the state and
federal tax codes, which have both individual and aggregate
impacts on the economy. Thus, we report the ex post results of

these various pressures on taxes by income groups, and
measure in a positive sense the vertical and horizontal equity
of these fiscal systems at fwo points in time.

ln examining state and federal effective tax rates, a sub-
sidiary but nonetheless important issue arises because of the
concurrent nature of the U.S. fiscal system. That is, when
considering taxation at two levels of government, we may wish
to anribute the tax savings from the deductibility of state
income taxes on federal returns. Is this savings attributable to
the federal or the state income tax? This becomes more com-
plicated by the recognition at the state level, in about a dozen
states, of the deductibility of federal individual income taxes
when determining state taxable income.6 One might consider a
game theoretic model or viewpoint, where the players (the state
and federal govemments) have (perhaps imperfect) knowledge
of the other players' actions, their tax legislation, and codes.
Thus, the players can compute the effects or expected effects
of deductibility to lack of it on their own revenues and income
distributions. A government's decision to allow deductibility or
not comes with knowledge or expectation of the policy implica-
tions both for its own revenues and for the corresponding
distributional effects. For example, the actor knows or has
expectations concerning the progressivity of its tax with and
without deductibility. Each govemment is marginal to its own
decision about whether or not to allow deductibility. This
justifies attributing deductibility to the govemment on whose
return the deduction occurs.

Some General Patterns of State and FederalTaxes:
1985 and 1987

As has been described by Gold (1987) and others, many
states reduced their personal income tax rates and broadened
their personal income tax bases in response to TRA'86. With
the results of the TAXSIM state calculators, we first examine
simulated state personal tax payments in 1985 and 1987 to
ascertain if payments declined for the first quartile, median, and
third quartile of the distribution of tax payments by state.

Table 3 displays these estimates and indicates that for the
bulk of the states, including the large personal income tax
states, state personal income tax payments generally declined.
The median in Colorado, Iowa, Maine, Montana, Nebraska,
New Mexico, North Dakota, Rhode Island, Utah, and West
Virginia increased, while the median in the other states
decreased (1987 compared with 1985). Taxpayers ordered by
their tax payments in the third quartile in every state except
Maine and Utah experienced a state personal tax reduction in
1987 compared with 1985. Across a// states, the median state
personal income tax liability fell from $486 in 1985 to $207 in
1987, and the third quartile payment fell from$2,122 to $1,154.

Table 4 displays the pattern of effective state personal in-
come tax rates. Here we see far less dramatic relative declines
in effective state personal income tax rates. Overall, the median
effective tax rate in 1985 fell from 1 .9 percent to I .3 percent in
1987, and the third quartile effective tax rate fell from 3.4
percent to 3 percent.

6During the period in question, Alabama, Arizona, Iowa. Kentucky,
Louisiana, Missouri, Montana, North Dakota, Oklahoma, Oregon, Rhode
Island (for itemizers), Utah, and Vermont (for itemizers) have some recognition
offederal individual income taxes in their personal income tax statutes.
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On the other han4 the federal effective tax rates show much
more substantial declines in virnrally every state (see Table 5).
For example, in California" the median federal effective tax rate
in 1985 was 10.4 percent, while in 1987 it dropped to 8.2
percent. In lllinois, the median federal effective tax rate
dropped from 11.8 percent to 8.8 percent.

Finally, as might be expected, the combined federal-state
effective personal income tax rates showed a more moderate
decline than just the federal pattems (see Table 6).7 So, in
Califomia, the median combined tax rate was 12.3 percent in
1985 and 9 percent in 1987. Overall, the combined state and
federal effective tax rate fell from 13.l percent in 1985 to 10.4
percent in 1987, and the third quartile effective tax rate fell
from 19.4 percent to 15.6 percent.

The Progressivity of State Individual Income Taxes:
1985 and 1987

We now turn to the application of our vertical and horizontal
index numbers to the 1985 and 1987 state and federal tax
systems with the objective of reaching an overall, systematic
conclusion about whether the state and federal personal income
taxes became more or less progressive, and more or less
horizontally equitable.

Table 7 contains the vertical and horizontal index number
analysis for the weighted progressivity measure and the
weighted horizontal equity measure, and indicates that the
states vary widely in the levels ofprogressivity and horizontal
equity in 1985 and 1987.

Overall, the system of personal taxation be-
came less progressive in 24 states, and be-
came less equitable horizontally in 39 states.

In 1985, only 23 percent of the paired comparisons of
Tennessee's taxpayers displayed progressivity, while better
than 88 percent of Wisconsin's taxpayers displayed progres-
sivity. Undoubtedly, the very n:urow coverage of Tennessee's
tax on capital income explains the very low measured progres-
sivity.8 Berween 1985 and 1987, the ex post progressivity of 37
states' p€rsonal income taxes declined. Some states closely
coupled to federal law - such as North Dakota, which levies
a surcharge on the federal liability - experienced significant
reductions in progressivity. States such as Utah, which con-
formed their exemptions and standard deduction to the federal
rules, experienced substantial increases in progressivity. Of
particular interest is the observation that geographic neighbors
- such as Illinois, Indiana, and Ohio, or Pennsylvania, New
York, and New Jersey - display vastly different vertical equity
characteristics in their individual income taxes. Between 1985
and 1987, only 13 states experienced a decline in the horizontal
equity of their personal income taxes. If we compare the
progressivity score for state personal income taxpayers across
all states, we find it fell from 67.6 percent to 63.8 percent.

'By combinedwe mean the sum of the federal and state effective tax rates.
The numerator in each case is the net taxes paid, after crcdits, and the
denominator in each case is economic income, as discussed in the preceding
section.

8See a/so the progressivity value for Connecticut.

It is also quite evident from Table 7 that the states vary
widely in the extent of the horizontal equity of their personal
income taxes. In New Hampshtre, 17 percent of the paired
comparisons display horizontal equity, while only 14.4 percent
in Maryland display horizontal equity in 1985. Of course, New
Hampshire is unusual in that it taxes only a limited portion of
income.

The Progressivity of the Federal Individual Income
Tax by State: 1985 and 1987

While 37 states experienced a decline in progressivify of
their state personal income taxes between 1985 and 1987, we
find that federal taxpayers in 32 states experienced a decline in
progressivity (see Table 8). Moreover, it is evident from inspec-
tion of the 32 states in question that they involve a majority of
the U.S. federal taxpayers. Horizontal equity declined in all
states between 1985 and 1987, perhaps reflecting the increase
in the size of personal exemptions that occurred with TRA'86.

The Progressivity of the State and Federal
Individual Income Taxes by State: 1985 and 1987

The combined effect of the state and federal tax systems,
1985 compared with 1987, is displayed in Table 9. Overall, the
system of personal taxation became less progressive in 24
states, and became less equitable horizontally in 39 states. It is
evident from the size ofthe states that experienced declines in
the overall progressivify scores between 1985 and 1987 that for
the majority of taxpayers, when compared to each other in each
state, the system of state and federal individual income taxes
became less progressive and less equitable horizontally.

Do State Individual Income Taxes Make the
System More Progressive?

We conclude our review of state and federal personal in-
come taxes by examining whether the addition of the state
personal income taxes, which vary so widely in terms of their
own progressivity, has a discernible effect in each state on the
overall progressivity of the system. If we take as our base case
the federal individual income tax, and compare it with the
combined tax system of state and federal personal income taxes
using the dynamic progressivity measures discussed above, we
find that for the vast majority of states, the imposition of the
state personal income tax system is progressive in each state,
or the extent to which it is proportional (see Table l0). This is
not surprising, since the allowance of federal deductibility of
state personal taxes reduces federal marginal tax rates for
itemizers. By comparing the combined system to the federal,
we in effect offset part of the decline in federal marginal rates
and make it either proportional or progressive. For federal
nonitemizers, the same result occurs.

Another way to examine the role of state individual income
taxes in our federal system of individual income taxes is to
compare the after-tax Gini coefficient of income inequaliry that
reflects just the impact of the federal individual income tax to
the Gini obtained when one accounts for both the state and
federal individual income taxes. Table 1l displays this for both
1985 and 1987, and indicates that in both 1985 and 1987, the
effect of the state individual income taxes in virtually every
state was to make the after-tax income distribution more equal,
as evidenced by the smaller Gini coefficients, and is consistent
with our earlier results.
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Besults for the Gini Coefficient and Coetficient of
Variation in Effective Tax Rate Results

ft t Another method for illustrating this point is to compute the
\\,7 change in a measure of income inequality - sd], the Gini

coefficient of after-tax income inequality - across time. Table
12 displays this and indicates that 4l of 5l states displayed
greater after-tax income inequality in 1987 as compared to
1985. Moreover, those states whose combined Gini fell, in-
dicating a decline in after-tax income inequality, were typically
smaller states. Overall, the Gini grew by 3.2 percent between
1985 and 1987. With regard to horizontal inequity as captured
by the coefficient of variation in effective tax rates, we find that
it rose in every state, and by 15 percent overall between 1985
and 1987.

Conclusions

This study of the effects of TRA '86 on state and federal
tax interactions reached several important empirical con-
clusions. First, there are very sizable differences among the
states in the progressivity of their personal income taxes.
Using a specific index number methodology, we find dif-
ferences of at least two to one in the extent to which major
income tax states tax their residents progressively. Second,
we find that state personal income taxes generally became
less progressive and more horizontally equitable, and that
the federal personal income taxes became less progressive
and less horizontally equitable at the state level when we
compare effective tax rates in 1987 at the state level to those

_ in 1985. The net impact varied by state; however, if we
( | weight the states by their relative populations or numbers of
' v taxpayers, then it is clear from our analysis that overall, the

personal income tax system, when viewed at the state level,
became less progressive and less horizontally equitable in
1987 as compared to 1985.

A number of stotes have raised their top ntar-

Srrral tax rates. It is likely tlul these changes
will reverse the deteriaration in vertital and
horizontal equtty tlntwe luve captured

To be sure, 1987 was a transition year, as the federal and
state taxable income base was broadened and the federal mar-
ginal tax rates lowered; the full effect did not occur at the
federal level until taxable year 1989. Moreover, we now know
that a second behavioral reaction to the elimination of the
capital gains exclusion colored the 1987 data, with an abnor-
mally low amount of capital gains income being reported in
1987 as contrasted with the abnormally high level of capital
gains being reported in 1986, in contemplation of the elimina-
tion ofthe exclusion (the first behavioral reaction).

Finally, a number of states, faced with revenue shordalls in
the last several years - partly as a result of overly optimistic
projections ofpersistently high taxes from capital gains realiza-
tions - have raised their top marginal tax rates. It is likely that
these changes will reverse the deterioration in vertical and
horizontal equity that we have captured. *

I
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(l
Table 3: The Pattern of State Personal Income Tax Liabilities bv State (in dollars): 1985 and 1987

ID
First ouartile Median Third quartile

1985 State 1987 State 1985 State 1987 State 1985 State 1987 State

All states 0 0 486 207 2-r22 1.154
Alabama t47 58 530 A a 1 1.344 l . r  l 0
Alaska 0 0 0 0 o 0
Arizona 0 830 @ l 2.132 1.707
Arkansas 3r 0 572 388 1.928 l  -387

Califomia 0 0 823 357 3.366 1.864
Colorado 90 r86 789 837 2.095 1.731
Connecticut 0 0 4 0 326 59
Delaware 281 t24 1 .616 929 4.638 2.351
DC 366 0 2.586 l .M7 5 .815 3.627
Florida 0 0 0 0 0 0
Georgia 166 79 1.052 723 2.595 1 .810
Hawaii 324 r08 1.488 834 3.424 2.485
Idaho 0 0 4 1 8 339 2.000 .458
Illinois L + l 204 8 1 3 594 1.74D 1 3 5
Indiana l 9 r t75 690 650 1.416 .280
Iowa 0 l J l 723 807 2.248 938
Kansas 5 l 48 637 585 1.798 .518
Kentuckv 148 108 764 687 r .678 .494
louisiana 0 0 195 t73 892 712

Maine 6'7 )U 458 541 1.587 1.678
Marvland 443 304 t .398 t.M7 2.778 2.095
Massachusetts 478 f i2 1.674 1 .016 4.519 2.267
Michisan 0 0 1.341 698 2.896 1.85 I
Minnesota 86 200 l . l 5 l t . 1 4 3 2.872 2.689
Mississinni 0 0 40 248 661
Missouri 98 1 i 604 508 .561 r.323
Montana I 0 4 1 0 531 .543 1.287
Nebraska l 5 107 342 487 ?,4) 1.078
Nevada 0 0 0 0 0 0
New Hamoshire 0 0 0 0 95 0
New Jersey 293 1 5 1 l -043 5 5 1 2.797 1.27 |
New Mexico 0 0 t52 rg 943 859
New York 3 1 8 0 2.906 l .  134 7.919 3.027
North Carolina 220 177 l-000 798 2.832 1.989
North Dakota 0 0 221 256 751 706
Ohio 1 A l 4 854 488 2.432 I  . 318
Oklahoma 38 30 567 ,100 ,873 l ,353
Oreson 0 0 404 0 .565 960
Pennsylvania 259 1 7 1 678 480 .472 907
Rhode Island 72 162 545 625 ,866 I ,671
South Carolina 40 35 536 521 .86'l l . 5 l

South Dakota 0 0 0 0 0 0
Tennessee 0 0 l l 2 140 4 l
Texas 0 0 0 0 0 0
Utah r79 77 900 943 2.065 2.240
Vermont t36 0 771 301 2,071 1,086
Mrsinia 139 r08 1.124 9 l l 2.879 2.225
Washinston 0 0 0 0 0 0
West Virsinia t 4 168 458 553 1,736 t.203
Wisconsin 0 0 1.040 854 3.125 2.O21
Wvominp 0 0 0 0 0 0

Source.'Authors'calculations with 1985 and 1987 SOI databases and the 1985 and 1987 NBER simulations ofstate personal income tax liabilities.
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Table 4: The Pattern of Effective State Personal Income Tax Rates (in oercent): 1985 and 1987

ID
First quartile Median Third ouartile

1985 State 1987 State 1985 State 1987 State l9E5 State l9E7 State
All states 0.0 0.0 1.9 1 .3 3.4 3.0
Alabama t .3 0.3 2.O 1 .9 2.5 2.6
Alaska 0.0 0.0 0.0 0.0 0.0 0.0
Arizona 0.0 0.0 2.2 t .7 3.3 3.5
Arkansas 0.3 0.0 2.5 1 . 8 3.9 5 - t

California 0.0 0.0 1 .9 0.7 4 .1 3.1
Colorado 0.6 0.5 2.4 2.6 3.4 3.5
Connecticut 0.0 0.0 0.0 0.0 0.3 0.0
Delaware 2.4 0.3 4.5 3 . 1 5.9 4.3
DC 1.9 0.0 5.2 4 .1 7 . 1 6.4
Florida 0.0 0.0 0.0 0.0 0.0 0.0
Georsia 1 .2 0.5 3 . 1 2.7 4.0 3.8
Hawaii t .7 0.0 4.2 3.6 5.7 ) .J

Idaho 0.0 0.0 2.2 4 .1 3.9
Illinois 1 . 8 1 .6 2 .1 2 . 1 2.2 2.3
Indiana t .7 1 .6 2.4 2.6 2.6 2.9
lowa 0.0 0.0 3.0 3.3 4.4 4.5
Kansas 0.5 0.0 2 .1 2.2 3.0 3.3
Kentuckv t .3 0.8 2.9 3.0 3.4 3.8
[.ouisiana 0.0 0.0 0.8 0.9 1 .5 t .7
Maine o.7 0.0 2 .1 1 .9 3.7 4.0
Maryland 2.3 t .2 3.3 3.2 3.8 3.8
Massachusetts 2.5 0.0 4 .1 -t _-t 4.9 4 .1
Michiean 0.0 0.0 3.5 1 .9 4.6 3.9
Minnesota 0.6 0.6 3.2 3.6 4.3 5.4
Mississiooi 0.0 0.0 0.6 0.2 2.3 1 .8
Missouri o.7 0.3 1 .9 1 .8 2.5 2.7
Montana 0.0 0.0 1 .8 2.5 3.8 4 .1
Nebraska 0.1 0.5 t . t 1 .9 2.8 2.3
Nevada 0.0 0.0 0.0 0.0 0.0 0.0
New Hampshire 0.0 0.0 0.0 0.0 0 .1 0.0
New Jersev 1 .5 0.8 2.0 t .7 2.7 2.1
New Mexico 0.0 0.0 0.7 0.7 1 . 8 1 .9
New York t .7 0.0 6.0 2.9 9.8 5.2
Nnrth Cnrnlinn 2.0 1.4 3.6 3.4 4.6 4.6
Norrh Dakota 0.0 0.0 0.9 1 .0 1 .5 1.5
Ohio 0.6 0.0 2.6 1 .6 3.8 2.8
Oklahoma 0.4 0.2 1 .8 1 .6 3 . 1 3.2
Oreeon 0.0 0.0 t .4 0.0 3.7 2.3
Pennsvlvania 1 .9 0.3 2.3 2.0 2.4 2.1
Rhode Island 0.9 0.8 2.3 2.1 3 . 1 3.0
South Carolina 0.3 o.2 2.0 2.3 3.3 3.8
South Dakora 0.0 0.0 0.0 0.0 0.0 0.0
Tennessee 0.0 0.0 0.0 0.0 0.2 0.1
Texas 0.0 0.0 o.o 0.0 0.0 0.0
Utah t . 3 0.3 3.2 3.4 4.2 5 . 1
Vermont I 0.0 2.6 t . 4 3.6 2^7
Mrginia 0.9 0.0 2.8 2.6 3.8 3.9
\Iy'eqhington 0.0 0.0 0.0 0.0 0_0 0.0
West Vireinia 1.4 l -7 2.2 2.5 3.4 3 _ l
Wisconsin 0.0 0.0 3.3 2.6 5 . 1 4.5
Wvomins 0.0 0.0 0.0 0.0 0.0 0.0

Sozrce.' Authors' calculations with 1985 and 1987 SOI databases and the 1985 and 1987 NBER simulations of state oersonal income tax liabilities
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Table 6: The Pattern ofEffective State and Federal Personal Tiax Rates (in percent): 1985 and 1987

ID
First quartile Median Third ouartile

1985 State 1987 State 1985 State l9E7 State 1985 State 1987 State
All states 6.2 4 .1 3 . 1 10.4 19.4 15.6
Alabama 5.0 0.4 1 .3 9.2 r'7.1 t3.4
Alaska 7 ; l 0.0 4.2 9.8 19.0 15 .  I
Arizona 4.8 l . l 2 .1 9 .1 1.9 t4.4
Arkansas 2.4 1.0 1 . 1 9.0 7.6 I  3 .8
California 5 .1 2 .1 2.3 9.0 9.3 15.5
Colorado 5.3 2.7 2.3 0.6 8.0 5.4
Connect ic r r t 8.9 5.0 t4.4 Q.4 20.0 l5 .  t
Delaware 8.4 3.9 16.0 2.2 23.1 16.0
DC 8.7 t .2 18.3 2.8 25.2 r9.3
Flnrida 4.6 1 . 8 t0.2 7.9 6.4 I  1 .5
Georgia 6.5 2.8 14.0 10.9 9.5 15.5
Hawaii 7.6 1 . 8 13.5 I  1 .5 9.4 16.8
Idaho 0.5 0.0 9.6 ' t . l 5 .9 13 .9
I l l inois 8 . 1 3.9 3.9 0.9 9.6 r 5 . I
lndiana 6.7 3.4 2.8 0.9 8 . 1 14,5
Iowa 3.2 3.2 1 .6 0.8 8.0 15.2
Kansas 4.5 1 . 8 2.3 0 .1 8.4 I  + - J

Kentuckv 5.6 1 . 8 2.3 0.2 7.7 A 1

I  n r r i c i a n a 3.0 0.0 10.6 7.5 7.2 1 .9
Maine 5.4 2 .1 9.8 16.5 4.6
Marvland 9.4 5.3 5.0 12.2 20.5 6_4
Massachusetls 10.5 5.2 6.7 12.6 22.2 7.4
Michiean 7 . 1 5 . 5 5.3 10.9 2 l  . 0 6.3
Minnesota 6.2 3.5 I 1 . 5 9.0 6.6
Miss iss inn i 0.0 0.0 8.2 5.6 5.4 t .2
Missouri 5.8 1 . 8 t2.7 9.6 8.4 4.3
Montana 0.3 0.0 8.6 8.9 6.3 4 .1
Nebraska 1 . 8 2.2 9.9 9.5 16.5 2.6
Nevada 3.9 0.6 10.5 8.3 t5.7 2.2
New Hampshire 7.6 + - t l l .7 8.8 16.9 2.5
New Jersev 10.0 4.6 15.6 tr.2 21.3 6.4
New Mexico 2.3 0.0 9 .1 7.4 l 6 . l 2.7
New York 9.7 3 . 1 18.5 l 1 . 5 25.8 7.8
North Carolina 6.7 J . ) t3.4 n.2 9.3 5.6
North Dakota 1 .8 0.0 9.2 7.4 5.5 2.0
Ohio 6.8 2.5 5 - l ro.2 9.5 4.4

Oklahoma 4 .1 0.3 1.4 8.6 8.2 13.7
Oreson 3.3 0.3 0.6 7.6 6.5 I  L - +

Pennsvlvania 7.7 3.2 3.1 10.4 8.4 t3;l
Rhode Island 4.9 5.6 2.3 l l . 1 6.8 t5.3
South Carolina 4.8 9.8 6.9 t4. l
South Dakota 0.0 0.1 t . 5 7.2 t ; 7 9.8
Tennessee 4.2 2.4 0.6 8.4 6.0 1 . 8
Texas A l t .2 l . l 8.0 7 . 1 2 . 1
Utah 5.4 t .7 1 .5 9.7 6.6 5.4
Vermont 7 .1 4.0 2.5 9.7 7.5 3.5
Virsinia t . J 3.5 4.5 1 .3 20.3 6.8

Washineton 5.2 4.5 0.6 8.8 5.9 2.7
West Vireinia 6.6 3.7 2 ; l 10.5 8.3 4 .1
Wisconsin 5.5 2 .1 2.9 9.9 9.9 5.2
Wvomins 4.8 0.0 1 .8 7.3 6.8 0.5

Sazrce.' Authors' calculations with 1985 and 1987 SOI databases and the 985 and 1987 NBER simulations of state personal income tax liabilities
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Thble 7: Prosressivitv and Horizontal Eouitv Index Values ofState Personal Income Taxes: 1985 and 1987

State 1985 Proe. 1987 Pros. Chanee(Vo\ 1985 Horiz eouitv 1987 Horiz eouitv Chanse(Vo)
All states 0.6757 0.63'16 (5.6) 0.2220 0.25ffi l 5
Alabama 0.8001 0.8t26 1 .6 0.248r 0.2918 l 8
Alaska 0.0000 0.0000 1.0000 l 0000 0.0
Arizona 0.8r90 0.7336 00) 0.3450 0.3905 l 3
Arkansas 0.8752 0.8279 (5.4) 0.281 0.3080 9.6
California 0.8175 0.7391 (9.6) 0.4109 0.4591 t2.o
Colorado 0.6439 0.625s Q.9'., 0.t997 0.224',1 l 3
Connecticut 0.3030 0.2023 (33) 0.8874 0.8555 (3.6)

Delaware 0.8796 0.7838 l l 0.2437 o.2790 l 4

DC 0.8614 0.7695 l l 0.3888 0.3930 t . l
Florida 0.0000 0.0000 1.0000 1.0000 0.0
Georsia 0.8430 0.8302 f i .5) o.2247 0.2301
Hawaii 0.7020 0.5136 (27\ 0.2231 0.2540 1 4
Idaho 0.8246 0.7822 (5.1 0.3389 0.3586 5 .8
Illinois 0.5872 0.5173 /L2\ 0.2733 0.2826 3.4
lndiana 0.7656 0.728r @.9\ 0.2792 0.3220 l 5
Iowa 0.8678 0.7400 ( l 5 ) 0.3216 0.2409 (25\

Kansas o.7725 0.7435 (3.8 ) 0.2312 0.2996 30
Kentuckv 0.7"t48 0.76'74 0.0) 0.23s7 0.2399 1 . 8
[-ouisiana 0; t723 0,70/'2 (8.8) 0.4220 0.3916 (7.21

Maine 0.8674 0.6559 (24) 0.302s 0. r 852 (39)
Marvland 0.6812 0.6856 0.6 0.1437 0. r 948 36
Massachusefts 0.8573 0.7830 (8.7) 0.2s31 0.3292 30
Michiean 0.8343 0.8003 @ . 1 0.3738 0.4399 l 8
Minnesota 0.8052 0.7687 (4.5) 0.2539 0.2026 (20\
Mississippi 0.8247 0.8086 Q.0 l 0.5909 0.5362 (9.3)
Mi ssnrrri 0 .8135 0.7895 (3.0) 0.2642 0.2808 6.3
Montana 0.7971 0.8 r s0 2 . 1 0.3091 0.2948 @.6\
Nebraska 0.7849 0.7780 (0.9) 0.3 r 99 0.2884 (9.8 )
Nevada 0.0000 0.0000 1.0000 r.0000 0.0
New Hamoshire 0.2330 0 . 1 3 1 6 A4\ 0.1707 0.7864 2.O
New Jersey 0.8297 0.7372 il 0.3030 0.3325 9.7
New Mexico 0.7935 0.6972 /L2\ 0.4135 0.4451 7.6
New York 0.81 68 0.7883 (3.5) 0.2205 0.3287 49
Nnrth Cernl ina 0.8467 0.7895 (6.8) 0. r 753 0.1941 l l
North Dakota 0.6332 0.3783 (40) 0.4779 0.4616 (3.4)
Ohio 0.8916 0.8080 o.4 0.3260 0.3556 9 .1
Oklahoma 0.76s2 0.7289 4.7 0.2246 02287 1 . 8
Oregon 4.1071 0.6673 (5.6 0.4095 0.5266 29
Pennsylvania 0.4824 0.4798 (0.s 0.4674 0.4902 4.9
Rhode Island 0.847r 0.8279 (2.3 0.3r 33 0.2654 l5 )
South Carolina 0.8236 0.8680 5.4 0.3054 0.2639 ( l4)
South Dakota 0.0000 0.0000 r.0000 1.0000 0.0
Tennessee 0.2286 0.1523 (33) 0.660r 0.6822 3.3
Texas 0.0000 0.0000 1.0000 r.0000 0.0
Utah 0.6895 0.7476 8.4 0. I 786 0.2 r 68 21
Vermont 0.82& 0.8522 3. t 0.4060 0.4332 6.7
Vireinia 0.8482 0.7815 (7.9\ 0.3045 0.2565 l 6 )

Washineton 0.0000 0.0000 1.0000 r.0000 0.0
West Vireinia 0.80 r 8 0.8203 2.3 0.2377 0.19M (l7\

Wsconsin 0.8830 0.7502 r5) 0.3824 0.457r 20
Wvomins 0.0000 0.0000 1.0000 r.0000 0.0

Soarce.'Authors' calculations with 1985 and 1987 SOI databases and the 1985 and 198? NBER simulations of state personal income tax liabilities.
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Table E: Prosressivitv and Horizontal Equitv ofFederal Individual Income Tax: 1985 and 1987
State 1985 Proe. 1987 Proe. Chanse (7o) 1985 Horiz. equitv 1987 Horiz. eouitv Chanse (7a)

All states 0.9467 0.936/ l . l 0.0362 0.0232 (36.0)
Alabama 0.9668 0.4163 1 .9 ) 0.0408 0.0232 @3.1

Alaska 0.9668 0.4163 (56.9) 0.0987 0.1639 66. r
Arizona 0.9437 0.9315 (  1.3) 0.0527 0.0281 G6.7\
Arkansas o.9692 0.7814 ( l9.4) 0.0514 0.0263 (48.8)

California 0.9371 0.9314 (0.6) 0.0314 0.0218 (30.6)
Colorado 0.8458 0.9066 7.2 0.0973 0.0326 (66.6)

Connecticut 0.9170 0.8684 (5.3) 0.0607 0.0387 (36.2)
Delaware 0.9618 0.9705 0.9 0 . 1 I  l 2 0.u97 (55.3)

DC 0.9650 0.9600 (0.5) 0.0725 0.0727 0.3
Florida 0.9494 0.9567 0.8 0.0361 0.0234 35.2)
Georsia o.9714 0.9667 (0.5) 0.0306 0.0195 36.3)
Hawei i 0.9220 o;t281 (21 .0) 0. I 145 0.0883 22.91
Idaho 0.9256 0.9518 2.8 0.1035 0.0635 38.6)
Illinois o.9632 0.9341 (3.0) o.0427 0.0265 37.9\
Indiana 0.9566 0.9389 1 .9 ) 0.0592 0.0306 48.3
Iowa 0.941I 0.8989 (4.5) 0.0688 0.0526 23.5
Kansas 0.9546 0.9073 (5.0) 0.0522 0.039 r 25
Kentuckv 0.9601 0.9586 (0.2) 0.05m 0.0278 44.4
I-ouisiana 0.9628 0.9222 (4.2\ 0.0343 0.0206 39.9)
Maine 0.8978 0.9450 5.3 0.t924 0.0822 57.3)
Marvland 0.9465 0.9434 (0.3) 0.0441 0.0303 3 l 3)
Massachusetts 0.9340 0.926r (0.8) 0.0622 0.0433 30.4)
Mich iqan 0.9633 0.9495 1.4) 0.0515 0.M20 8.4
Minnesota 0.9268 0.8990 (3.0) 0.0651 0.0485 25.5
Mississipoi 0.9798 0.9568 (2.3) 0.0358 0.0249 30.4
Missouri 0.9618 0.968t 0.7 0.055 | 0.0264 52
Montana 0.9222 0.9079 1 .6 ) 0.1737 0.0698 59.8)
Nebraska 0.92t7 0.9282 0.7 0.0801 0.M21 47.41
Nevada o.qB2 0.9149 1 .3 0. I 540 0.u'12 69.41
New Hamoshire 0.9467 0.9s66 1.0 0.t432 0.0547 61 .8 )
New Jersev 0.9461 0.9429 (0.3) 0.0419 0.0215 48.7)
New Mexico 0.9576 0.9606 0.3 0.0518 0.0339 34.6)
New York 0.9r52 0.9376 2.4 0.03 r5 0.02 t 8 30.8)
North Carolina 0.9525 0.9570 0.5 0.0566 0.0232 59.0)
North Dakota 0.m12 0.6544 Q7.4\ 0.1 585 0. r 168 (26.3\
Ohio 0.9545 0.9350 (2.0) 0.0489 0.0369 (24.5\

Oklahoma 0.9331 0.8962 (4.0) 0.0450 0.0416 (7.61

Oreson 0.9309 09372 0.7 0.0761 0.M09 (46.3)

Pennsvlvania 0.9437 0.9318 ( l . 3 ) 0.0639 0.0387 (39.4)

Rhode Island 0.9190 0.9299 t .2 0 .15M 0.w25 Gt .6 l
South Carolina 0.9329 0.9560 2.5 0.0697 0.u263 (62.3\

South Dakota 0.9405 0.9286 (  1 .3 ) 0. I 182 0.0716 (39.4)

Tennessee 0.9750 0.9&7 l . l 0.041I 0.020t ( 5  1 . 1
Texas o.9437 0.9357 (0.8) 0.Bn 0.0208 (36.41

Utah 0.9453 0.9042 (4.3) 0.0802 0.0624 (22.2\

Vermont 0.9281 0.9648 4.O 0 .1314 0.0748 (43. l)
Vireinia 0.9557 0.9410 ( 1.5) 0.0536 0.0326 (39.2\

Washinston 0.9339 0.9563 2.4 0.0675 0.0292 (56.7\

West Vreinia 0.9646 0.9668 0.2 0.0718 0.0392 (45.4\

Wisconsin 0.9401 0.9r98 (2.2\ 0.0741 0.0357 (5 1.8)
Wvomins 0 .9181 0.9339 t.7 0.2059 0.0913 (55.7)

Source.' Authors' calculations with 1985 and 987 SOI databases and the 1985 and 1987 NBER simulations of state oenonal income tax iabilities,

D
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Table 9: Progessivi8 and Horizontal Equi8 of State and Federal Individual Income lirxes: 1985 and 1987

State 1985 Pros. 1987 Pros. Chanpe (Vol 1985 Horiz equifv l9E7 Horiz eouitv Chanee ( 7o)
All states 0.9496 0.9386 f i .2\ 0.0283 0.0179 (37\

Alabama 0.9782 0.9630 ( l . 6 ) 0.0310 0.0218 (30)
AIaska 0.9668 0.4163 (57) 0.0987 0.1639 6
Arizona 0.9518 0.94r0 l . l 0.0470 0.0266 A3\
Arkansas 0.9739 0.8074 (r7') 0.0470 0.0255 @6)
California 0.9458 0.9362 0.0) 0.0300 0.0205 (32\
Colorado 0.8539 0.9r04 6.6 0.0803 0.0296 (63)

Connecticut 0.92t9 0.8686 (5.8) 0.0602 0.0374 (38)
Delaware 0.9647 0.9742 t .0 0. r 035 0.0465 (5s)
DC 0.9'128 0.9669 (0.6) 0.0698 0.0675 (3.3)
Florida 0.9494 0.9567 0.8 0.0361 o.0234 (35)

Georsia o.974\ Q.9'102 (0.4) 0.0275 0.0179 (35)

Hawaii 0.9208 o.7593 (  l 8 ) 0.1091 0.0786 (28\

Idaho 0.9360 0.9568 2.2 0.0956 0.0577 (40)
Illinois 0.9594 0 .931 l (2.9\ 0.0248 0.0164 (34\
Indiana 0.9587 0.9302 (3.0) 0.M88 0.024 (s0)
Iowa 0.9505 0.9079 (4.5) 0.0660 o.0482 (27\
Kansas 0.9562 0.9 r 82 (4.0) 0.0459 0.0358 (22\

Kentuckv 0.9638 0.9641 0.0 0.0448 0.024r (46\

[.ouisiana o.9642 0.9267 (3.9) 0.0328 0.0194 (41 )

Maine 0.9088 0.890r Q . l 0.1 802 0.0636 (65)

Marvland 0.9437 0.9443 0 .1 0.0250 0.0219 ( l  z \

Massachusetts 0.9436 0.9356 (0.8 0.0593 0.0397 (33)
Michisan 0.9701 0.9586 1.2 0.M94 0.0396 (20)
Minnesota 0.9347 0.9144 Q.2 0.0608 0.04.22 ( 3 1 )
Mississippi 0.98 r 9 0.9612 Q 0.0354 0.0242 (32\

Missouri 0.9637 0.9655 0.2 0.0525 0.0250 (521

Montana 0.92'12 0.9248 (0.3) 0.1469 0.0607 (59)

Nebraska 0.9303 0.9350 0.5 0.0752 0.0384 A9\
Nevada 0.9032 0.9149 1 .3 0.1540 o.04'72 (69)
New Hamoshire 0.95l4 0.9565 0.5 0.1401 0.0526 (621
New Jersev 0.9471 0.9363 0.0376 0.018s (51  )
New Mexico 0.9604 0.9112 (5 .1 0.051 2 0.0334 (3s)
New York 0.9384 0.9495 1 . 2 0.0292 0.0r90 (35)

North Carolina 0.956r 0.9627 0 ; l 0.M71 0.0203 (57\

North Dakota 0.9082 0.6730 (26\ 0.1609 0.rr29 (30)
Ohio 0.9645 0.9433 Q.2 l 0.0468 0.03s2 (25\

Oklahoma 0.9342 0.9079 Q.8 l 0.04r r 0.0346 ( l6)
Oregon 0.9366 0.9M6 0.9 0.0732 0.0383 (48)

Pennsvlvania 0.9392 0.9302 1.0) 0.0621 0.037r (zm)
Rhode Island 0.9247 0.9374 1 .4 0.1506 0.0892 (4r )
South Carolina 0.9429 0.9630 2.1 0.066t 0.0243 (63)
South Dakota 0.9405 0.9286 1 .3 ) 0.1182 0.0716 (39)
Tennessee 0.9458 0.93r4 (  1 .5) 0.036r 0.0178 (51  )
Texas 0.9437 0.9357 (0.8) 0.0327 0.0208 (36)

Utah 0.931I 0.9025 (3.  I 0.0609 0.0560 (8.0)
Vermont 0.9456 0.9708 2.7 0.1239 0.0718 (42\
Mrsinia 0.9610 0.9470 1 .5 ) 0.0512 0.0297 G2\
Washington 0.9339 0.9563 2.4 0.0675 0.0292 (57)
West Vireinia 0.9659 0.9708 0.5 0.0562 0.0241 (57)
Wisconsin 0.9571 0.9266 (3.2\ 0.07t 0.0337 (53)
Wvomins 0.918l 0.9339 1 . 7 0.2059 0.0913 (56)

Source.' Authors' calculations with I 985 and 987 SOI databases and the t985 and 1987 NBER simulations ofstate oersonal income tax liabilities.
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Table 10: Imoact ofState Individual Income Taxes on Federal Svstem: 1985 and 1987

State

1985 1987
Dvnamic orosr. Dvnamic resr. Dvnamic Drooort. f)vnlmic nroon Dvnamic resn Dynamic oroDorl

All states 0.-5848 0.2  198 0.1 954 0.57't'l 0 .1984 0.2239
Alabama 0.7197 0.1 850 0.09s2 0.7546 o.1346 0.  l  108
Alaska 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
Arizona 0.6839 0.1302 0 .1859 0.6948 0.0969 0.2084
Arkansas 0.7488 0.1468 0.1044 0.7404 0.1 105 0.149 1
Califomia 0.6237 0.0979 0.2784 0.5936 0.0862 0.3202
Colorado 0.7080 0.2171 0.0749 0.6703 0.2276 0.102 r
Connecticut 0.t047 0.0192 0.8761 0.0982 0.0463 0.8555
Delaware 0.7676 0. I 935 0.0390 0.'7629 0 .  15  12 0.0858
DC 0.7506 0.r23r 0.1263 0.7303 0.t243 0.1454
Flnrida 0.0000 0.0000 1.0000 0.0000 0.0000 1.0m0
Georsia 0.7790 0.1492 0.07 18 0.7653 0.1460 0.0887
Hawaii 0.64'70 0.2879 0.065l 0.6852 0.2r49 0.0999
Idaho 0.70t2 0.1 877 0 1 1 0 0.6399 0 .1435 0.2t66
I l l i n n i s 0.5451 0.2661 0 887 0.5586 0.2506 0. 908
lndiana 0.6906 0.t736 0 359 o;7428 0. 285 0 287
Iowa o;7393 0. l 283 0 324 0.7201 0 799 0 000
Kansas 0.6749 0.2342 0.0910 o.7201 0. 543 0. 256
Kentuckv o.7316 0. l 830 0.0854 0.7354 0 739 0.0907
Louisiana 0.6078 0.1290 0.2632 0.7001 0. t00 0. l 898
M a i n e 0.7693 0.1634 0.0673 0.7M5 0 960 0.0995
Marvland 0.6366 0.2916 0 .0718 0.6568 0.2555 0.0877
Massachusetts 0.7754 0.1455 0.079 r 0.7250 0.1296 0.1454
Michiean 0.6693 0. r090 0.22t8 o.6&2 0.0857 0.2502
Minnesota 0.6730 0. l 856 0 .14  l 5 0.7491 0.1760 0.0749
Mississipoi 0.5546 0.0491 0.3963 0.5989 0.0504 0.3506
Mi ssor r ri 0.7216 0 .1701 0.1082 0.7548 0.1397 0.1055
Montana 0.7090 0 .2151 0.0760 0.7535 0.1460 0.1004
Nebraska 0.7226 0.1538 0.1236 0.7443 0.1533 o.to24
Nevada 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
New Hamnshire 0.1428 0. l 3 0.7459 0.1066 0.0960 o;7974
New Jersev 0.7424 0. J / 6 0.1 198 o.7256 0.  l  588 0 .1  156
New M o.6791 0 159 0.2050 0.6384 0.0873 0.2743
New York 0.7838 0. 286 0.0877 0 .7 t  t 0 0.1 100 0.1790
North Carolina 0.7644 0 843 0.05 r 3 0.7739 0 .1715 0.0546
North Dakota 0.6236 0. 160 0.2604 0.6966 0 .1  101 0. r933
Ohio 0.7833 0.0845 0.1322 o.'7749 0.0827 0.1425
Oklahoma 0.7352 0 .1701 0.0947 0.7481 0.160 I 0.09r8
Oregon 0 .5191 0.1655 0.3 154 0.4591 0. tt02 0.430'l
Pennsvlvania 0.4355 0.2108 o.3537 0.4&9 0.1941 0.3410
Rhode Island o;7260 0.1 840 0.0900 0.7299 0. t777 0.0925
South Carolina 0.7483 0.t282 0.r235 0.7661 0.1297 o.t%z
South Dakota 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
Tennessee o.t912 0.  l3  14 o.6'174 0.1436 0.t464 0.7100
Texas 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
Urah 0.6442 0.2934 0.0624 o;1290 0 . 1 8 1 8 0.0893
Vermont 0.7425 0.1537 0.1038 0.6770 0.0851 0.2379
Vireinia 0.7210 0 .1391 0.1 399 0.7155 0. I 597 0.1247
Washinston 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000
West Virsinia 0.7 ttl o.zr90 0.0699 0.75r1 0.1780 0.0703
Wisconsin 0.6964 0.0973 0.2063 0.6739 0.0786 0.2475
Wvomine 0.0000 0.0000 1.0000 0.0000 0,0000 1.o(no

Note.' The base case is
,loarce.' Authors' calcr

federal tax; proposal is federal + state personal taxes.
Llations with 1985 and 1987 SOI databases and the 1985 and 1987 NBER simulations of state oersonal income tax liabilities
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Ibble 1l: Ir-npact of State Individual Income Tbxes on Federal System: After-lql Gini Coefficients for 1985 and 1987

State
After-Tax cini (1985) After-Tbx Gini (1987)

Fed Fed + Strtc Chp(9ol Fd Fed + State Chs (Vo\
Alabama 0.450 0.448 (0.5) 0.456 0.453 (0.6)
Alaska 0.455 0.455 0.0 0.640 0.640 0.0
Arizona 0.459 o.454 (0.9) 0.474 0.469 1.0)
Arkansas 0.435 0.429 ( l .4) 0.507 0.502 1.0)
California 0.4u 0.458 (r.4) 0.487 0.481 1.2\
Colorado 0.497 0.495 (0.3 0.486 0.486 0.0
Connecticut 0.469 0.466 (0.5 0.485 0.484 (0.2)
Delaware 0.456 0.49 0.6 0.446 0.441 l . l
DC 0.448 0.437 (2.3 0.440 0.432 L8)
Florida 0.462 0.462 0.0 0.475 0.4"t5 0.0
Georsia 0.460 0.456 (0.9) 0.462 0.458 r .0)
Hawaii 0.440 0.437 (0.6) 0.539 0.539 0.0
Idaho 0.479 0.474 fi.0) 0.492 0.487 1 .0 )
Illinois 0.458 0.457 (0.2) 0.462 0.462 0.0
Indiana 0.431 0.430 (0.3) 0.455 0.453 (0.3)
Iowa 0.468 0.463 l . l 0.468 0.465 (0.7\
Kansas 0.463 0.461 (0.5) 0.476 0.4't2 (0.7)
Kentuckv 0.443 0.440 (0.6) 0.451 0.44'l (0.7)
Iouisiana 0.485 0.483 (0.4) 0.493 0.491 (0.5)
Maine 0.427 0.422 (1 .2 \ 0.429 0.475 1 .0
Marvland 0.45'l o.457 (0 .1 ) 0.450 0.449 (0.3)
Massachusetts 0.443 0.437 0 . 2 1 0.453 0.449 (0.9)
Michisan 0.439 0.433 ( 1 . 4 \ 0.456 0.450 1 . 2 \
Minnesnta 0.439 0.434 (1 .0 ) 0.459 0.454 ( 1.0)
Mississinni 0.477 0.473 1.0) 0.490 0.485 (0.9)
Missouri 0.452 0.449 (0.6) 0.457 0.455 (0.6)
Montana 0.491 0.488 (0.5) 0.449 0.444 1.0)
Nebraska 0.467 0.463 0.7 , 0.458 0.456 (0.5)
Nevada 0.463 0.463 0.0 0.512 0.5r2 0.0
New Hamoshire 0.434 0.433 (0.1 0.448 0.448 o o
New Jersev 0.445 0.443 (0.6) 0.466 0.465 (0.3 )
New Mexico 0.4'79 0.476 (0.7 ) 0.485 0.481 (0.9)
New York 0.454 0.441 (2.9\ 0.464 0.45'l ( l . 5 )
North Carolina 0.45r 0.M6 l . l 0.455 0.451 (0.9)
North Dakota 0.475 0.473 (0.5) 0.587 0.586 (0.2)
Ohio 0.435 0.428 1.4) 0.453 0.448 l . l
Oklahoma 0.476 0.472 (0.8) 0.496 0.493 (0.7 )
Oreqon 0.469 0.465 (0.8) 0.458 0.453 0.0)
Pennsvlvania 0.443 0.431 (0.2\ 0.454 0.453 (0 .1 )
Rhode Island 0.43s 0.431 (0.9) 0.427 0.422 1.0)
South Carolina 0.440 0.43s 0.470 0.465
South Dakota 0.455 0.455 0.0 0.467 0.46'l 0.0
Tennessee 0.465 0.465 0.0 0.467 0.467 0.0
fexas 0.479 o.479 0.0 0.491 0.491 0.0
Utah 0.452 0.451 (0.4) 0.473 0.468 ( 1.0)
Vermont o.523 0.5r9 (0.6) 0.431 0.426 t .0 )
Vireinia 0.449 0.444 l . l 0.453 0.449 (0.9)
Washinston 0.435 0.435 0.0 0.44r 0.441 0.0
West Vireinia 0.43't 0.427 (0.9) 0.422 0.418 l . t
Wisconsin 0.460 0.452 t . 7  | 0.475 0.470 1 .0 )
Wvominp 0.479 0.479 0.0 0.490 0.490 0.0

Note: Tlte base case is federal tax; proposal is federal + state personal taxes.

Soarce.' Authors' calculations with 1985 and 1987 SOI databases and the 1985 and 1987 NBER simularions of state personal income tax liabilities.
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Tbble 12: Impact of State and Federal Individual Income Tbxes on After-Tax Gini Coefficient and
Coefticient of Variation in Effective Tax Rates: 1985 and l9t7

Gini Coeff. of variation in effective tax rate
State l9t5 1987 Chanee (7o) l98s lvt7 Chanse (Vol

All states 0.453 0.468 3.2 0.433 0.499 5
Alabama 0.,148 0.453 0 .4 t3 0.481 6
Alaska 0.455 0.ffi 40 0.29r 0.476 6
Arizona 0.454 0.469 3.3 0.396 0.4&
Arkansas 0.429 0.502 t 7 0.412 0.473 5
California 0.458 0.481 5.2 0.490 0.524 't.o

Colorado 0.495 0.486 (2.0) o.332 0.393 l 8
Connecticut 0.466 0.4M 5 . t 0.337 0.410 22
Delaware 0.M9 0.441 1.6) o.346 0.371 7.3
DC 0.437 o.432 1.3) 0.362 0.386 6.7
Florida 0.462 0.475 2.8 0.437 0.503 t 5
Georoin 0.456 0.458 0.4 0.456 0 .519 t4
Hawaii 0.437 0.539 23 0.382 0.417 9 .1
Idaho o.474 0.487 2.6 0.3't3 0.426 t 4
Illinois 0.457 0.462 1 .0 0.401 0.458 t4
Indiana 0.430 0.453 5.4 0.334 0 .41 I 23
Iowa 0.463 0.465 0.4 0.365 0.382 4.5
Kansas 0.461 0.472 2.5 0.391 0.461 l 8
Kentucky 0.440 0.447 1 .6 0.376 0.427 t 4
[,ouisiana 0.483 0.491 t .7 0.439 0.554 26
Maine 0.422 0.475 l 3 0.238 0.540 t26
Marvland 0.457 o.M9 1 .8 ) 0.388 0.448 r 6
Massachusetts 0.437 0.449 2.6 0.366 0.369 0.8
Michisan o.433 0.450 4 . 1 0.356 0.375 -).-)
Minnesota 0.434 0.454 4.6 0.359 0.426 1 9
Mississiooi o.473 0.485 2.7 0.5t2 0.652 27
Missouri 0.449 0.455 l-2 0.396 0.457 l 5
Montana 0.488 0.444 (9.0) 0.330 0.413 25
Nebraska 0.463 0.456 1 .7 ) 0.389 0.39'l 2.0
Nevada 0.463 0.5t2 l l 0.306 0.437 43
New Hampshire 0.433 0.448 3.3 0.249 0.323 30
New Jersev o.443 0.465 4.9 0.380 0.439 l 5
New Mexico 0.476 0.481 0.463 0.546 t 8
New York 0.441 0.457 3 - I 0.410 o.452 l0
North Carolina o.M6 0.451 l . l 0.374 0.449 20
North Dakota 0.473 0.586 24 0.314 0 .317 1.0
Ohio o.428 0.448 4.6 0.353 0.386 9.4
Oklahoma 0.4'12 0.493 4.5 0.4r7 0.433 3.8
Oreson 0.465 0.453 Q.5 l 0.346 0.432 25
Pennsvlvania 0.431 0.453 5 .1 0 .313 0.418 34
Rhode Island 0.431 0.422 (2.0) 0.291 0.303 4.3
South Carolina 0.435 0.465 6.7 0.358 0.478 14
South Dakota 0.455 o.467 2.6 0.335 0.336 0.4
Tennessee 0.465 0.467 0.5 0.381 0.499 3 l
Texas 0.479 0.491 2.5 0.454 0.510 l 0
Utah 0.451 0.468 3.9 0.401 0.41 2.6
Vermont 0.519 o.426 l8) 0.333 0.387 l 6
Virsinia 0.444 0.449 t .0 0.362 0.399 l 0
Washinston 0.435 o.Ml 1 .3 0.347 0.361 4 .1
West Vueinia 0.427 0.418 Q . l 0.346 0.425 23
Wisconsin 0.452 0.470 4.O 0.373 0.393 5.4
Wvnmi 0.479 0.490 2.4 0.274 0.408 49

Sozrce.'Authors' calculations with 1985 and 987 SOI databases and the 1985 and 1987 NBER simulations of state oersonal income tax iabilities.
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