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Abstract

There is a widespread view that the tax and transfer system has become less progres-
sive and less redistributive. To assess this view, we compare data from three studies: Con-
gressional Budget Office (2024), Piketty, Saez, Zucman (2018), and Auten and Splinter
(2024). Although they use different definitions of income, units, and taxes and transfers,
all three show that the tax and transfer system has become more redistributive, not less.
We also review all studies of the issue since 2012, which confirms these findings. In short,
there is robust evidence across definitions and methodologies, that the tax system has
become more redistributive.
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1. INTRODUCTION

There is a widespread perception that the U.S. fiscal system, made up of
taxes and transfers, has become less progressive and less redistributive over
the last 50 years while inequality has increased. Many believe not only that the
system has failed to address rising inequality, but that it has exacerbated the
problem through lower top tax rates and evasion by the rich and by corpora-
tions. This view is frequently taken in public debates (e.g., Leonhardt, 2019;
Rakoff, 2022, Sullivan 2024) and is a common theme in books on inequality.
(Stiglitz, 2012; Freeland, 2012; Noah, 2012; Lindsey and Teles, 2017).

Many of these views are based on work by Piketty Saez and Zucman. These
authors argue that the tax system (Piketty and Saez 2007) or tax and transfer
system (Piketty, Saez, Zucman 2018) (PSZ) has become less progressive in re-
cent decades because tax rates on the top 1% or top 0.1% have gone down as
after-tax (or after tax and transfer) income shares for these groups have gone
up. Saez and Zucman (2019) using related but different specification find that
the tax system is now regressive because the average tax rates on top income
groups exceed tax rates on lower income groups, creating what they call “the
collapse of progressivity.” Although there are notable dissenters (e.g., Auten
and Splinter (2024) (AS) and Splinter (2019, 2020)), the view that progressivity
and redistribution have decreased is widely accepted. For example, Greenstone
et al. (2012), lists a dozen economics facts about tax reform, stating as Fact 4:
“The tax system has become less progressive over time.” Heathcote, Storeslet-
ten, and Violante (2020, p. 2717) find that “the consensus view in the literature
is that the US tax system has become less progressive over the past 40 years”
Zwick (2019, p. 7) states that “there is fairly strong agreement that the tax-and-
transfer system has become somewhat less progressive over the past few dec-
ades”

We offer here a critical review and reassessment of this literature. We
show that although particular estimates of progressivity and redistribution suf-
fer from unresolved and perhaps unresolvable uncertainties, the consensus in
the literature, robust across different specifications and measures, is that the
tax and transfer system redistributes more now than it did in the recent 4o to
60 years. Although there are disputes about the top 1 percent, once the lens is



broadened to the entire population, there is substantial agreement across all
available studies.

In Part 2, we address problems with measuring tax and transfer progres-
sivity and redistribution. A key problem is the choice between using a narrow
or broad base for measuring income. A narrow base, such as fiscal income re-
ported on tax returns, requires fewer imputations, but can be misleading be-
cause the base changes differently over time for different income groups. A
broad base can solve these problems but requires imputing income to units
when, often, the correct imputation is unknown, allowing substantial re-
searcher choice.

Related problems include the definition of units (e.g., adults, households,
tax units, or individuals) and the set of policies to evaluate (e.g., just taxes, or
taxes and transfers). As with income measures, units change differently for dif-
ferent income groups over time, and redistributive policies make use of differ-
ent fiscal instruments over time, making any one measure possibly inaccurate.
Furthermore, no single measure of progressivity or redistribution captures the
full effects of complex policies. Measures such as the Kakwani (1977) measure
of progressivity, the Reynolds Smolensky (1977) measure of redistribution, the
90:10 ratio, elasticity measures, or top 1% shares reduce complex distributions
to a single number and may miss important effects.

Rather than attempting to adjudicate individual issues, we address these
problems by looking for results that are robust across research methods, data,
and choices of particular measures. While robust findings are not immune to
error, they offer greater confidence in their validity. To pursue this approach,
in Part 3 we compare data from three different research groups: (i) PSZ, (ii) AS;
and (iii) the Congressional Budget Office’s annual series on tax system pro-
gressivity (CBO). We chose these studies because they make most of their data
available over a relatively long period, allowing us to make comparisons across



studies.! In addition, these studies are recent, use current methodologies, and
PSZ has been central to framing the public debate on inequality. Our examina-
tion of data from all three groups, including PSZ, shows that the tax and trans-
fer system redistributes more, not less, than it did in the recent past.

To ensure that these studies are not outliers, in Part 4 we perform a liter-
ature search for all recent studies that measure tax or tax and transfer system
progressivity or redistribution (and meet other basic criteria). We have not
found other studies that make data available as do PSZ, AS, and the CBO, which
means we can only compare top line results from the remaining literature.
With the exception of a small number of outliers, most of which can be readily
explained, the literature confirms the results we find in PSZ, AS, and CBO. That
is, a careful examination of the available data, robust across studies and re-
search methods, shows that the tax and transfer system redistributes more than
it did in the recent past.

It is important to note that we take no view here on whether the tax and
transfer system should redistribute more than it currently does. There may be
good reasons on both sides—for example, for increasing or for reducing tax
rates on high earners or increasing or reducing transfers to low earners. It is
crucial, however, to base reform proposals on an accurate assessment of the
facts. Our goal is to help with that assessment.

2. METRICS AND MEASUREMENT

In this part, we discuss the central problems with estimating the progres-
sivity and extent of redistribution of the tax and transfer system and discuss
our approach.

1'We do not have access to the full underlying data because all three groups use confiden-
tial tax return data. This limits the comparisons that we can make across studies.



A. Base and Purpose of Measurement

The starting point for estimating the effects of the tax or tax and transfer
system is choosing the appropriate base for measurement. As Kaplow (2005)
emphasizes, the choice of what to measure and how to measure it depends on
the purpose of the exercise. AS, PSZ, and CBO use annual income. Annual in-
come, however, is a snapshot that may not capture how income affects well-
being over a lifetime. To better measure this, Auerbach, Kotlikoff, and Koehler
(2023) use a lifetime income measure and find a higher degree of tax progres-
sivity than annual income measures. Other studies, (e.g., Meyer and Sullivan
2011, 2013, 2017, 2023; Aguiar and Bils 2015), measure inequality in consump-
tion, on the theory that consumption is more directly tied to welfare than is
income. Because there is no concept of “pre-tax consumption,” however, these
studies do not allow examination of progressivity or redistribution. Bricker et
al (2020) measure how taxes vary by wealth, finding in their primary measure
that the tax system is progressive in wealth and has become more so over time.
Because the vast majority of studies use annual income measures, we follow
that approach here, notwithstanding its well-known shortcomings.

B. Definition of Income

The central tension in defining income is between using a narrow but more
certain measure or a broader but uncertain measure. Piketty and Saez (2003,
2007) used a narrow measure of income based on amounts reported on tax
returns (fiscal income). They found a substantial reduction in progressivity
(measured by changes in income shares of top income groups) over the period
from 1960 to 2004.

Fiscal income, however, does not provide reliable information about the
distribution of economic income which is the core item of interest for under-
standing welfare effects. Table 1 demonstrates the problem.

The first row is based on data from PSZ (based on the methodology of
Piketty & Saez (2007) but with income per adult rather than per tax return). It
shows the growth in real fiscal income per adult from 1979 to 2014 (using anon-
ymized data, so not controlling for reranking - those in the top 1% in one year



may not be the same as in the following year). Per capita growth in fiscal in-
come was 43.7% overall, but it was negative 26.0% for the bottom of the distri-
bution. If we conflated fiscal income with economic income, this would be mak-
ing the implausible claim that real income fell by over one-quarter for half the
US population. In fact, fiscal income measures income reported for tax pur-
poses, so it only indicates that the income required to be reported for taxation

fell.

The second row, using data from the same paper, shows the growth in total
national income per adult, which was 55.9% overall and 0.5% for the bottom
half. The third row shows the growth in national income growth per person
using the AS estimates. AS peg the overall growth rate per person at 75.6% and
29.7% for the bottom 50%. Comparing the first row to either of the second two
rows shows how dramatically fiscal income understates a full measure of in-
come.

Table 1: Growth in Real Average Per-Capita Income Measures, 1979-2014

Overall o-5oth 50-goth Top 10%
PSZ Fiscal Income 43.7% -26.0% 25.1% 113.6%
PSZ Pre-Tax Income 55.9% 0.5% 42.0% 107.2%
AS Pre-Tax Income 75.6% 29.7% 67.5% 116.4%

“Fiscal Income” is tax return income per adult. “PSZ Pre-Tax Income” is pre-tax income (matching national
income) per adult. From PSZ 2022 sheets TDs5, TD7, TD8, TDg, TB3. “AS Pre-Tax Income” is National In-
come per person, from AS 2024 sheet Ci-Incomes, deflated by the number of individuals (filing & non-
filing). PSZ use the national income price deflator (NIPA table 1.7.4) while AS use the Personal Consumption
Expenditure (PCE) price deflator (NIPA table 2.3.4).

The problem, however, is not just that the overall level of growth of fiscal
income understates the growth in national income. Fiscal income as a fraction
of national income has changed differently for different income groups, which
means that looking at fiscal income can be outright misleading. Figure 1 illus-
trates. ? It shows fiscal income as a fraction of a comprehensive measure of pre-

2 Scripts for generating all our figures are available at https://github.com/tscole-
man/TaxRedistributionPaper Full size figures are provided in the Online Appendix.



tax income over time for the bottom 50%, the middle 40%, and the top 10%,
using data and methodologies from PSZ (which we describe below). Fiscal in-
come for the bottom 50% shrinks over the 6o-year period while it grows at the
top. Looking at fiscal income, therefore, would make it look like there is rela-
tively much less income at the bottom and more income at the top, overstating
the growth in inequality. Fiscal income (on its own) provides little useful in-
sight into the distribution of economic income, either at a point in time or
changes over time.

Figure 1: Fiscal Income as a Fraction of Pre-Tax Hybrid Income
PSZ data, 1960-2019
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“Fiscal Income” is tax return income per adult. “PSZ Pre-Tax Income” is pre-tax income (matching na-
tional income) per adult. From PSZ 2024 sheets TD7, TD8, TDg, TB3.

A solution to this problem is to use a comprehensive measure of income.
One approach, which (to our knowledge) first appeared in Pechman and Okner
(1974, 15) is to start with fiscal income and then impute missing components
of income. In the last decade, Pechman and Okner’s approach has been refined
and used by Fixler and Johnson (2014), Smith et al. (2019), Fixler, Gindelsky,
and Johnson (2020a) as well as PSZ and AS and to some extent CBO.

While this approach solves some of the problems with using fiscal income
as a measure, there is no straightforward method of allocating many compo-



nents of national income to individuals. In some cases, such as income attribut-
able to tax evasion, there is a correct answer (particular individuals, and not
others, engaged in tax evasion) but it is difficult or impossible to determine
what that answer is. In other cases, such as many components of government
spending (e.g., national defense), there may be no conceptually coherent an-
swer. The allocation is to a great extent arbitrary. As a result, research groups
have substantial latitude when allocating national income to individuals. More-
over, the choices made by research groups can have large effects. To get a sense
of the problems with using a comprehensive measure of income, we describe
some of the core issues.

Underreported income. Income that taxpayers hide to avoid taxation is, by
its nature, difficult to observe. Estimates of the tax gap are around $500 bil-
lion/year. After enforcement, the gap goes down to about $425 billion/year. The
allocation of unreported income generates the single biggest difference be-
tween the results in PSZ and AS for the top 1 percent (see AS Table 4).

Timing of tax preferred retirement income. Returns in tax-preferred retire-
ment accounts are a large fraction of capital income. There are no straightfor-
ward choices for counting these returns. The two basic options are to count
retirement income when it is contributed (i.e., the initial year savings are de-
posited into a retirement account and on an accrual basis thereafter) or when
it is distributed in retirement. Allocating retirement income to individuals
when contributed would mean that retired individuals have little or no income,
making many people who are living comfortably look poor (although this con-
cern is based on consumption not income). Including retirement income only
when distributed, however, risks understating earnings during working years.

Taxes. Any estimate of the effects of taxes (and transfers) must make as-
sumptions about their incidence. While there is substantial agreement on the
incidence of some taxes, such as payroll taxes, the incidence of other taxes,
such as the corporate tax, remains disputed. The incidence of transfers is much
less studied, but transfers, like taxes, could well be shifted to individuals other



than the direct recipients. Choices regarding incidence may be central to re-
ported results.3

Capital gains and returns to holding wealth. A large fraction of the returns
to holding wealth is not reported on tax returns and much of it cannot easily
be observed. The allocation of this income may significantly affect inequality.
One allocation method, used by CBO, is to include only realized income. This
measure, however, does not capture gains in tax-preferred accounts and gains
that are excluded due to stepped-up basis at death, likely understating the cap-
ital income of wealthy individuals. Moreover, it bunches the timing of income
that is actually earned over many periods. Another approach, used by AS, is to
allocate corporate retained earnings to shareholders. PSZ, following Saez and
Zucman (2016), use a capitalization approach. They estimate wealth shares
based on observable capital income, compute macroeconomic yields for vari-
ous asset classes, and then allocate capital income based on individual wealth
components and the yields.

These choices may have substantial effects. Armour, Burkhauser, and Lar-
rimore (2014) compute income growth from 1979 to 2007 for each quintile us-
ing, alternatively, no capital gains, realized capital gains, and accrued earnings.
Income growth goes from modestly skewed toward the top quintile when esti-
mated without capital gains or realized capital gains to dominated by the bot-
tom quintile when estimated using accrued earnings, essentially reversing the
outcomes.

3 Saez and Zucman (2019, 2020) illustrate the problem with researcher choice of incidence.
They argue for allocating taxes based on remittance obligations, which is contrary to standard
economic theory. This means that they allocate all corporate taxes to corporate shareholders,
allocating none to labor or to owners of other capital. Nevertheless, they allocate payroll taxes
to labor notwithstanding that half of payroll taxes are remitted by employers, and allocate
sales taxes to consumers, notwithstanding remittance by retailers. Based on these problems
and criticisms made by Kopczuk (2019) and Joint Committee on Taxation (2024, p. 8, note 22),
we omit the estimates from Saez and Zucman (2019, 2020) .



Government spending. In fiscal year 2023, total federal spending was $6.1
trillion (out of a GDP of about $27 trillion). Any allocation of national income
to individuals must account for federal spending. Cash or cash-like transfers
to individuals are usually allocated to recipients (without attempting to deter-
mine their incidence).* There is no clear way to allocate the rest of government
spending, such as spending on national defense, education, and highways,
which is about $3 trillion/year, or more than 10% of GDP. AS allocate these
amounts half per capita and half by after-tax income. PSZ allocate in propor-
tion to after tax and transfer income. Allocating by after-tax and transfer in-
come assumes that government spending is distributionally neutral. For exam-
ple, if the government increased spending in disadvantaged communities and
cut cash transfers to those communities by a similar amount, this allocation
would view the combination as regressive. The effects may be large: Riedlel
and Stichnoth (2024) calculate that allocating government spending on a lump
sum basis decreases the PSZ top 10% share of national income by 5 percentage
points and increases the bottom 50% by roughly the same amount.

Deficits and debt. Net interest on federal debt in 2022 was $476 billion,
about 2% of GDP. We do not know which income groups bear this cost. PSZ
allocate this by transfer payments, on the theory that transfers will eventually
be reduced rather than taxes increased. AS use a combination of current taxes
and a per capita allocation. Both are guesses.

Summary. The combination of these and other problems means that there
is considerable uncertainty in the allocation of national income to units. Fur-
ther research might narrow this uncertainty but is unlikely to eliminate re-
searcher latitude to make different allocations. Using a narrower measure of
income reduces the uncertainty and researcher choice but comes at the cost of
using a less comprehensive and possibly misleading measure.

4 PSZ argue that the incidence of transfers of health care may be to health care providers
rather than patients, but they do not attempt to estimate the incidence.



C. Units

In addition to choosing a measure of income, researchers must decide
which units to use. Possibilities include individuals, adults, households, or tax
filing units. The size and number of each of these units changes differently over
time. More importantly, unit size and number have changed differently at dif-
ferent income levels. For example, marriage rates among tax filers went down
from 67 to 37 percent between 1960 and 2019, but only fell from 9o percent to
85 percent for the top 1 percent, implying that marriage rates below the top
fell far more than at the top. (AS, p. 2192) This mechanically increases the num-
ber of tax filing units at the low end, increasing inequality when measured by
tax units.” Burkhauser, Larrimore and Simon (2012) show that the choice of
units can significantly affect income trends.

To illustrate the size of this issue, compare rows 2 and 3 in Table 1. PSZ
peg overall per capita growth at 55.9 percent while AS estimate it at 75.6 per-
cent, which appears to be a stark difference in a number that can be estimated
with substantial accuracy. The major reason for the difference is that PSZ re-
port income per adult and AS report income per person. The number of adults
has grown more quickly than number of people (family size fell from 1979 to
2014). This means that even though they have the same gross number for na-
tional income, PSZ’s per-capita measure (per adult) grows more slowly than
AS’s measure (per person).’ The underlying data are the same, but the different
measurement unit produces large differences in reported per-capita incomes.

> This was a key problem with Piketty and Saez (2003). It used tax filing units and did not
adjust for the relative change in those units across different income groups. Larrimore (2014)
found that declining marriage rates between 1979 and 2007 account for 23% of the increase in
the Gini coefficient when measured using households.

6 The total difference in ratio terms is 1.126 (1.756/1.559). A formal decomposition shows
that roughly 80% (9.9/12.6) is due to measurement unit (adults versus individuals) and 20%
(2.4/12.6) due to the deflator. PSZ use the national income price deflator (NIPA table 1.7.4)
while AS use the Personal Consumption Expenditure (PCE) price deflator (NIPA table 2.3.4).
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The difference in units also likely explains a large part of the difference in
PSZ’s and AS’s estimate of growth for the bottom 50t percentile , which are
larger than the overall differences.” In particular, family size has fallen more
for the lower part of the income distribution than the upper, and this higher
growth in adults relative to population in the lower half could account for
much the difference.?

D. Which policies to evaluate.

Studies differ on which policies they evaluate. Piketty and Saez (2007) look
only at federal taxes. Saez and Zucman (2019) look at federal, state, and local
taxes. CBO looks at federal taxes and transfers. PSZ, and AS all look at federal,
state, and sales taxes plus transfers, though as we discuss in Part E, they define
transfers differently.

Saez and Zucman (2019, p. 18) argue that taxes and transfer are distinct,
and that it is appropriate to study the progressivity of taxes alone. Their argu-
ment is that the timing of taxes and transfers are often different and that most
transfers are in-kind while taxes are paid in cash.

There are two problems with looking only at taxes. First, the distinction
between taxes and transfers is arbitrary. Looking only at one component of
fiscal policy can produce misleading results. To illustrate, suppose that current
policy achieves a given after-fiscal policy result. The government can achieve
the same result while raising taxes and increasing transfers to precisely offset
those tax increases, leaving everyone in the same place. The gross taxes and
transfers used for this thought experiment are arbitrary which means that one

7 For example, the ratio of AS’s result to PSZ’s result for the bottom 50% is 1.271/1.005 =
1.265 while the same ratio for overall growth is 1.126.

8 AS Table 4, which decomposes differences in their methodology and PSZ’s does not list

units as a central difference in the two studies. This table, however, only reports differences
for the top 1%, while the central problem with the choice of units is at the bottom.

11



can arbitrarily choose the level of tax-only progressivity without changing in-
equality (or indeed, the welfare of any individual). A study that the tax system
progressivity has, say, decreased, would not be informative.

Second, considering only taxes makes the comparison between pre-tax
and after- tax distributions difficult and possibly impossible. Government
spending in the United States (including both transfers and other forms of gov-
ernment spending) is in the range of one-third of GDP. Counting only taxes
but not spending in the analysis means comparing a pre-tax amount that is
more than 50% larger than the after-tax amount. It is not clear that such as
comparison is meaningful, particularly so if the reason for doing the compari-
son is to understand how government policy affects welfare. For these reasons,
we look only at evaluations of both taxes and transfers.

E. Defining taxes and transfers

Even if we include all taxes and transfers, it is not clear what counts as a
tax or a transfer which means that studies vary on what they include in pre-
tax-and-transfer income and after-tax-and-transfer income. For example, CBO
starts with a measure they call “market income.” Market income includes con-
tributions to private pension plans but not distributions from those plans. Their
“pre-tax income” adds social insurance benefits, such as Social Security, Medi-
care, and Unemployment Insurance.

PSZ also include Social Security receipts in pre-tax and transfer income,
but unlike CBO, they subtract Social Security taxes and they do not include
Medicare or Unemployment Insurance in pre-tax and transfer income. In addi-
tion, unlike CBO, they subtract contributions to private pension plans and in-
clude distributions in their measure of pre-tax income (that is, they use a dis-
tribution approach).

AS follow the NIPA definition of national income. They use a distribution
approach for private retirement savings. Social Security receipts are not part
of pre-tax income (unlike CBO and PSZ), nor are Medicare and Unemployment
Insurance (unlike CBO but like PSZ). They do not subtract Social Security taxes
from pre-tax income (like CBO but unlike PSZ).

12



Social Security and private pension plans are, to some extent, substitutes
for one another which means that one might want to treat them the same way.
On the other hand, Social Security is formally run by the state while private
pension plans are not. Private pension plans, however, are state subsidized
which means that they are neither entirely private nor entirely voluntary. In-
deed, one can imagine a continuum of policies from entirely mandatory (like
Social Security), highly subsidized, lightly subsidized, or completely private.
Any choice of what to treat as private and what to treat as part of the tax and
transfer system would, to some extent, be arbitrary.’

In some cases, the choice of how to treat these items can be determined by
the purpose of the study. For example, if one wants to study the effects of a
particular policy on inequality, one would naturally look at the effects before
and after that policy. In other cases, the treatment of many of these items is a
matter of researcher choice. The inquiry here—what is the effect of the tax and
transfer system on inequality—does not point to a single answer, which may
be why different research groups addressing this question have answered it
differently.

F. Metrics

There is a substantial literature on the choice of metrics for measuring
progressivity or the extent of redistribution, including Lambert (1993) and,
Slavov and Viard (2016). All the various metrics reduce complex effects across
the income spectrum to a single number, which means that they make implicit
choices about what matters. They are summary measures of a complex set of
facts, the same way the mean and standard deviation are summary measures
of a distribution. Even in relatively simple cases where the Lorenz curve at one

% The problem is analogous to the “state action” problem in the legal literature. Some legal
rules, such as the First Amendment and parts of the Fourteenth Amendment apply only to
actions by the state, not private actors. Defining what counts as state action, however, has
turned out to be difficult. In some cases, what looks like purely private conduct, such as the
enforcement of a contract, is treated as state action (e.g., Shelley v. Kraemer 334 U.S. 1 (1948)),
but other times is not (e.g., DeShaney v. Winnebago County, 489 US. 189 (1989)).

13



point in time strictly dominates the curve at another point in time, a measure
of the extent of the change in progressivity or redistribution requires a judg-
ment of how to weigh changes at different parts of the income spectrum. More-
over, any index of progressivity or redistribution used to compare changes over
time has to account for underlying changes in the economy. For example, an
increase in transfers may be the result of an aging population or an increase in
underlying inequality rather than a change in policy. This problem was recog-
nized as early as Musgrave and Thin (1948), but there is no straightforward
solution. (For a discussion, see Vellutini and Benitez (2021).)

To try to capture the full range of effects and to avoid imposing implicit
choices, we will use a number of different metrics. We limit ourselves in two
ways, however. First, we avoid metrics that focus on a narrow subset of the
population, particularly metrics that focus on progressivity at the top of the
income distribution. For example, Piketty and Saez (2007) are explicit in their
focus on the top and even exclude the bottom 20% of the income distribution
from their study. This focus can obscure changes in the tax and transfer system
that affect other income groups.

To illustrate, using an example from Kaplow (2006 p. 65, Figure 7, repro-
duced below as Figure 2), compare two tax regimes. Regime 1 offers a generous
exemption, e1, and taxes all income above the exemption at a flat rate. Regime
2 offers a smaller exemption, e2, but has a two-rate structure with increasing
marginal rates as income rises. For taxpayers with income lower than y1, the
flat rate tax of Regime 1 offers a lower average tax rate. For taxpayers with
income between y1 and y2, Regime 2 offers a lower average rate. For taxpayers
with income above y2, Regime 1 again offers a lower rate.

A focus on the top would conclude that Regime 2 is more progressive than
Regime 1. That focus, however, would ignore the benefits to low-income indi-
viduals of Regime 1. As we will discuss, many of the changes in tax and transfer
policy over the last 50 years have occurred in the lower part of the distribution.
A focus on the top does not capture those changes and potentially presents a
misleading picture. This is particularly vexing because the income groups at
the bottom are of central concern. To address this problem, studies should look
at measures that consider the entire income spectrum.

14



Figure 2, Comparison of Tax Rate Schedules from Kaplow 2006

Average tax rate

Pre-taxincome

Second, we limit ourselves to metrics that focus on redistribution rather
than progressivity. Progressivity is a measure of differences in average tax rates
across income groups. A system can be highly progressive while having mod-
est effects on inequality, if tax rates are low. Redistribution measures how
much households pay or receive, which is directly related to welfare. Therefore,
we look only at measures of redistribution, not of progressivity.

G. Our approach:

Further research may provide answers to some of these issues, or at least
reduce uncertainty and researcher choice. Except as specified above (we look
at taxes and transfers across the entire income spectrum and use measures of
redistribution not progressivity), we do not try to adjudicate individual issues.
Instead, we view them as sources of fundamental uncertainty and seek results
that are robust across different approaches. Results that are common across
research groups and methods are more likely to be correct and generate a

higher degree of confidence.

To this end, we performed a literature search for all studies of the effects
of the tax and transfer system on inequality since 2012 (ten years from when
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we started the project). We imposed some minimum criteria on our search re-
sults. We are interested in changes over time, so we looked only at studies that
estimate the effects of the tax and transfer system over at least several decades.
For reasons discussed above, we only considered studies that examine both
taxes and transfers. We eliminated Saez and Zucman (2019 and 2020) because
they use inconsistent incidence assumptions. Finally, we are concerned with
inequality across the entire income spectrum, so we only looked at studies that
report results across the income spectrum and not, for example, just the top 1
percent.

We divide our review of the results into two groups. The first group, AS,
PSZ, and the CBO, make most of their underlying data available, allowing us
to make detailed comparisons of their results. We provide those comparisons
in Part 3.1° The second group consists of all other studies that met our search
criteria. We review those studies in Part 4.

Because we have access to considerable data for CBO, AS, and PSZ, we can
choose which metrics of redistribution to use when comparing the results of
those studies. As noted, we view these metrics as summary measures rather
than complete descriptions of the underlying data. To get a full sense of the
data, we use three different metrics, all of which focus on redistribution
throughout the income spectrum.

Our primary measure is the tax-and-transfer rate at each income level:

10 Data published by the BEA (U.S. Bureau of Economic Analysis, “Distribution of Personal
Income,” https://www.bea.gov/data/special-topics/distribution-of-personal-income) provides

before- versus after-tax rates. Fixler, Gindelsky, and Johnson (2020) describe their allocation
method. The BEA data are not directly comparable to the AS, PSZ, or CBO data because they
use personal income, which includes transfers in pre-tax income. They also only compute their
series from 2007 and do not appear to provide consistent rankings across years. Therefore, we
do not present data from their studies. Gindelsky (2022) decomposes the BEA allocation of
transfers to show their effects by income class, age, and race. This analysis is largely consistent
with AS, PSZ, and CBO data, showing the dominance of transfers at the bottom of the income
distribution.
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Income Before Taxes & Transfers - Income After Taxes & Transfers

Income Before Taxes & Transfers

This is the analogue of the average tax rate but is more comprehensive in
treating taxes and transfers symmetrically. Note that our sign convention is
from the government’s perspective: taxes are inflows and transfers are
outflows A positive number means that the household pays net taxes (the taxes
it pays exceed the transfers it receives) and a negative number means that the
household receives net transfers.

This measure does not account for changes in underlying income. For ex-
ample, a reduction in the tax-and-transfer rate to a particular income group
may be offset by increases in that group’s pre-tax income. To account for this
effect, we show changes in pre-tax and after-tax income over time for different
income groups. Finally, as a summary measure, we show changes to the Reyn-
olds Smolensky index over time.

3. CBO, AS, AND PSZ

In this section, we compare the results from CBO, AS and PSZ. Part 3A
provides a description of the methodologies used by these studies. Part 3B pre-
sents the results from those studies.

A. Summary of methodologies

We provide here a brief review of the core choices made by each group.
Table 2 provides a more complete summary.

CBO uses the narrowest measure of income of the three groups. CBO’s
“market income” is the sum of wages and other forms of labor income (includ-
ing cash wages, employers’ contributions for health insurance premiums, and
payroll taxes paid by employers), business income from pass-throughs, realized
capital income (including capital gains), and other income sources. CBO’s “in-
come before taxes and transfers” is market income plus social insurance bene-
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fits (Social Security, Medicare, unemployment insurance and workers’ com-
pensation). We use market income in our analysis below because it better
matches AS’s definitions.

CBO’s market income is notably narrower than AS or PSZ’s definition of
income, which both match the Bureau of Economic Analysis’s National Income
from the national income and product accounts. CBO pegs 2018 per capita in-
come as $47,637 while AS and PSZ put it as $54,717 and $54,055 (the difference
reflecting differences in population estimates).

AS and PSZ both match total income to national income but have a num-
ber of notable differences in their allocation methods, such as their allocation
of unreported income, their estimates of capital income, and their assumption
about who bears the burden of deficits. A key difference between AS and PSZ
is their treatment of social insurance benefits. AS follow the NIPA national
income definitions and define pre-tax income to include contributions to social
insurance funds but not distributions. PSZ numerically match national income
but define pre-tax income to deduct contributions to social insurance funds
and to include distributions.

PSZ also define a term they call “factor income” which includes social in-
surance on a contributions basis, matching the approach taken in AS and NIPA
definitions. PSZ do not, however, publish their factor income results using con-
sistent rankings with after-tax income. Therefore, we use PSZ’s pre-tax income
series instead. The online appendix shows our results using PSZ factor income
instead of pre-tax income. The qualitative results remain the same.

The three groups also differ in their definitions of units. CBO reports their
data on a household basis constructed by matching Census data to tax units,
creating synthetic households. They do not adjust for household size when re-
porting their income measures but use size adjustments for ranking house-
holds and assigning them to income groups. PSZ report their data based on
adults (over 20 years of age), splitting income equally between adults within
tax units. AS report based on all individuals but use size-adjusted tax units for
ranking. Because these units change differently over time, some (undetermined
fraction) of the differences in the results of the studies is due to their choice of
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units. Moreover, the size of the units at any given point in time (e.g., CBO syn-
thetic households versus PSZ tax units) will be different.

B. Comparisons

We start by comparing the tax and transfer rates produced by all three
groups. PSZ only provide consistent rankings for the bottom 50 percent, the
50-90 percent (which they call the middle 40 percent), the top 10 percent, the
top 1 percent and smaller groupings at the top. To compare the results to PSZ,
we use the AS data for the same groups. Figure 3 shows the tax and transfer
rates for each of these groups from 1966 (the first year of consistent data in AS)

until 2019.
Figure 3: Tax & transfer rates, PSZ (1962-2019) v. AS (1966-2019)
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PSZ tax rates from PSZ (2024 online) sheet TG1, transfer rates author calculations from dollar transfers
(sheet TG4d) and pre-tax income (sheet TB3). AS rates are author calculations based on detailed data in
AS(2024 online) sheet ‘Output2’. Income, taxes, and transfers are based on groups ranked by pre-tax
income to provide a consistent comparison within income groupings. All measures are before govern-
ment consumption and deficits.

Looking at the top three lines in each panel (50t to 10t percentile, the top
10%, and the top 1%) we can see differences between PSZ and AS. These differ-
ences are important and substantive, reflecting differences in methodology and
data, but they are not our primary focus. Instead, both datasets show that the
key change over the last 60 years has been a dramatic increase in transfers to
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the bottom half of the population. This increase swamps the changes in tax
rates for the top half of the population.

While the two studies show similar trends, AS show larger transfers to the
bottom half of the population and a larger increase in those transfers. In 2019,
PSZ estimate that the tax-and-transfer rate for the bottom half of the popula-
tion was -24.4% while AS peg the rate at almost twice that value, -45.6%. While
there may be a number of factors driving this difference (measuring by adults
versus individuals among them), one factor is how the two research groups
treat Social Security.

As discussed PSZ exclude Social Security from their definition of transfers
(including it in their definition of pre-tax hybrid income) while AS treat Social
Security as a transfer. Regardless of this difference, however, both groups show
that the increase in transfers to the bottom half of the population is the central
story of the tax and transfer system over the last half century.

Turning to the CBO data, Figure 4 compares AS (left hand panel) to CBO
(right hand panel). Both these research groups break their data into quintiles
while controlling for reranking, which allows us to isolate groups at the bot-
tom, something we cannot do with the PSZ data.

These two studies use different methodologies. Their results are, neverthe-
less, remarkably similar. AS shows roughly the same results as described above:
there is a widening of tax rates for higher income groups but changes for these
groups are swamped by the increase in transfers to the bottom. The CBO re-
sults are similar.
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Table 2: Summary of methodologies

CBO

AS

PSZ

Pre-tax income:

Market income

Pre-tax income

Pre-tax income

Basic concept

Unreported income

Retirement income

Social Insurance
Benefits
Retained earnings

and other capital in-
come
Corp tax incidence

Other

Labor income + health and pension fringes
+ employer’s share of payroll taxes + busi-
ness income (pass-throughs) + capital gains
+ share of corporate taxes. Narrower than
National Income.

Not included

Both contributions and distributions

Contribution basis: OASDI taxes and em-
ployer share of OASDI taxes included, dis-
tributions not included

Capital gains

75% of corp tax to owners of capital, 25% to
labor

Corrected fiscal income - cap gains —
Social Security and unemployment +
health and pension fringes, employer’s
share of payroll taxes, C-corp retained
earnings, retirement accounts, unre-
ported income, imputed rent. Equals Na-
tional Income

Based on NRP audits

Distribution basis (subtracts contribu-
tions, includes benefits)

Contribution basis: OASDI taxes and
employer share of OASDI taxes in-
cluded, distributions not included

C corp retained earnings + taxes
75% of corp tax to corporate capital and

interesting bearing assets, 25% to labor
Imputed rents

Fiscal income + tax-exempt labor income
(health and pension fringes plus em-
ployer’s share of payroll taxes) + tax-ex-
empt capital income. Matches National
Income.

In proportion to positive reported busi-
ness income or wage income
Distribution basis (subtracts contribu-
tions, includes benefits)

Distribution basis: SS +DI +UI included,
taxes removed

Capitalization (effectively in proportion
to estimated equity wealth)

100% to nonresidential capital

After-tax & transfer income (before government spending & deficits)

Taxes

Transfers

Government spend-

Federal (including payroll taxes)

Social Insurance (including SS and Medi-
care) plus other (Medicaid, SNAP, ...)

Not included

Federal (including payroll) + state/local
+ sales + property

Social Insurance (including SS and Med-
icare) plus other (Medicaid, SNAP, ...)

Not included

Federal (including payroll) + state/local +
sales + property

Excludes Social Insurance (SS+DI+UI), In-
cludes Medicare, Medicaid, SNAP, ...

Not included

ing & Deficits
Ranking
Pre-tax income = market income plus So- . .
. Pre-tax income Pre-tax income
cial Insurance Benefits
Units

Equivalence scale

Household, civilian, non-institutional
Square root for households

Individual, all
Square root for tax units

Adults, all
Equal split, tax units




Comparing Figures 3 and 4, we see that aggregating the bottom half of the
population into a single group hides differences within this group. Both AS and
CBO show that almost all the decrease in the tax-and-transfer rate for the bot-
tom half of the population is due to changes for the bottom quintile. The second
quintile has some increase in transfers, but nothing like the increase to the
bottom quintile. CBO (Exhibit 9) attributes this increase in transfers to Medi-
caid and CHIP, due to an increase in the number of households qualifying for
these benefits and the cost of those benefits. (Food Stamps (SNAP) and SSI were
relatively level during this period.)

Figure 4: Tax & transfer rates: AS (1966-2019) v. CBO (1979-2019)
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AS rates are author calculations based on detailed data in AS(2024 online) sheet ‘Output2’. CBO rates are
author calculations for market income versus after-tax income, from CBO “Additional data for resear-
hers” (2019) sheet for table 03 average household income for housholds ranked by before tax and trans-
ferincome. Income, taxes, and transfers are based on groups ranked by pre-tax income to provide a con-
sistent comparison within income groupings. All measures are before government consumption and def-
icits.

All three studies yield similar qualitative results. While methodological
differences affect the size of their estimates, the central narrative remains con-
sistent: the dominant change in the tax and transfer system over the past fifty

years has been an increase in transfers to the bottom.

To confirm this, we calculated the Reynolds-Smolensky index for AS and
CBO (Figure 5). PSZ do not provide detailed consistently ranked data for the
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bottom 50 percent of the population, and so we are unable to calculate a Reyn-
olds-Smolensky index from their data. Instead, we compare the pre-tax to the
after-tax Gini coefficients.!! AS and CBO largely overlap notwithstanding their
differing approaches, and both show large increases in redistribution. PSZ and
AS show differences in levels, but since they are different measures, the differ-
ent levels are difficult to interpret. All three show an increase in redistribution
over the last several decades. The only dispute is how much.

Figure 5: Auten & Splinter and CBO Reynolds—=Smolensky Index
AS 1960-2019, CBO 1979-2019, PSZ 1962-2019
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AS author calculations from AS(2024 online) sheet “Output”. RS index calculated as “Gini not size ad-
justed” (col AK) less “After tax&transfer, before deficits & gov’t cons” (col Al). CBO author calculations
based on workbook 58353-supplemental-data.xlsx, sheet “Household Income Shares”. Ginis calculated for
quintiles 1, 2, 3, 4, and percentiles 81-90, 91-95, 96-99, 99-100. RS index calculated as Gini for market data
less Gini for after-tax-and-transfer, with all data ranked by pre-tax income. PSZ author calculations based

11 To check for consistency, we also compare a Gini-to-Gini estimate for AS and PSZ,
which can be found in the online appendix.

23



on percentiles of pre-tax and after-tax income (sheets TB4 and TC4). Ginis calculated from detailed per-
centiles, and “Gini difference” as “Gini before-tax” less “Gini after-tax”. Auten & Splinter measures are
before government consumption and deficits.

Figures 3 and 4 showed the tax and transfer rates, which address questions
about the extent of redistribution. Figure 6 presents similar information but in
terms of income levels and growth. It shows changes in pre-tax income and
after-tax income for four different income groups, normalized to the 1966 in-
come for that group, using AS data. The vertical distance between these two
tells us the extent of redistribution while the slope of the lines show how pre-
tax and after-tax income has changed for each of the groups.

Figure 6: Growth in real (2018) before- and after-tax-and-transfer income, 1960-2019
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additions to pre-tax income ranked consistently by pre-tax income. Converted to 2019 dollars and per-
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capita using the “PCE Index” and “N. Individuals (filing & non-fil)” in sheet Co-Ref Stats. All measures
are before government consumption and deficits.

Focusing on pre-tax income (the solid blue lines), we see the standard story
about inequality: since around 1980, the pre-tax income of the top 1% grew
much faster than the income of other groups. By 2019, income of the top 1%
had grown from their 1966 income by almost a factor of 3, with all that growth
occurring since 1982. Individuals in the bottom quintile saw growth from 1966
until 1999, when their income was 1.67-times their 1966 income (again, with
all that growth occurring since 1982). Since that time, their pre-tax income has
stagnated: in 2019 it was 1.68-times their 1966 income, the same as it was in
1999.!2 The middle quintile fell between these two: households in this group
saw a steady increase in their income over the entire period (rather than stag-
nating until 1982) but the overall growth in their incomes was much smaller
than for the top 1 percent, reaching 2.20-times 1966 income in 2019.

Looking at after-tax income shows a markedly different story. All four
groups had almost the same growth in after-tax income during the period we
examine, equal to just under 2.50 times 1966 income.'® That is, the tax system
appears to be offsetting the changes in the growth of market income, doing
more over time as the differences in market income grow. Most importantly,
the bottom quintile has seen significant growth in their after-tax income over
time. Whatever the story is about the top 1 percent capturing most of the mar-
ket gains in recent years, after-tax income growth has been more evenly
spread.

12 Note however, that looking at just the post-financial crisis period, their pre-tax income
has grown, going from 1.37-times 1966 income to1.68-times.

13 This appears to be a coincidence rather than a chosen policy result. Using different start
years produces different quantitative results. If we use 1980 as a starting point, the bottom
quintile grows by less than 1.50-times while the top grows in the range of 2,25-2.50-times. This
may also be a coincidence, however, because after-tax incomes of the top 1% stagnated until
1982. Subsequent growth is off this low base.
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This outcome is consistent with Figure 3. Figure 3 showed a sharp increase
in transfers to the bottom quintile. We can see this in Figure 6 as well: the gap
between the pre-tax and after-tax income of the bottom quintile grows over
this period. It is also larger for the bottom quintile than for the middle (which
also receives net transfers). A version of Figure 6 using CBO data (not shown)
is similar.1

PSZ do not break down pre-tax and after-tax income by quintile using
consistent rankings which limits our ability to compare their results. Figure 7
shows their results for growth in real income for the bottom and middle quin-
tile with non-consistent rankings of units.

Figure 7: Growth in real before and after-tax and transfer income, PSZ, 1962-2019
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Author calculations from PSZ (2024 online) sheets TA4 and TBg4, detailed percentiles of income not
ranked on a consistent basis.

From 1979, until 2009, PSZ estimate that pre-tax income for the bottom
quintile declines by 22.3 percent. After-tax and transfer income, however, mod-
estly increases in this period. While the differences in pre-tax income at the

14 The figure on page 18 of CBO (2024) shows after-tax and transfer growth rates for the

highest, middle, three and lowest quintiles since 1979. The results are similar to the AS results
in Figure 6.

26



bottom between AS and PSZ are important and worth additional investiga-
tion,!> both show significant and growing redistribution toward the bottom:
the ratio of after-tax and transfer income to before-tax and transfer income in
2019 in the AS data is 1.6 while it is 1.4 in the PSZ data.

The figures so far demonstrate that the most important change to the fiscal
system is the increase in transfer to bottom income groups. To understand this
better, Figure 8 isolates transfers, using AS data and definitions (which means
that transfers administered as part of the tax system, such as the EITC and the
child tax credit are not included). The left-hand panel shows transfers as a share
of national income. The righthand panel drills further down, showing just the
transfers to the bottom quintile along with its income share.

Figure 8: Share of transfers for each quintile and for bottom quintile, 1960-2019
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15 We suspect that the differences between the PSZ and AS results for pre-tax income are
driven by three factors. First, the PSZ results are for non-consistent rankings, which means
that different adults are in each quintile in each of the years shown. Second, because PSZ use
adults as their measurement unit while AS use people, and the number of adults at the bottom
and middle has grown faster than the number of people, we should expect more muted effects.
Finally, the allocation choices made by the two research groups will also affect these results.
For example, AS allocate a larger share of underreported income to lower income groups than
do PSZ. To the extent underreported income has grown over time, this means that AS will
show stronger growth at the bottom than PSZ do.
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Author calculations from AS(2024 online) sheet “Output2”. Data on pre-tax income and transfer to pre-
tax income ranked consistently by pre-tax income. Transfer rates also found in sheet “C7a-Redis” (oppo-
site sign). All measures are before government consumption and deficits.

Here we see a somewhat more nuanced story. Although total transfers
have gone up over time (from 5.2% of national income in 1966 to 15.3% of na-
tional income in 2019), transfers to the bottom quintile peaked in 1975 at 5.7%
of national income and declined since then to 4.7% of national income. The
increase in transfers as a share of national income has instead largely accrued
to the middle quintiles (which is similar to what Looney, Larrimore and Splin-
ter (2020) found). The second and third quintiles saw large increases in trans-
fers. The fourth and fifth quintiles also saw increases in transfers, though
smaller increases than for the middle groups. If the story one might have gotten
from the first set of figures is that government policy has increasingly shifted
resources toward the bottom, Figure 8 shows that this is not true. The govern-
ment has instead increasingly shifted resources toward the middle.®

The reason that prior figures show that transfer rates have gone up at the
bottom while Figure 8 shows transfer amounts have gone down is that income
at the bottom has grown more slowly than national income. This can be seen
in the right-hand panel of Figure 8, which shows the income share for the bot-
tom quintile declining from 4.6% in 1966 to 3.2% in 2019.'7

16 In fact, since 1975, the top quintile saw an increase in transfers from 0.8% of national
income to 1.7%, an increase of 0.9 percentage points. The bottom saw a decline during that
same period of 1 percentage point. That means that roughly all the increase in transfers since
1975 has been to the middle three groups.

17 There is no inconsistency in the two sets of figures. Suppose that national income goes
from $100 to $200 over a given period, and that share of pre-tax income of the bottom quintile
goes down from 20% to 12%. Income grows for the bottom, from $20 to $24, but at a slower
rate than national income. Suppose that transfers to the bottom quintile as a share of national
income decline, say from 10% of national income to 8%. This means that transfers in dollar
amounts go from $10 to $16. In the initial period, after-transfer income for the bottom quintile
is $30, with 33% coming from transfers. In the late period, after-tax income is $40, with 40%
coming from transfers.
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4. OTHER WORK AND OTHER MEASURES

To verify the results above, we conducted a literature review on the pro-
gressivity and redistribution of the U.S. tax and transfer system. We tried to
find all recent published papers that estimate changes in the progressivity or
redistribution rates of the U.S. tax and transfer system over time. We limited
our search to (i) papers published since 2012 (10 years from when we started
this project), (ii) that show changes in progressivity or redistribution over time,
and (iii) examine the entire distribution, not just top income groups. The full
list of papers along with a brief summary of each paper is in the Online
Appendix.

Our review of these studies finds that almost all of the results are
consistent with the results from CBO, AS, and PSZ. Where they differ, there
are clear explanations which allows us to reconcile the results. We highlight
some prominent results.

Elwell, Corinth, and Burkhauser (2020) use ASEC-CPS data to construct
estimates of household income from 1959 to 2016, supplementing the CPS data
with estimates of the value of health benefits. Table 3 summarizes their find-
ings (from Table 1, Panel A, columns 4 and 7). Before taxes, the top 5% of house-
holds’ income almost doubled. The lowest quintile grew only 18% over for the
57-year period. After accounting for taxes and transfers, however, the poorest
quintile experiences the largest growth, with the other quintiles all growing at
about the same rate.

Table 3: Percent income growth by quintile, 1959-2016 from Elwell et al (2020)

Media Bottom Second Third  Fourth Top 5%

n

Pre-tax 91.3 18.0 63.3 91.9 116.2 160.4 193.4
Market

Post- 153.7 262.0 157.6 154.5 162.2 175.7 186.8
tax/transfer

Ellwell et al compute pre-tax and transfer and after-tax and transfer Gini
coefficients (though not using consistent rankings). In 1959, the pre-tax and
transfer Gini was 0.411 and the after-tax-and-transfer Gini was 0.350, a 0.061
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difference. By 2016, the pre-tax Gini rose to 0.502, while the after-tax-and-
transfer Gini dropped to 0.341, a 0.161 difference.

Many studies estimate the elasticity of after-tax income to pre-tax income,
fitting a power curve of the form T(y) = y — Ay(=9. The value of 1-t is a
measure of the curvature of the tax and transfer schedule, which is similar to,
but not exactly the same as, a progressivity measure or a redistribution meas-
ure. (Splinter 2020, online appendix, p. 8, provides a discussion.) For example,
Heathcote, Storesletten, and Violante (2020) use CBO data, excluding health
transfers and not counting elderly households, and find that 1-t did not change
between 1979-1983 and 2012-2016, with a constant value of 0.186. Comparing
their results to Splinter (2020), however, they note that had they included el-
derly households and in-kind and Social Security benefits among transfers,
they would have found an increase in their curvature parameter.!® Most, but
not all, other estimates using this approach such as Coen-Pirani (2021), and
Konig (2023), find similar results and can similarly be reconciled with the find-
ings here.

5. CONCLUSION

Examining studies of the progressivity and extent of redistribution in the
tax and transfer system we find two striking facts. First, the major studies find
consistent results on the changes to the tax and transfer system over the last
half century. While there are some differences in their estimates of the effects
at the top of the distribution, there is broad agreement that there have been
large increases in net transfer rate to the bottom, and the size of those increases
swamp any changes at the top. This is robust across different methodologies

18 Moreover, if the value of ¢ is taken to be a progressivity measure and, therefore, used
to estimate changes to taxes rather than taxes plus (some) transfers, they find a 19% increase
in the value of ¢ from 1979-1983 to 2012-2016 (Table 1).
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and datasets. Second and consistent with this finding, the tax and transfer sys-
tem has become more redistributive over the last half century, with much of
that increase occurring in the last several decades.

As we have discussed, the definitions of progressivity and redistribution
are contested and accounting for various sources of income is complex, uncer-
tain, and at times completely indeterminate. Nevertheless, our two findings
appear to be robust to most methodological choices. Different datasets, differ-
ent accounting methods, and different approaches to measuring progressivity
all point in the same direction.
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ONLINE APPENDIX
A. Literature review
1. Papers estimating a power function

Many papers estimate the tax system using a reduced functional form,
usually a power function of the form, T(y) = y - 2y(0~9. Most of these papers
are use the progressivity parameter as an input into a structural model that is
studying something else. Some papers, however, estimate a reduced form func-
tion to study progressivity. We start with three papers that use the power func-
tion formulation where one of the main goals of the paper is to estimate pro-
gressivity over time. The remainder of this section lists papers that estimate
progressivity using a power function formulation but use that as an input into
something else or papers that do not estimate progressivity over a sufficiently
long period to be comparable to our main results.

e Heathcote et al (2020)

Use CBO data and definitions but exclude Medicaid and Medicare. Look
only at federal taxes (not state and local). Use a power function (as in Health-
cote et al 2017). Their pre-tax and transfer measure is CBO’s (less Medicare,
Medicaid, and CHIP), as opposed to our use of CBO’s “market income.” This
means that Social Security is in pre-tax income. They exclude elderly house-
holds. Compare two periods: 1979-1983 and 2012-2016. Find a stable value for
t = 0.186 for both periods. Unclear precisely why they find stable progressivity
and, using CBO data, we find an increase in the RS index. It is likely due to
their exclusion of health transfers and possibly the elderly.

They also do some alternative specifications. In one, they put SS in post-
tax income. Here, t falls a little bit.

e Borella et al (2023)

Key point of the paper is to estimate tax changes over time. Includes long
discussions of various tax reforms. They estimate a power function back to the
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1960’s. PSID data and TAXSIM. Just look at monetary income, so exclude
health and other in-kind transfers. They estimate the tax system using a power
function, PSID data and TAXSIM. Find a large drop in the progressivity param-
eter from the mid-1970’s until 1987 and then a modest increase since then. They
do this for a representative household and then separately for married and sin-
gle households. Married households see a greater post-1987 increase in pro-
gressivity than do singles. Note that they include transfers in pre-tax income
(see Appendix Az2).

¢ Guner, Kaygusuz, and Ventura (2014)

This paper uses tax data to study the structure of the tax system for a cross
section of households. They estimate four functional forms for effective tax
rates. They use IRS public use file for 2000. Income is fiscal income (realized
capital gains, not counting contributions to employer health plans, no trans-
fers), with pensions on a distributions basis. Taxes are only federal income
taxes. (They seem to exclude payroll taxes and don’t distribute corporate
taxes). Their value for t in the HSV specification is 0.36. They only evaluate the
year 2000 and do not show changes over time.

e Bakis Kaymak and Poschke (2015)

Optimal tax paper about transitional dynamics. They calibrate their model
to the US economy and in doing so, estimate the progressivity of the tax system
using a power function. They use the March CPS for 1979 to 2009 and compute
federal and state income taxes, and payroll taxes per household using TAXSIM.
Pre-tax income = gross earnings plus payroll tax. After-tax income (which they
call disposable income) is reported earnings less federal and state income taxes.
They get a value of 0.17. Note that they seem to exclude transfer payments.

e Heathcote et al (2017)

Use PSID for 200, 2002, 2004 and 2006 and TAXSIM to estimate a power
function. Pre-government household gross income = labor earnings, self-em-
ployment income, private transfers, interest, dividends and rents. (No capital
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gains?) TI = this minus MID, medical expenses, state taxes, and charitable do-
nations plus employer share of FICA. Post government = progovernment —
taxes + transfers. Taxes = federal and state income + payroll. Transfers = public
cash transfers + Social Security. No Medicare. They don’t say anything about
Medicaid or CHIP. They get a value of t = 0.181.

e Coen-Pirani (2020)

This paper considers how progressive taxes reduce incentives to relocate
to more productive locations (because they take away some of the gains from
increased productivity). To estimate the model, Coen-Pirani needs a measure
of tax progressivity. She uses the power-law estimation, and CBO data and
definitions, comparing market income to after-tax income for 2000 to 2007 (p.
932). Gets a value of 0.192 for 1-t (compared to Heathcote et al 2017 value of
0.18, using PSID data and Bakis et al’s value of 0.17 using the March CPS). She
finds no evidence of a trend in the CBO data.

e Wu(2021)

This paper investigates how changes in the economy and social structure
affect progressivity. Wu estimates a tax function as a power function, using
CPS data and TAXSIM. Pre-tax income is wage income and self-employment
income before the deduction of the employer share of the FICA tax. Taxes are
federal and state income taxes (but possibly not payroll taxes). Transfers are
UI, worker’s comp., SSI, and public assistance (AFDC). The definition of trans-
fers seems to exclude Social Security, Medicare, and Medicaid. With these def-
initions, Wu finds that the tax system in 2014-2016 was less progressive than
in 1978-198o0.

e Ferriere, Grubener, Navarro, and Vardishvili (2023)

Paper on the optimal size of transfers in an optimal tax framework. In do-
ing so, they estimate a log-linear tax function with a non-zero intercept. They
use CPS data for 2013. They include federal and state taxes, payroll taxes, tax
credits (the EITC and the CTC), and SNAP. They do not appear to include
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health transfers. They replicate Heathcote et al 2017 estimate without an inter-
cept but with an intercept, get a much lower value of 0.06. They do not estimate
changes over time. They also estimate a more flexible function (p. 294) and get
a similar value. As with their main specification, they do this for just one year.

o Jalles and Karras (2024)

This paper investigates how progressivity in the tax system, as estimated
by a power law, affects inequality. They appear to use the Borella et al (2023)
et al data and definitions discussed above (data is from PSID). Figure 1 in this
paper looks like Figure 1(b) in Borella.

2. Papers taking other approaches

This section lists papers that estimate the progressivity or redistributive
effect of the tax or tax and transfer system over time but that do not use the
power function formulation.

e Burkhauser, Larrimore, and Simon (2012)

The goal of this paper is to explore how unit definitions and income defi-
nitions affect estimates of income growth over time. They use March CPS over
30 years. Use TAXSIM to impute federal and state tax credits and liabilities,
including payroll taxes. CPS uses households, so divide into tax units. Impute
the ex-ante value of employer contributions to health insurance and the value
of public health insurance) Medicaid and Medicare). Use this to calculate dis-
tributional statistics for various permutations of income definitions, sharing
units, and size adjustments. In addition to median income, they also look at
quintiles. They show percent growth for each of three decades and for the en-
tire period from 1979 to 2007 (Table 4). They do not directly calculate changes
in tax/transfer progressivity or redistribution.

o DeBacker et al (2013)

This paper studies whether the causes of rising inequality are due to per-
sistent factors or transitory factors. Use confidence IRS data to examine both
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male labor earnings and total household income before and after taxes from
1987 to 2007. Pre-tax household income = total income in the 1040 (including
capital gains), so this is akin to Piketty Saez fiscal income. After-tax income is
pre-tax minus tax plus refundable credits. In Part VII (Figure 9) They use vari-
ance as a measure of inequality and find that the effect of the tax system on
reducing inequality is relatively stable over their period.

e Mathews (2014)

Matthews computes four different progressivity measures (Kakwani, Suits,
Stroop and his own) from 1929 until recently. He uses tax return data from SOI
for the first set of computations. Then to account for non-filers, he allocates all
residual income (I assume measured by GNP) proportionally across the entire
population. He finds that progressivity was much higher in the early years of
the income tax, bottoms out in the late 1960’s and has increased since then. The
results are summarized in Fig 4. Note that the paper seems to use tax units, tax
definitions, excludes transfers, and so forth so it is similar to Piketty Saez

(2007).
e Bargain et al. (2015)

This paper use TAXSIM to ask “what if” questions: what if the distribution
of pre-tax income were the same but a different year’s tax rules applied (or vice
versa). Their goal is to distinguish automatic changes in redistribution due to
changes in underlying inequality and policy changes. It is limited to tax data
and definitions, so very much like Piketty/Saez. It assumes remittance is the
same as incidence and omits corporate and estate/gift taxes. Figure 2, left hand
panel shows changes to tax rates by quintile from 1979 to 2007 and looks like
our Figure 4.

e Saez and Zucman (2019)

This paper follows PSZ except that it only considers taxes (but considers
state and local taxes as well as federal) and it changes the assumptions about
the incidence of taxes (as discussed in the body of the paper). Note that they
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treat refundable credits as transfers, not negative taxes. That means they ex-
clude the EITC from their analysis. With this approach, they find a decline in
progressivity as measured by comparing average tax rates among income clas-
ses. They also consider how transfers would affect this, which appears to be
PSZ with different tax incidence assumptions.

e Splinter (2019)

The focus of this paper is on the population that does not pay federal in-
come taxes. Part F, however, relates that to progressivity measures including
the Kakwani index. The paper uses tax data and definitions, including tax units.
Only federal income taxes are included (not payroll or self-employment taxes).
Only working age adults are included. Figure 6 shows a large increase in the
Kakwani index from 1986 to 2015. Figure 7 shows average effective tax rates
by quintile for 1985 and 2015, with a steeper curve in 2015.

e Splinter (2020)

This paper examines CBO data in detail, finding an increase in both pro-
gressivity (Kakwani index) and redistribution (Reynolds Smolensky index) as
well as other measures of either progressivity or redistribution. The results are
similar to the CBO results presented here.

e Almeida (2020)

This paper measures redistribution for 2006-2012 using CPS (ASEC) data
for that period. It uses five different income measures (market, + cash transfers,
minus taxes, + credits, + in kind transfers (but not health transfers)). It doesn’t
seem to specific what units are used but since it uses Census data, it probably
uses households. It finds increasing redistribution during financial crisis but
less so in the later years as the emergency programs run out. See Figure 6, right
hand panel.

e Elwell, Corinth, and Burkhauser (2020)
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Extends Burkhauser et al (2012) back to 1959 and forward to 2016. A key
contribution is to estimate government transfers to periods before 1979, when
the Census began to estimate these values. As with Burkhauser et al 2012, they
use ASEC CPS data to estimate household income. As with Burkhauser et al
2012, they consider a number of different definitions, including household size-
adjusted market income of persons, and household size-adjusted post-tax and
poste-transfer plus in-kind transfer income of persons (including Medicare and
Medicaid). The key results are in the body of the paper.

e Bricker et al. (2020)

Estimate average tax rates across both income and wealth distributions
from 1994 to 2015 using data from the SCF. Income is fiscal income, employer-
paid health insurance premiums, Medicare, Medicaid, SNAP and other govern-
ment benefits, plus corporate retained earnings. The methodology is taken
from Bricker et al 2016. Taxes are federal, state (using TAXSIM), property taxes,
and business property and corporate taxes (75% to stock, 25% to wages). They
do not include payroll taxes and consumption taxes. Average tax rates appear
to be just tax, not tax and transfer (transfers are part of income). Figure 3, panel
B shows ATRs by income class (bottom 50, next 40, 90-99, 99-99.9 and o.1), for
1995, 19978, 2004, 2007, 2010, 2013 and 2016. The lines largely overlap. They
do not have any formal progressivity estimates.

e Blanchet, Chancel, and Gethin (2022)

This paper compares inequality, including the tax and transfer systems of
the US and European countries. They appear to suse the PSZ data for the
United States so the results should be similar to PSZ. A key finding is that the
tax and transfer system in the United States transfers more to the bottom 50%
than the same system in any European country.

e Heathcote et al (2023)

This paper extends Heathcote et al (2010). They use CPS and rank house-
holds year by year by “equivalized total market income” which is all income
excluding transfers and before taxes. (They therefore use inconsistent ranking.)
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They drop households where no member of the household is of working age,
so no elderly households. They do not include Medicare, Medicaid, or CHIP in
their definition of transfers (see Appendix A, p. 262). Taxes are both state and
federal and payroll, estimated using TAXSIM. The appendix describes the data
behind figures 16 ands 17 but not for 18 and 19.

Figure 16 shows that transfers have increased at the bottom. Figure 18
panels B and C compare household earnings to household disposable income
(which is after-tax and transfer income). It shows an increase in transfers to
the bottom. This figure is a version of our Figures 6 and 7 but with the data
aggregated differently. It looks roughly consistent with the AS data.

Figure 19 shows government redistribution, measured as a ratio of the var-
iance of market income minus variance in disposable income dividend by var-
iance of market income. It shows a large increase in redistribution during the
1970’s, a decline during the 1980’s and a slower increase since that decline.

B. Analysis using PSZ Factor Income

The main text uses the PSZ pre-tax income series because PSZ provide
consistent pre-tax and transfer and after-tax and transfer data for that series,
at least when treating the entire bottom 50 percent as a single group. PSZ pre-
tax income, however, includes Social Security, disability and unemployment
benefits, and distributions from private pensions and excludes contributions to
those funds. PSZ Factor Income flips this: it includes the contributions to Social
Security, unemployment, and private pension and excludes distributions.

PSZ Factor Income is closer in concept to AS pre-tax income and CBO
market income, which are the other series we use. PSZ, however, do not pro-
vide Factor Income using consistent rankings for pre-tax and transfer and af-
ter-tax and transfer income. Instead, their data takes a cross-sectional approach
(e.g. showing the people in the bottom 50 percent in each period even if they
are different people than the ones in the bottom 50 percent in a prior period).
Therefore, in the main text, we use PSZ pre-tax income. As a robustness check,
we show results using PSZ Factor Income here.
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Figure A1 shows the same comparison as Figure 3 in the main test (tax and
transfer rates for AS pre-tax income and PSZ pre-tax income) but using incon-
sistent rankings. This allows us to see the effects of the change from consistent
to inconsistent rankings without changing the definitions of terms in data se-
ries that we use.

Figure A1: Before less After-Tax Income, PSZ (Before Tax Hybrid Income) v. AS, Not Consistent Rankings
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The effects are substantial: both AS (left hand side) and PSZ (right hand
side) show much larger transfers to the bottom 50 percent when using incon-
sistent rankings (Figure A1) than when using consistent rankings (Figure 3 in
the main text) across all time periods. Both also show an increase in transfers
to the bottom 50 percent, supporting our central conclusion.

Figure A2 shows the tax and transfer rate for PSZ Factor Income instead
of PSZ pre-tax income (leaving the left-hand panel the same—tax and transfer
rates for AS using inconsistent rankings). We see much larger transfers to the
bottom 50 percent in the PSZ data because Social Security is now counted as a
transfer. In fact, the AS and PSZ bottom 50 percent series closely match in this
comparison, both showing large and increasing transfers to the bottom 50 per-
cent.
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Figure A2: Before less After-Tax Income, PSZ (Factor Income) v. AS, Not Consistent Rankings
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Figure 5 in the main text shows the Reynolds-Smolensky index for AS and
CBO. Because PSZ do not provide any series with consistent rankings in suffi-
cient detail to compute a Reynolds-Smolensky index, Figure 5 shows the pre-
tax and transfer Gini coefficient compared to after-tax and transfer Gini effi-
cient, normalized by the pre-tax Gini (which we will call the Gini difference)
using PSZ pre-tax income.

Figure A3 is the same as Figure 5 in the text except using PSZ Factor In-
come instead of pre-tax income (still computing the Gini difference rather than
the Reynolds-Smolensky index for the PSZ series). All three series are on top
of each other in this comparison, although the PSZ series shows a larger in-
crease during the 1970’s thana do AS and CBO and a smaller increase after that.
The PSZ Gini different flattens out after about 2010 while the AS and CBO
Reynolds-Smolensky indices continues to increase.
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Figure A3: Auten & Splinter and CBO Reynolds—Smolensky Index
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To understand how much difference using the Reynolds-Smolensky index
makes compared to comparing Gini difference, Figure A4 shows the AS Reyn-
old-Smolensky index, the AS Gini difference, and the PSZ Gini difference (us-
ing PSZ Factor Income). Looking at the two AS lines, we see that the Gini dif-
ference is uniformly higher than the Reynolds-Smolensky index. The lines are
roughly parallel except for a notable difference during the 2008-2009 financial
crisis, with the Gini difference showing a sharp increase that is not seen in the
Reynolds-Smolensky index, likely due to significant reranking during that cri-
sis. Comparing the AS and PSZ lines for the Gini difference, we see that they
are similar until about 1980. After 1980, however, PSZ is markedly flatter than
AS with its current value roughly the same as its value in 1980. Interestingly,
PSZ only how a modest increase in the Gini difference during the financial
crisis.
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Figure A4:Alternate Comparison of A&S and PSZ for Gini Differences
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Finally, Figure 7 in the main text showed the growth in real income using
PSZ data for the bottom quintile and middle quintile, comparing pre-tax in-
come to after-tax income (again, with inconsistent rankings because they do
not make consistent rankings available in sufficient detail). Figure A 5 shows
the same comparison but comparing Factor Income to after-tax income. Be-
cause Factor Income does not include Social Security, we see two offsetting
effects.

First, Factor Income for the bottom quintile declines substantially starting
in the late 1970’s. From 1979 until 2009, PSZ estimate that Factor Income de-
clined by a remarkable 42 percent for the bottom quintile as compared to 23
percent for their pre-tax income measure. In fact, they find that the entire bot-
tom half of the population (not shown) saw a decline in Factor Income of 6.8
percent from 1979 until 2009, and a total increase of only about 4.9 percent
during the period from 1979 until 2019.

The reason for the difference between the AS estimates for the bottom
quintile in pre-tax income and the PSZ estimates for Factor Income is worth
further investigation: depending on which estimates we believe, either the bot-
tom quintile had an increase in pre-tax income over the last 50 years (though
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at a lower rate than other quintiles) or the income of the bottom quintile has
plummeted. With respect to our focus, the extent of redistribution, however,
AS and PSZ are largely in concordance, both finding substantial increases in
redistribution. That is shifting from PSZ pre-tax income to PSZ Factor Income
moves Social Security out of the before-tax estimate but leaves it in the after-
tax estimate, so the increase in transfers arithmetically matches the reduction
in the before-tax measure.

It is also worth noting that PSZ show negative factor income for much of
the bottom 10 percent of the population since about 2000 and for the bottom
percentile since at least 1980. (See Tab Taq in their online data appendix:
https://gabriel-zucman.eu/files/PSZ2022AppendixTablesII(Distrib).xIsx) We
suspect that most of these losses are due to asset sales or losses in closely held
businesses. We do not have enough information to determine whether the in-
dividuals showing these losses are in fact the vest poorest in society, but they
must own assets or a business to generate these losses. If in fact these individ-

uals showing losses in factor income are not poor, they may be skewing the
results for the bottom quintile.

The middle quintile is less effected by the switch from pre-tax income to
Factor Income with Factor Income only slightly below pre-tax income and the
size of the transfer going up in a similar modest amount.

Figure A5: Growth in real factor vs after-tax and transfer income (PSZ)
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