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This paper examines the permanent and transitory effects of changes in wealth, the top federal marginal
income tax rate, and capital gains tax rate on the distribution of Adjusted Gross Income (AGI). This
paper establishes the importance of wealth in determining the distribution of AGI, and results here
suggest that its effects can negate the permanent effect of a change in both tax rates. Of the two tax rates,
the capital gains tax rate is the most important for AGI distribution. The marginal income tax rate is
notably less important for long run behavior, but does have short run impacts.

1. Introduction

In the last twenty years, there have been five major changes in federal mar-
ginal income tax rates. Traditionally, a large portion of the debates leading up to
these tax law changes center on the distributional impacts. One reason is that most
of these statutory changes altered the marginal rate for the wealthiest households.
Current tax debates center on taxation of the rich as well. In the 2004 presidential
election, both candidates revived issues concerning taxation and its distributional
impacts. John Kerry supported a repeal of the 2001 tax reductions for those in the
upper income brackets (Petrecca, 2004). Repeal of the 2001 actions would return
the top marginal income tax rate to 39.6 percent. The tax reductions enacted
in 2001 were accelerated in 2003, and President Bush proposed to make all tax
reductions permanent, including those for upper income earners (Klein, 2004).

This paper examines the impact of wealth and tax rates on the distribution of
income, which is measured using Adjusted Gross Income (AGI). Here, the AGI
distribution is measured as the share of income earned by the top 0.5 percent of
households. This group reports a large share of total income and also pays a large
share of income taxes. Feenberg and Poterba (2000) estimate that the top 0.5
percent of all income tax filers paid nearly one-fourth of all income taxes in 1995.
Moreover, it is estimated that the top 1 percent of households paid 33.6 percent of
all income taxes in 2000 and nearly 36 percent in 2001 (Joint Committee on
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Taxation, 2000, 2001). Further, the wealthy report a large share of Adjusted Gross
Income (AGI).1 For example, the share of income reported by the top 0.5 percent
of income tax filers was 13.5 percent of all income in 1999. This group includes
roughly 700,000 households that reported AGI in excess of an estimated $430,000
in 1999.2 Understanding the reporting behavior of the wealthy is important for
policy makers when designing tax code changes, since they report such a large
share of AGI and pay a large percentage of income taxes.

The importance of the wealthy in the U.S. tax system cannot be denied. What
is questioned is how changes in tax rates impact the AGI distribution. Particularly,
recent research investigates how the AGI distribution responds to changes in tax
rates. Some have argued that tax rate changes have no permanent effect on the
wealthiest households’ reporting of income and, therefore, have limited distribu-
tional impacts, i.e. they suggest that any induced changes are solely temporary, or
transitory, in nature, inducing no long-term effects. Others suggest permanent
behavioral responses from tax rate changes. These changes can be due to altered
tax avoidance behavior, tax evasion behavior, or change in work effort. Previous
research findings also differ in the magnitude of these effects. Therefore, changes
in the AGI distribution may be small or large, with estimated elasticities of income
with respect to tax rate changes of zero, less than one, or greater than one; these
changes may be temporary or permanent in nature.3

More recent research provides evidence that tax rate changes have permanent
and transitory effects on the AGI distribution (Bruce et al., 2003). These transitory
effects include shifting the realization of income by wealthier households into
adjacent periods to take advantage of changing tax laws and therefore alter the
AGI distribution. As Feenberg and Poterba (1993) note, the wealthiest households
have greater opportunities to engage in such behavior.4 However, changing tax
rates can also create permanent changes in the distribution of AGI. One possibility
is the effect that changing tax rates may have on labor supplied by wealthy
households. Also, changing tax rates can induce permanent changes in tax avoid-
ance behavior. The current literature investigates this issue of temporary versus
permanent changes in the AGI distribution from changes in the top marginal
income tax and capital gains tax rates.

However, this paper argues that changes in wealth have substantial impacts
on the AGI distribution. Feenberg and Poterba (1993) estimate the share of total
capital gains reported by this group was greater than 50 percent by 1990. Further,
they show the capital gains share of total AGI hovering around 45 percent over
most of the sample period. Piketty and Saez (2003) estimate the percentage of
income from capital gains has increased for these households. The share of income
from capital gains is volatile, but between 15 and 22 percent of reported income in

1Income in this paper refers to Adjusted Gross Income. AGI is the Internal Revenue Service’s
definition of income referring to gross income minus certain expenses.

2Estimate using Feenberg and Poterba’s (1993) methodology. Calculations are available upon
request from the author. Feenberg and Poterba (2000) adjust their AGI measure for changes in the
treatment of capital gains.

3Here, permanent changes refer to long-lasting effects of changes in tax rates or wealth. Transitory
changes refer to temporary effects of changes in tax rates or wealth.

4Examples include shifting of income payments from self-employment, delaying capital gains
realizations, and engaging in legal tax avoidance.
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1998 came from capital gains.5 This share tends to increase moving up the income
distribution. For example, Slemrod (2003) shows that capital gains comprised over
70 percent of income for the top 400 households.

Knowing that capital gains are an important source of income means the
balance sheets of wealthy households must be considered as a possibly important
source of income. During periods of rising assets values (and therefore rising
wealth), the opportunity cost of current consumption, through the liquidation of
assets, falls. Recent evidence by Davis and Palumbo (2001) and Mehra (2001)
suggests that overall consumption increases during periods of increasing wealth.
Thus, to increase consumption, these households may be more likely to realize
capital gains during these periods of increasing wealth. Therefore, in periods of
increasing wealth, like the late 1980s and 1990s, we should see increasing capital
gains realizations. Holding all else constant, these realizations increase the share of
AGI reported by the rich through the realization of capital gains and should have
distributional impacts.

Given the importance of wealth for this group, the omission of wealth from
the assessment can potentially bias the tax rate elasticities. In this paper, an
estimate of the relationships between the AGI distribution and tax rates provides
a baseline assessment. Measures of wealth are then added, to check for robustness
in the tax rates and to demonstrate the importance of wealth for the AGI
distribution.

The contributions of this paper are three-fold. First the importance of wealth
in determining the distribution of income is confirmed. Further, this paper mea-
sures the permanent and transitory effects of wealth and tax rates changes on the
AGI distribution. These permanent effects are estimated to uncover the perma-
nent, or long-lasting, impacts of wealth and tax rate changes on the distribution of
AGI. If a long run relationship exists, then this provides evidence that permanent
distributional impacts exist. In addition to the long run effects, the transitory
effects, or short run adjustments of the AGI distribution, are measured through an
error correction model (ECM).

The results show that wealth has substantial impacts on the distribution of
AGI, in the long run. The long run AGI distribution elasticity with respect to
wealth is estimated at 0.57 to 0.62. Further, the top capital gains tax rate is the most
important tax rate for the AGI distribution, with an estimated elasticity between
-0.42 and -0.46. Therefore a permanent 10 percent increase in the top capital gains
tax rate permanently reduces the share of AGI reported by the top 0.5 percent of
households by 4.2 to 4.6 percent. The top federal marginal income tax rate is less
important in influencing long run behavior. The estimated long run elasticity of the
AGI distribution with respect to changes in the top federal marginal income tax
rate is between 0.0 and -0.15. These estimated long run tax rate elasticities are
relatively consistent with previous research.6 Therefore, the effect of increases in
wealth on the distribution of AGI can completely counter the effect of a simulta-
neous and equal percentage increase in both tax rates in the long run. The next

5This volatility supports the notion that the timing of capital gains realizations is important.
Therefore, large, unexpected increases in the value of assets may have a positive impact on reported
AGI in a given year.

6See Bruce et al. (2003).
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section presents the current debate and recent findings of tax rate effects on the
distribution of AGI.

2. Literature Review

Feenberg and Poterba (1993, 2000) calculate the share of AGI reported by the
top 0.5 percent of households. Their estimates are calculated using the Internal
Revenue Service’s Treasury Tax Model database and Statistics of Income (SOI).
They suggest that portions of the movement in their distribution measure are due
to permanent changes in reporting behavior, since sustained increases in AGI
share exist following the large tax rate reductions in the 1980s. They agree that
short-run shifting of income does occur, but there are also permanent effects from
tax rate changes. Further, they note that the wealthy earn a large share of income
from capital gains. Yet, when they adjust their measure to exclude capital gains
realizations, their conclusions are unaltered—changes in taxes appear to perma-
nently affect the distribution of AGI less capital gains.

Slemrod (1996) and Goolsbee (1999, 2000a, 2000b) suggest that changes in the
AGI distribution (increases in the share of income reported by the top 0.5 percent
of households) occur from income shifting, not permanent behavioral changes.
Slemrod adjusts Feenberg and Poterba’s measure to account for changes in the
treatment of capital gains, and estimates a set of time series equations to measure
the effect of tax rates. Since the exclusion of macroeconomic factors may bias
results, Slemrod adds measures of wage inequality, real stock prices, and the
corporate AAA bond rate. He includes the top marginal income tax rate and
capital gains rate to estimate their influence on the AGI share. To control for
timing effects, he adds leads and lags of changes in both tax rates. From his
estimates, the capital gains rate plays a significant role in affecting the AGI
distribution, while the effects of income tax rate changes are questionable. Both
taxes reduce the share of income reported by the top 0.5 percent of households.
Goolsbee (1999) looks at several tax rate changes and concludes the historical
responsiveness of the rich is small, and that results from the 1980s are “atypical.”
Goolsbee (2000a, 2000b) estimates the absolute value of the elasticity of taxable
income to the income tax rate to be between 0.0 and -0.4. He concludes, like
Slemrod, that the majority of the effects from tax rate changes occur from changes
in the timing of the reporting of income (from labor or capital gains), not from
permanent changes in behavior.

Bruce et al. (2003) estimate AGI distribution elasticities from income and
capital gains tax changes. They control for various economic factors, such as
real GDP growth, productivity, globalization, and schooling. Like Slemrod, the
authors also allow for timing effects by adding lead and lag changes of both tax
rates. They estimate the AGI distribution elasticity with respect to changes in the
top capital gains tax rate between -0.41 and -0.51. Marginal income tax rates have
a smaller effect upon the share of income reported, with an estimated elasticity
between -0.27 and -0.31. These findings represent permanent changes and are
robust when controlling for various economic factors. Using dynamic time series
analysis, they conclude that the major determinants of the distribution of AGI are
changes in the capital gains rate and macroeconomic factors. They find a long-run,
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permanent relationship between the AGI share, the top federal marginal income
tax rate, the top capital gains tax rate, and macroeconomic factors. The respective
tax rates have a negative effect on the share of AGI reported by the top 0.5 percent
of households, while output has a large positive effect and interest rates induce a
negative response. Their research goes a long way in showing that tax rates and
macroeconomic factors induce permanent changes in the top AGI share.

The possibility exists that a long run model containing only tax rates omits
relevant factors that determine the AGI distribution, namely household wealth. If
altering tax rates truly changes labor decisions among the wealthy, then omitting
wealth may bias the income tax rate and capital gains tax rate elasticities. If an
increase in the top marginal income tax rate or capital gains tax rate creates a
substitution effect between labor decisions and the realization of capital gains or
savings, then increases in the top capital gains rate may reduce capital gains
realizations, causing an increase in net wealth, or it could change current savings
behavior. Therefore, omitting wealth measures from an analysis can bias either of
the tax rate elasticities, attributing a larger or smaller effect between income tax
rate or capital gains rate changes and the AGI distribution. Therefore, measures of
real wealth will be added to address this issue. However, if wealth has only
transitory effects, then we should find no significant long run relationship between
the wealth measures and the AGI share. The tax rate elasticities should be robust.
In such a case, wealth should be included in a short run model only.

Further, wealth can impact income through realizations of capital gains (liq-
uidation of assets) to fund current consumption. The wealth effect in consumption
might tend to increase current period AGI. Since the wealthy own the largest share
of wealth, these increases in wealth may have distributional impacts by increasing
the AGI reported by these wealthy households faster than AGI reported by all
other households. Therefore, increases in wealth may potentially impact the dis-
tribution of AGI.

Due to data availability issues, aggregate net wealth variables are used rather
than net wealth of the top 0.5 percent of households; real net wealth is included as
a proxy. The use of a proxy that is not highly correlated with the true variable can
cause biased and inefficient parameters. However, these deficiencies get smaller the
greater the correlation between the two measures. Although aggregate wealth is
not perfectly positively correlated with real wealth of the household sector in
question, it should be highly correlated, since rich households hold a large share of
aggregate wealth.7

3. Empirical Methods and Data

As mentioned in the last section, previous research presents various estimates
of the response of the AGI distribution to changes in tax rates. The contribution
of this paper is to provide further insight into the behavior of the AGI distribution.
Not only are long-run tax rate elasticities measured, but also short-run elasticities
and the duration of these responses are estimated.

7In the summary of the 1998 Survey of Consumer Finances, Kennickell et al. (1998) note that
income and wealth are positively correlated. Further, mean wealth for top income earners is correlated
with changes in average aggregate wealth.
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The method employed here to measure the permanent impacts from changing
wealth and tax rates on the income distribution is a Dynamic OLS (DOLS), as
suggested by Stock and Watson (1993), which is a single-equation cointegration
technique. The cointegrating equation is a single equation, and takes the following
form:

LnAGI LnCG LnIT LnW Xt t t t t= + + + + ′ +3β β β β α ω0 1 2(1)

where AGIt is the distribution measure used (share of income reported by the top
0.5 percent of tax filers), CGt is the top federal capital gains tax rate, ITt is the top
federal marginal income tax rate, and Wt represents the wealth series added to
equation (1). All variables are included in natural logs. X denotes a matrix of the
lead, lag, and current values of the first differences of the natural log of each
right-hand side variable in the cointegrating equation. Further, since all variables
are in natural logs, the parameters yield measures of elasticity.

It is reasonable to assume that these same variables have immediate impacts
upon the distribution of AGI, but these short-run influences are not necessarily
identical to any long-term impacts. Therefore, a two-step estimation process is
called for, where the second stage is a model of the short-run responses. Therefore,
once the long-run relationship is estimated, a short-run dynamic model in the form
of an error correction model (ECM) is employed, and is shown in equation (2). All
variables in equation (2) are as previously noted and are included in the first
differences of natural logs, except for the error correction term (ECT).

Δ Δ Δ Δ ΔAGI AGI CG IT W ECTt t 1 t t t t t= + + + + + +− − 3 − − −α α α α α α η0 1 2 1 1 4 1 5 1(2)

The ECM uncovers short run responses of the AGI share and speed of
adjustment to the new long run equilibrium. This new long run equilibrium arises
from changes in the right-hand side variables in the cointegrating relationship
(equation (1)) at time t-1. The disequilibrium that exists at time t from a change in
the long run relationship at time t-1 is given by the lagged value of the error
correction term (ECT). Therefore, this two-step method captures the long run and
short run dynamics of the AGI distribution.

The ultimate purpose is to differentiate between permanent changes in the
distribution of AGI and transitory effects. If any permanent responses exist, then
empirical results should confirm the existence of a cointegrating relationship.
Specifically, residual-based cointegration tests are employed, and the estimate of
a7 should lie in the interval (-1,0) and be statistically significant. The short-run
elasticities from the ECM give some insight into the short-run, transitory effects.

The primary source for the AGI series is Feenberg and Poterba (2000), and is
available for the years 1960 through 1996.8 This series is supplemented through
1999 using the methodology described in Feenberg and Poterba (1993). The Sta-
tistics of Income Bulletin (Internal Revenue Service Statistics of Income Division,
2000–2001) provides the data needed to supplement the AGI series, and interpo-
lation is used to fill in the two missing observations in the 1960s.

8The data series is available at http://www.nber.org/~taxsim.
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Figures 1a and 1b are graphs of the individual tax rate and AGI distribution
series.9 These graphs provide some interesting insights. Figure 1a displays the AGI
distribution and top marginal income tax rate. There have been five major changes
in the top marginal income tax rate since 1960. The first three changes in 1964,
1982, and 1987 are marginal rate decreases, while those of 1992 and 1993 are rate
increases. In fact, the historical movement in this rate has been generally down-
ward through 1991, and rising after this date until the recent tax code changes.
From the figure, it appears that rate decreases in the early 1960s and 1980s are
associated with increases share of income of the top 0.5 percent (therefore, more
AGI reported by the top 0.5 percent of households). Rate increases in the 1990s,

9Measured as the share (or percent) of AGI reported by the top 0.5 percent of households.
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Figure 1a. Top AGI Share and Top Income Tax Rate—1960–1999
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Figure 1b. Top AGI Share and Capital Gains Rate—1960–1999

Review of Income and Wealth, Series 52, Number 4, December 2006

© 2006 The Authors
Journal compilation © International Association for Research in Income and Wealth 2006

499



however, do not seem to be followed by decreases in the share of income of the top
0.5 percent.

The evidence concerning the relationship between the distribution of AGI and
capital gains tax rate is less ambiguous. Large increases in the capital gains rate
around 1970 and in 1986 are followed by large downward swings in the share of
AGI reported by the top 0.5 percent of households, as shown in Figure 1b. The top
AGI share trends upward in the 1980s and late 1990s, following the decline in
capital gains tax rates in 1979 and 1997. On the other hand, tax increases in the
1970s coincide with decreases in the AGI distribution. Therefore, the circumstan-
tial evidence suggests the importance of the capital gains tax rate over the marginal
income tax rate, but closer evaluation is warranted.

Two series were collected to control for the financial position of the wealthiest
individuals. Aggregate wealth data are provided in the Federal Reserve’s Balance
Sheet of the United States (Board of Governors of the Federal Reserve, 2001) from
the Flow of Funds Accounts.10 Net worth is adjusted by the GDP deflator to derive
real net worth (RW).11 Additionally, this variable is adjusted for population
growth, to better match the indexing of the AGI series. Another measure of real
wealth is also used. This second measure is real wealth less housing wealth (RWH),
and is measured as net wealth minus the aggregate value of housing assets plus the
value of mortgages. This is used to attempt to better measure the concentration
of wealth among the richest households, since housing is a small portion of their
wealth.12 Finally, wealth is measured as beginning-of-period levels, since the net
wealth variables are lagged one period.

Figures 1c and 1d show the distribution of AGI and, respectively, each
measure of wealth. Although both measures of wealth trend upwards through the
entire sample period, the majority of the growth takes place after 1986. In fact, the
largest periods of growth correspond with the largest increases in the AGI share.
Therefore, there appears to be some positive relationship between the two mea-
sures of aggregate wealth and the share of income reported by the wealthiest
households.

By now, the potential perils of using time series data are well established.
Non-stationary data can produce spurious results, intimating statistical relation-
ships that simply do not exist. Fortunately, methods exist to test for non-
stationarity and control for the difficulties presented, such as employing DOLS
and an ECM. To test the stochastic properties of the variables, Augmented
Dickey–Fuller Tests (ADF) are estimated (Dickey and Fuller, 1981). Further, a
second unit root test, the KPSS test, is employed, which tests the null of station-
arity (Kwiatkowski et al., 1992). Also, the possibility exists that the two-stage
estimation may not be appropriate. If all variables are stationary in levels, then the
behavior of the top AGI share can be modeled using a single equation approach.

10Specifically, net wealth is from Table B.100 from the Flow of Funds Accounts. This series
includes wealth of the non-profit sector. As noted, this measure serves as a proxy, since we do not have
access to any data that allows measurement of the actual wealth share for the top 0.5 percent of
households.

11We chose the GDP deflator, since it is the broadest measure of price changes available.
12Poterba (2000) and Poterba and Samwick (1995) report that approximately 6–10 percent of

housing wealth is owned by households at the top of the distribution (top 0.5%).
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A constant and time trend is included in the ADF and KPSS tests for each
variable. The results of the ADF tests in levels are presented in Table 1.13 From
Panel A of Table 1, all variables appear non-stationary, and they are at least
integrated of order one. Thus, estimating a model using levels of the variables will
provide spurious results if they do not share a long run relationship (i.e. they are
not cointegrated).

A second round of ADF and KPSS tests is estimated for the first differences
of all variables, using one lag in the specification. The purpose is to identify if all
variables are I(1) or I(2). These results are contained in Panel B of Table 1. Indeed,
all variables appear to be I(1), so all of the variables are stationary in first-
differences. Therefore, if the variables are not cointegrated, then using OLS can

13A lag length of one is used.
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result in spurious estimation. On the other hand, if these variables are cointe-
grated, as was the case in Bruce et al. (2003), then spurious estimates are no longer
a problem.

4. Empirical Results

To estimate the permanent effect of tax rate changes on the AGI share,
equation (1) is estimated.14 The results are provided in Table 2. The first specifi-
cation, Specification A, restricts b3 (the wealth parameter) to zero and serves as a
baseline estimate only. Next, Specifications B and C add measures of wealth to
demonstrate their importance in determining the distribution of AGI.

14The Newey–West (1987) method is applied.

TABLE 1

Unit Root Tests

Series

Augmented Dickey–Fuller Test KPSS Test

Test Statistic 5% MacKinnon C.V. Test Statistic 5% C.V.

Panel A: Variables in levels
AGI –1.64 –3.53 0.38 0.146
CG –1.75 –3.53 0.16 0.146
IT –2.32 –3.53 0.16 0.146
RW –1.05 –3.53 0.35 0.146
RWH 0.07 –3.53 0.42 0.146

Panel B: Variables in first-differences
DAGI –5.97 –3.53 0.07 0.146
DCG –3.16* –3.53 0.08 0.146
DIT –4.08 –3.53 0.08 0.146
DRW –4.07 –3.53 0.06 0.146
DRWH –4.14 –3.53 0.11 0.146

Note: *Null hypothesis rejected at a 90% level of confidence.

TABLE 2

Cointegration Equations

Variable

Specification A Specification B Specification C

Long Run Elasticity Long Run Elasticity Long Run Elasticity

Constant 5.996 (0.475) –1.860 (2.169) –1.231 (1.221)
Capital gains rate –0.503 (0.139) –0.464 (0.151) –0.424 (0.112)
Income tax rate –0.547 (0.068) –0.113 (0.088) –0.147 (0.049)
Real wealth – 0.624 (0.188) –
Real wealth minus housing – – 0.574 (0.109)
Schwarz criteria –1.141 –1.608 –1.899
Adjusted R2 0.835 0.918 0.939
Jarque–Bera (p-value) 0.849 0.829 0.904
Cointegration test –3.128 –3.587 –3.958

Notes: Standard errors in parenthesis.
Critical values for cointegration test are -3.966 at the 95 percent level of confidence and -3.614 at

the 90 percent level of confidence.
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Specification A provides some interesting results. First, using tax rates only
provides estimates that are relatively robust to findings in the previous literature.
However, tests fail to indicate a long run relationship between the variables. The
elasticity of AGI share with regard to both tax rates is between -0.50 and -0.55,
with the top marginal income tax rate elasticity being slightly higher than that of
the capital gains tax rate.

As noted, certain omitted variables may bias the tax rate elasticities. The
amount of wealth held by the wealthiest households can serve as a source of capital
gain income.15 If income tax rates are high enough, the households considered here
can substitute capital gains realizations for labor earnings, thus creating a substi-
tution effect. They can also reallocate earnings from forms taxable as income to
those forms taxed at the capital gains rate. Thus if income tax rates are high
enough, these households can draw upon their net wealth to take advantage of
lower capital gains tax rates. Therefore, the top marginal income tax rate and
wealth should be negatively correlated. Indeed, the measures are negatively cor-
related, with respective measures of r = -0.83 and r = -0.85. The relationship
between wealth and the income tax rate indicates that the exclusion of wealth will
bias the top marginal income tax rate elasticity downward. This will result in a
larger income tax rate elasticity, in absolute value, if wealth is omitted from the
analysis. On the other hand, the capital gains rate and wealth measures are also
negatively correlated, but the correlation is smaller (-0.13 to -0.24) than the
correlation between the wealth measures and the top marginal income tax rate.
Therefore, the effect of wealth on the capital gains rate elasticity is likely to be
smaller. Further, they may also realize wealth based purely upon the wealth effect,
i.e. for consumption purposes only. As noted, previous research identifies a posi-
tive relationship between wealth and consumption. Therefore, increases in wealth
can lead to greater liquidation of wealth, which increases the share of AGI
reported by the wealthiest households.

As results in Table 2 show, when aggregate real wealth is added (Specification
B), the estimate of the long run income tax elasticity falls notably (from -0.547 to
-0.113) and is statistically insignificant. The exclusion of wealth from an analysis
appears to severely bias the long run income tax rate elasticity. The capital gains
elasticity, however, appears robust. In fact, this estimated elasticity is close to
results found in previous work (Bruce et al., 2003). Evidence here indicates that the
capital gains rate has a substantial impact on the distribution of AGI, while the
income tax rate plays no statistical role in the long run in this specification.

Evidence indicates that real wealth plays an economically and statistically
significant role in determining AGI share in the long run. The permanent effect of
a wealth change is larger (in absolute value) than the effect of either tax rate. Thus,
as suspected, wealth appears to be an important determinant. Its exclusion results
in substantial bias in the income tax rate elasticity.

15There are other important sources of income for this group beyond capital gains realizations. For
these households, capital gains do serve as one important source of income. Large increases in wealth
may induce greater realization of capital gains and increase the share of total income reported by this
group. Indeed, the reporting of capital gains realizations is one of the more volatile income categories
reported by these households.
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Next, Specification C adjusts the real net wealth variable by removing housing
equity. As with the previous specification, the long run capital gains rate elasticity
is relatively robust. However, it is immediately apparent that removing housing
wealth has substantial impacts on the parameter estimate for the marginal income
tax rate and its significance. The income tax rate in this specification is statistically
significant, but it still plays an economically limited role in determining the distri-
bution of AGI in the long run. Additionally, this measure of long run wealth has
a significant role in determining the AGI distribution, but the parameter is slightly
smaller. In this specification, the wealth parameter is equal, in absolute value, to
the sum of the top marginal income tax and capital gains tax rate parameters.
Therefore, a percentage change in real wealth that exactly equals a given percent-
age change in both tax rates will have equal offsetting impacts on the distribution
of AGI in the long run.

The pattern of short run, transitory responses is very different. ECM Speci-
fication B2 in Table 3 includes the lagged first difference of total real wealth, top
tax rates, and AGI distribution. This is the short run model for the long run
Specification B in Table 2.16 In this specification, there is a significant and negative
effect from a change in the top marginal income tax rate, as seen by the parameter
(-0.258) on the lagged top marginal income tax rate change. Yet, the effect of a
change in the capital gains rate has a statistically and economically insignificant
effect on the AGI distribution in the short run. Thus, income tax rate changes have
a short run impact on the AGI distribution in this specification, while capital gains
rate changes have a larger effect over a longer period of time.17 Specifically, a
1 percent increase in the top marginal income tax rate creates a reduction in the
share of income earned by the top 0.5 percent of households by 0.258 percent in the
following year. An equal percentage increase in the capital gains rate would
ultimately decrease the AGI measure by 0.464 percent. Yet, this process takes

16Test results fail to reject the null of weak and strong exogeneity of both tax rates and wealth.
17Recall that the long income tax parameter is statistically zero in Specification B in Table 2.

TABLE 3

Error-Correction Models

Variable

Specification B2 Specification C2

Parameter Estimate Parameter Estimate

DCapital gains rate last year 0.023 (0.101) 0.039 (0.098)
DIncome tax rate last year –0.258 (0.074) –0.252 (0.082)
DAGI distribution last year –0.305 (0.153) –0.251 (0.147)
DWealth last year –0.429 (0.342) –
DWealth less housing last year – –0.234 (0.242)
Adjustment parameter –0.448 (0.182) –0.517 (0.193)
Constant 0.037 (0.019) 0.036 (0.020)
Adjusted R2 0.349 0.332

Notes: Bold indicates significance at the 95% level of confidence. Italics indicates significance at
the 90% level of confidence. Standard errors in parenthesis.

Newey–West (1987) method applied.
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several years, since it works through the long run adjustment of the AGI distri-
bution to changes in the long run equilibrium between the two. So, a 1 percent
increase in the capital gains rate would create a 0.258 percent reduction in the AGI
measure after 1.60 years, instead of one year in the case of a similar income tax rate
increase.

As noted, the lagged first-difference of real wealth and the AGI distribution
measures are added in ECM Specification B2. Statistically, wealth has no signifi-
cant impact on the distribution of AGI in the short run. Like the capital gains rate,
changes in wealth affect the distribution of AGI in the long run only. Given the
value of the adjustment parameter, a 1 percent increase in wealth alters the AGI
distribution with an estimated half-life of 1.16 years after a wealth change.18 Also,
the value of the AGI distribution measure in the previous year has a negative effect
in the current period. Finally, given an adjustment parameter value of -0.448, 44.8
percent of the disequilibrium created by changes in any of the tax rates or wealth
is eliminated one year after the change. Further, 90.7 percent is eliminated four
years after any changes.19 For example, if the top capital gains tax rate increases
ten percent, then 69.5 percent of the approximate 3.2 percent permanent decrease
in the share of income of the top 0.5 percent takes place two years after the capital
gains tax rate change.

Evaluating short run results for the alternative wealth specification, results
from ECM Specification C2 appear robust with those in Specification B2. The
significant short run effect of changes in the top marginal income tax rate found in
the previous equation also is evident here (-0.252). In addition, the transitory
effect of the capital gains tax rate is economically and statistically insignificant in
this specification. One difference is that the speed of adjustment is substantially
higher in Specification C2 (15 percent higher). Here, the half-life of any capital
gains rate change or wealth change is just under one year, and 94 percent of the
long run effect on the AGI distribution measure takes place in the four years
following a change in tax rates and wealth.20

5. Importance of Wealth in Recent Tax Changes

During the late 1980s, there occurred a large upsurge in the share of AGI
reported by the top 0.5 percent of income tax filers. In 1987 however, the capital
gains tax rate increased 40 percent. Based on Specification B, this capital gains rate
shock should result in a long run decrease in the share of income of the top 0.5
percent of approximately 18.5 percent. The real AGI share, however, fell just over
11 percent from 1986 through 1990. Given the long run elasticities, the share of
AGI was buffered by the 12 percent growth in aggregate real wealth (or 13 percent
growth of non-housing wealth) over the 1987 to 1990 period, which translates into

18In other words, half of the total effect from a change in wealth impacts the distribution of AGI
after 1.16 years.

19The proportion of the gap closed after n periods is approximately 1-(1 + a)n.
20Further tests examine the potential for structural breaks in the short run relationships. These

tests fail to find any statistically significant break over the sample period. The results are available upon
request from the authors.
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an approximate 7 percent increase in AGI share. Thus, as mentioned earlier,
changes in real wealth partially offset impacts from the large increase in the capital
gains rate.

Using evidence from the middle-to-late 1990s, one can see the possible cause
for large revenue flows into the Treasury. Concurrent with the tax increase in
1993, the two measures of real wealth grew by 2.5 percent and 6 percent respec-
tively from 1992 to 1994. These small increases in wealth could not offset the
effects of the 24.5 percent increase in the top income tax rate and one percentage
point increase in the capital gains rate.21 By 1995, the situation was completely
reversed. The share of AGI reported by the top 0.5 percent of households
increased sharply, coinciding with a 5.2 percent and 6.4 percent increase in the
wealth measures, in that one year alone. In the same year, the AGI share
reported by the top 0.5 percent of all households grew 5.5 percent. Therefore, it
appears that changes in real wealth and the eight percentage point reduction in
the capital gains rate in the late 1990s may be responsible for the large changes
in the distribution of AGI.

What does this evidence imply for policy makers? It appears that tax rates
play an important role in affecting the AGI distribution, but real wealth fulfills an
equally, if not more important, function. If fiscal policy is totally ineffective in
altering aggregate income, lowering tax rates in a period of falling wealth, such as
in 2001, may result in a declining AGI distribution measure. Conversely, the
negative effect of raising tax rates on the share of AGI reported by the top 0.5
percent of households can be totally offset by robust growth in net wealth of these
households in the long run. Therefore, policy makers, who are concerned about
income distribution or the effect of tax rate changes on income distribution, must
pay attention to expected changes in real wealth when enacting tax rate changes.
Over time, the positive permanent effect of wealth increases can easily negate the
negative effects of tax rate increases on the AGI share.

6. Conclusion

The empirical evidence presented strengthens the view that wealth has a
substantial impact on the share of income earned by those in the top 0.5 percent of
the AGI distribution. Positive changes in wealth can dominate the negative effects
of tax rate increases on the distribution measure used here. A given percentage
increase in aggregate household wealth (or non-housing wealth) and an equal
percentage increase in both tax rates can actually result in a 0.3 percent increase,
on average, in the share of income reported by the wealthiest households in the
long run. Further, tax rates also influence the share of AGI reported by the
wealthiest households in both the short run and long run. The most influential tax
rate appears to be the capital gains tax rate (estimated long run elasticity of -0.42
to -0.46). The top marginal income tax rate plays a lesser role in the long run

21In 1993, the top federal marginal income tax rate increased 8.6 percentage points, from 31 percent
to 36 percent plus a 10 percent surcharge, making the effective top rate 39.6 percent.
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(estimated income tax elasticity is between 0.00 and -0.15). The short run evidence
from the error correction models demonstrates that most of the effect of adjusting
the top marginal income rate takes place in the year following the rate change.
Therefore, it appears that tax rates permanently influence the share of AGI
reported by the top 0.5 percent of households in the long run. Also, these perma-
nent changes occur quickly, with 90–95 percent of these long run changes occur-
ring within four years, and have an estimated half-life of 0.95–1.16 years. Evidence
presented in this paper suggests that if policy makers are concerned about the
distribution of income, they must pay particular attention to not only macroeco-
nomic factors, but also to either actual or expected changes in real wealth when
changing tax policies.
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