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Abstract

This paper is motivated by two observations. First, top income shares in the

United States increased rapidly since the 1980s. Second, at the same time, the share

of income from labour at the top of the income distribution increased substantially.

Using data derived from tax records, we study the joint distribution of capital and

labour incomes. The marginal distributions of labour and capital income have both

become more unequal. Using a non-parametric copula framework, we show that in-

comes from labour and capital have become more closely associated at the top. This

can explain why the top income share in terms of total income increased faster than

in either of the marginal distributions. Furthermore, the association is asymmetric

such that top wage earners are more likely to also receive high capital incomes, com-

pared with top capital income recipients receiving high wages. Hence the richest tax

units are highly paid but also receive high incomes from capital, while there remain

some rentiers who receive little income from work.
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Introduction

Over the last decade or so, a substantial body of literature has documented the increase in

income inequality at the very top, typically measured as the share of total income received

by a top fractile, such as the top 1%. This literature has used tax records, which provide

more accurate data about the very top tail. In the US and some other countries, top

shares continued to rise substantially, whereas inequality in the rest of the distribution

measured from household surveys increased much slower.

Using data based on Internal Revenue Service (IRS) records, this paper examines the

claim that high earners (i.e. mostly labour income) have replaced the rentiers (i.e. mostly

capital income) at the top of the income distribution (Piketty and Saez, 2007b). At the

same time as the share of income going to the top 1% increased, the share of income

from labour amongst the richest individuals also rose substantially (Piketty and Saez,

2007b). This increase in the labour share amongst the top could arise from a change in

the association between labour and capital (i.e. an increasing share of the top 1% receive

income from both sources), or because the share of tax units in the top who receive

only capital income declines while there remain separate classes of (high-paid) labourers

and capitalists. Piketty and Saez lean towards the latter interpretation and consider the

distribution in class terms, i.e. rentiers and workers. According to this view, the growing

inequality in the distribution of wages (or what Piketty (2014) calls a �hypermeritocratic

society�) drives the increasing labour share at the top. However, class relations have

become more complicated, as tax units increasingly have both sources of income (Wol�

and Zacharias, 2009).

We analyse the association between capital and labour incomes in two ways. First, we

develop a decomposition of top income shares by factor incomes. The association of factor

incomes is captured by the alignment coe�cient. Second, we use a framework based on

the copula function to derive a rank-based measure of association which is independent of

changes in the marginal distributions. We �nd that the association between capital and

labour incomes has indeed increased, at least at the top. Furthermore, the association is

asymmetric: Those tax units at the top of the labour distribution are more likely to also
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be at the top of the capital distribution, compared with tax units at the top of the capital

distribution being at the top of the labour distribution.

Although it concerns by de�nition only a small number of people, the study of top

incomes is important for at least four reasons. First of all, they account for a substantial

share of national income (Atkinson et al., 2011), e.g. the top 1% receive close to 20% of

gross income in 2010. Second, in a progressive tax system they pay an even larger share

of total taxes, so the evolution of their incomes has signi�cant �scal implications. Third,

it matters how these incomes were generated and whether they re�ect rent capture by

particular sectors or occupations. Fourth, top income shares are important for measuring

inequality accurately, because many standard measures of inequality are less sensitive to

changes in the tails where substantial shifts occurred in recent years.

This paper contributes to the study of the functional distribution of income, and

how it connects with the distribution of income amongst individuals. For the classical

economists, the mapping between the functional and the personal income distributions

was clear: Landlords were rich, workers were poor, and capitalists in between. Indeed,

Piketty (2014) argues that the interest for the functional distribution stems from the fact

that capital incomes are highly concentrated and that historically they were received by

the richest segments of society. This relationship has become more complex for two reasons

(Atkinson, 2009): First, many people have more than one source of income. Section 4

shows that at least at the top of the distribution, the association between capital and

labour has become stronger. Second, there exists substantial inequality within factor

incomes. Section 3 shows that the inequality within the capital and labour distributions

has increased over time.

This paper is structured in �ve sections. Section 1 reviews the literature and motivates

the analysis. In Section 2, we describe the data, especially how the unit of analysis and

income are de�ned in the tax data. Section 3 decomposes top incomes shares by factor

incomes. In Section 4, we develop a rank-based measure of association based on the copula

function. Section 5 concludes.
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1 Literature review and motivation

In the US, the share of total income going to the top 1% of income recipients has ap-

proximately doubled over the last forty years from less than 10% in the 1960s to almost

20% in the 2000s (Figure 1 based on Saez, 2013). Put di�erently, incomes at the top have

grown faster than the average. The top income shares observed nowadays are similar to

the early part of the 20th century, giving rise to a U-shaped time series. Top incomes

su�ered during the World Wars and the Great Depression and only started to recover in

the 1980s. In proportional terms, the income share of the top decile excluding the top

1% (i.e. P90-P99) has increased less since World War II (WWII), while those fractiles

inside the top 1% (e.g. the top 0.01%) have seen an even stronger rise (Piketty and Saez,

2007b). Evidence from household surveys suggests that inequality increased slower in the

part of the distribution that excludes the top.1

Over the last decade, a series of papers have provided evidence on top income shares

from many other countries.2 As pointed out by Atkinson et al. (2011), there appears to

be a contrast between the Anglo-Saxon countries on the one hand, where over the 20th

century top shares follow the said U-shaped pattern, and Central Europe and Japan on

the other hand, where top shares did not increase. In the Nordic and Southern European

countries, top income shares increased in the late 20th and early 21st century, but not

enough as to make up for the losses in the earlier part of the 20th century. For the

developing countries the evidence on top incomes is more limited. While there exists

substantial heterogeneity in these countries, there are also some signs of increasing top

income shares since the 1980s.

During the same period as their income shares increased, the composition of top

incomes in the USA changed dramatically. Figure 2 shows that over this 100-year period

1Using the Current Population Survey (CPS), Gottschalk and Danziger (2005) show a strong increase
in family income inequality (as measured by the P90/P10 ratio) in the late-1970s and primarily the 1980s,
a slow-down in the 1990s and a levelling o� in the early 2000s. In contrast, Figure 1 shows that the top
shares continued to rise in the 1990s and the mid-2000s.

2These papers are collected in the two edited volumes by Atkinson and Piketty (2007; 2010). The
data on top income shares are available as the World Top Incomes Database (WTID) (Alvaredo et al.,
2013b). For the US, the original papers include Feenberg and Poterba (1993; 2000) and Piketty and
Saez (2001; 2003).
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the share of income of the top 1% from capital declined, while the labour share increased.3

The series excluding capital gains shows this most clearly, but if one ignores some of

the spikes in the mid-1980s and 2000s this trend is also visible when we include capital

gains. Piketty and Saez (2003) argue that top capital incomes were not able to recover

in the post-WWII period, possibly due to progressive income taxation limiting capital

accumulation. However, capital incomes remain an important income source at the top,

which is even more obvious using a more comprehensive measure of capital incomes (Wol�

and Zacharias, 2009). The capital share (including capital gains) (Figure 2) has certainly

declined from around 50-60% in the early 20th century, but at around 30% in the 2000s

it is still substantial.

Hence the �working rich� and the �coupon-clipping rentiers� �now appear to co-habitate

the top end of the income distribution� [emphasis in the original] (Wol� and Zacharias,

2009, p. 108). Put more strongly, �it is important to dispel the notion that capital income

has vanished from the summit of the US social hierarchy� (Piketty, 2014, p. 300). As

a result, the classical model of rich landlords, poor labourers and capitalists somewhere

in between, has been replaced over these 100 years by an economy in which the sources

of income have become more mixed, at least at the top.4 However, large estates might

make a comeback because the new working rich can accumulate wealth in an environment

where top tax rates are much lower than in the 1960s (Piketty and Saez, 2007a).5

This change in the composition of top incomes is not observed in all countries. In

Sweden, the share of capital at the top of the distribution is back to 1945 levels after

having fallen until the 1970s (Roine and Waldenström, 2008). Similarly, in Finland the

3In this paper, income from S-corporations is included in capital income, which is explained in more
detail in footnote 20. In the data underlying Figure 2, S-corporations are included in entrepreneurship
income, which in turn is allocated 2/3 to labour and 1/3 to capital. In Figure 2, fractiles are de�ned
according to income excluding capital gains, because this is the only income composition series presented
in Saez (2013).

4In a class model, capitalists are at the top of the capital distribution and bottom in the wage
distribution, i.e. the correlation of labour and capital incomes is negative. On the other hand, this
correlation is generally positive (but less than one) in modern economies (Piketty, 2014). Many years
ago, Lydall wrote that �it is well known that many landowners are poor, many employees earn more than
some capitalists, many property-owners work and many workers own property� (Lydall, 1968, p. 2). And
Atkinson argues that �pure `rentiers' may have virtually disappeared� (Atkinson, 2009, p. 6).

5In the US, the top marginal tax rate declined from 91% in early 1960s to 28% in 1986. By 1993, the
top rate had increased to 39.6% and in 2003 it was cut to 35%.
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rise in top shares since the mid-1990s was mostly driven by increases in capital incomes

(Jäntti et al., 2010). In the UK, the increase in the top income share in the decade

following 1998, however, was driven predominantly by increased employment income,

particularly in the �nancial industry (Bell and Van Reenen, 2013), similarly to the US.

2 The data

We use the Statistics of Income Public Use Tax Files by the US IRS over the period 1960

to 2005, which are (nearly) annual public-use samples of the federal income tax returns.6

There exist no micro-�les for 1961, 1963 and 1965, and the �les available in the �rst half

of the 1960s contain only limited information, so should be interpreted carefully.7 The

data are a random sample of tax records �led during a particular calendar year.8 The

sample is strati�ed by income to ensure that high-income tax units are well represented.9

To minimise the e�ects of short-run income shifting in response to changes in the tax

code, we focus on the long-run trends.10 The measure of inequality used in this paper is

the share of income accruing to a particular top fractile of the income distribution, such

as the top 1%.11 Of course, the main advantage of the data is that they o�er more precise

6We use these micro data throughout this paper. The historic data (e.g. before 1960 in the USA)
are typically in the form of tax record tabulations by income ranges, which gives rise to additional
methodological issues (Atkinson et al., 2011). Saez (2013) (used in Figure 1 and Figure 2) relies on
tabulated data after 2001.

7The micro-�les in 1960, 1962 and 1964 contain fewer tax return variables than subsequent years.
This is especially true for the 1960 �le. As a result, Piketty and Saez (2007b) use the tabulated data for
the �rst half of the 1960s.

8The vast majority of returns refer to the previous calendar year; e.g. most of the returns �led during
2006 refer to tax year 2005 and hence this is called the 2005 Income Tax �le. A small number of returns
refer to an earlier tax year and, by the same logic, some returns for the tax year in question will be �led
in future years.

9For a full description of the sampling procedure see the General Description Booklets (e.g. GDB,
2006) and Winglee et al. (2002).

10Slemrod (1992) notes that changes in taxation might lead to (1) a re-timing of incomes (e.g. the
realisation of capital gains); (2) accounting responses (e.g. shifting of income from the corporate to the
personal tax base, see also footnote 20); and (3) real responses such as increased economic activity, which
are hardest to detect. Alvaredo et al. (2013a) argue that tax reporting behaviour might explain short-run
�uctuations but cannot account for the long-term trends. The increase in the wage share at the top
appears too large and persistent to be accounted for purely by changes in relative taxation (Saez, 2004).
Furthermore, top shares excluding and including capital gains, an important channel of tax avoidance,
moved very similarly (Piketty et al., 2011). Real e�ects of the tax cuts on economic activity and thus
top shares seem to have been limited (Saez et al., 2012). For example, Yagan (2013) �nds no real e�ects
of the substantial 2003 dividend tax cut in the US using a quasi-experimental design.

11Leigh (2007) notes that top shares obey three basic principles of inequality measurement: First, they
are scale-invariant. Second, they obey the principle of population. Third, they are anonymous. However,
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estimates of top incomes compared with household surveys.12

Not every tax unit �les a tax return; historically there were high exemption levels and

income taxes only applied to the most a�uent taxpayers.13 Piketty and Saez (2007b)

use census information to account for this non-�ling and thus de�ne top fractiles relative

to the entire US population of potential taxpayers (as opposed to those tax units who

happen to �le a return).14 We ignore the non-�ling issue because we would have to make

an arbitrary assumption about the income composition of the non-�lers. Furthermore,

the fraction of �lers is quite high over the time we am analysing (between 88% and 96%,

compared with 10-15% before WWII), so this is unlikely to a�ect our results substantially.

The unit of analysis is a tax unit as de�ned under US tax law.15 Following Piketty and

Saez (2007b) and the literature using tax records more generally, the analysis is at the level

of the tax unit without any adjustment for tax unit size.16 Tax units are typically smaller

than households, which are de�ned by a common residence and sharing of resources.

For example, two �atmates could be counted as one household but they would be taxed

separately. On the other hand, some individuals, such as dependent parents or children

living away from home, might be counted as a separate household but are part of the same

tax unit. Between 1970 and 2005, the number of households (reported by the US Census

Bureau) is between 19.1% and 12.4% smaller than the number of tax units. Hungerford

(2010) estimates 75% of households to have one tax unit, and another 17% to have two

they only weakly satisfy the Pigou-Dalton transfer principle.
12Burkhauser et al. (2012) show that some of these di�erences can be reconciled once income and the

unit of analysis are de�ned consistently, and when they use internal-CPS data which su�er less from
top-coding. However, while this is true for the P90-P99 group, CPS estimates of the top 1% share remain
lower than in the tax data (Atkinson et al., 2011).

13Similarly, in India only approximately 3.5% of tax units �led a return in the late 1990s (Banerjee
and Piketty, 2010).

14Potential tax units are estimated as the sum of married men, single men and women aged 20 and
over, and divorced and widowed men and women. This assumes that all married couples �le a joint
return. Feenberg and Poterba (2000) follow a di�erent approach which relies on the adult population
growth rate. Piketty and Saez (2007b) also need to make an assumption about the income of the non-
�lers. They assume that the non-�lers are outside the top fractile, and assign them 20% of average tax
unit income or use national accounts.

15In 2000, US tax law recognised �ve di�erent �ling statuses: single, married �ling a joint return,
married �ling separately, head of household, and surviving spouse. A di�erent �ling status attracts a
di�erent tax liability.

16Between the 1960s and 2000s, the average tax unit size declined from 2.6 to almost 2 persons. The
proportion of married tax units declined by 10pp in the whole population but slower at the top of the
distribution (Saez, 2004). Lakner (2014) shows that the trend in top shares is robust to accounting for
tax unit size, measured as the taxpayer and dependent exemptions claimed on the tax return.
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tax units.

Income is de�ned as (taxable) gross income excluding social security and unemploy-

ment insurance bene�ts.17 It is computed as the sum of all component incomes reported

on the tax return, which is slightly di�erent from Piketty and Saez (2007b) and Strudler

et al. (2005).18 Speci�cally, labour income is de�ned as the sum of wages and pensions.19

Business (or self-employment) income is the sum of Schedule-C and partnership income.

Capital income is de�ned as the sum of dividends, (taxable) interest, rents, estate income,

royalties, capital gains (adjusted for changes in legislation, see below) and S-corporation

income.20 Negative incomes are �problematic� for the factor income decomposition, be-

cause factor income shares could be greater than one. Hence we drop observations which

are negative in any of the factor income variables labour, capital and business income.21

We include realised capital gains throughout, adjusted for changes in legislation a�ect-

17Hence we exclude any income that is not taxable (e.g. public welfare payments or non-taxable fringe
bene�ts such as health insurance). CBO (2012) impute non-taxable income from the CPS into the IRS
data. Reassuringly for our methodology, our income variable accounts for 80% of CBO-incomes, and an
even larger proportion at the top, so the top shares are quite similar (Bivens and Mishel, 2013). Most of
the literature on top income shares in the US focusses on gross incomes. The tax �les only include federal
income taxes and for example exclude payroll taxes. To capture the redistributive e�ects of the federal

tax system more fully, Piketty and Saez (2007a) and CBO (2012) use a model to impute a tax liability.
However, both studies ignore state and local taxes, and abstract from any re-ranking e�ects induced by
the tax system which may be substantial (Atkinson, 1980, 2007a). For the purposes of this paper it is
also not clear how to allocate taxes to labour and capital.

18The di�erence between the two total income variables is small; less than 1% of income overall, and
around 1% amongst the top fractiles. Piketty and Saez (2007b) note that this income could be alimony
(paid and received) or other income from miscellaneous sources. They exclude this residual income from
their income composition analysis. Feenberg and Poterba (2000) and Slemrod (1996) use Adjusted Gross
Income and adjust for changes in tax legislation over time.

19Stock options are taxed as wage income when they are exercised. Once exercised, this income is
treated like other capital income.

20As part of the Tax Reform Act of 1986 (TRA86), the top marginal tax rate fell below the corporate
tax rate for the �rst time. This provided incentives to move income from the corporate to the personal
income tax base. Partnerships, sole proprietorships (referred to as Schedule-C income), or otherwise
unincorporated businesses, are taxed at the personal level. Businesses with few shareholders (and subject
to some further restrictions) can choose to transfer to S-corporation status which is also subject to the
personal income tax (Saez et al., 2012). The reduction of the top personal tax rate below the corporate tax
provided incentives to switch to such pass-through entities (Auerbach and Slemrod, 1997). The number
of �lings to obtain S-corporation status increased substantially following TRA86 (Slemrod, 1996). It is,
however, interesting that in 1993 when top personal income taxes rose above the corporate rate, only
few S-corporations switched back to C-corporation status (Saez, 2004). To minimise the e�ects of such
income shifting, we allocate S-corporation income entirely to capital instead of business income. This is
similar to CBO (2012), but di�erent from Piketty and Saez (2007b).

21This a�ects around 10% of the (weighted) sample, due to negatives in business and/or capital income.
The excluded observations have an average income that is greater than the overall mean, but less than the
top 10% threshold. Auerbach and Hassett (2002) also drop observations with negative AGI. As explained
below, business income is split two-thirds to labour and one-third to capital. Negative observations are
dropped before this because otherwise the labour share would be reduced arti�cially.
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ing the taxable portion of capital gains.22 From 1942 to 1978, only 50% of realised capital

gains were taxable; from 1979 to 1986, 40% of capital gains were included; after 1987 all

capital gains were taxable. To adjust for this, the taxable capital gains are multiplied

by a factor of 2 between 1960 and 1978, and by a factor of 2.5 between 1979 and 1986.

We include capital gains both in computing shares and in ranking tax units.23 Our in-

come de�nition recognises capital gains upon realisation rather than accrual, although the

Haig-Simons income de�nition clearly includes accrued (yet unrealised) capital gains.24

The tax date are more comprehensive in other countries, where wealth may be reported

(Aaberge and Atkinson, 2010) or because it is possible to construct panel data (Roine and

Waldenström, 2012). In the US, the main source of information about household wealth

is the Survey of Consumer Finances (SCF). Using the SCF, Wol� and Zacharias (2009)

compute capital incomes including for example the lifetime annuity value of non-home

wealth and imputed rents for owner-occupiers. Their top shares are higher than Piketty

and Saez (2007b) but follow a similar trend over time. This is con�rmed by Smeeding

and Thompson (2011).25

We allocate income to two factors, labour and capital. This o�ers a reasonable start-

ing point given the di�culties in thinking about associations in three or more dimensions.

Business income is allocated two thirds to labour and one third to capital. These weights

are essentially arbitrary, although not unprecedented (e.g. Johnson, 1954). A related mac-

roeconomic literature is concerned with measuring labour and capital shares in national

22We only include taxable capital gains, which for example exclude gains on a primary residence (below
a limit). However, the importance of capital gains on primary housing as a share of income declines with
income (Armour et al., 2013).

23Piketty and Saez (2007b) argue that because capital gains are volatile, it might perhaps be preferable
to exclude them in the ranking. As they point out, including gains in ranking would lead to top income
shares which are no smaller, which can be seen from Figure 1. This reasoning follows directly from the
de�nition of pseudo-shares in Section 3 (footnote 29).

24Simons (1938) describes income as �the algebraic sum of (1) the market value of rights exercised in
consumption and (2) the change in the value of the store of property rights between the beginning and
end of the period in question� [p. 50].

25Armour et al. (2013) use CPS data and impute capital gains from IRS and SCF. They assume that
the relationship between taxable income and capital gains is the same in the CPS and IRS datasets, which
is a strong assumption given that the CPS understates top incomes (Burkhauser et al., 2012). Including
non-taxable capital gains and transfers, and after adjusting for household size and taxes, Armour et al.
claim that the faster increase in incomes at the top disappears. These results have been criticised
(Edsall, 2013; Thompson and Smeeding, 2013), particularly their treatment of capital gains at accrual,
both negative and positive.
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accounts. It is important to bear in mind that it is di�cult to move between personal

and national income because of the existence of intermediate institutions and di�erences

in the income de�nitions (Atkinson, 2009). In the US, the share of total employee com-

pensation in national income was fairly stable in the second half of the 20th century, at

on average 62% in the 1960s, 66% in 1970s and 1980s, 65% in 1990s (Feldstein, 2008), but

declined to 58% in recent years (Elsby et al., 2013). However, this measure of the labour

share excludes self-employment income (Elsby et al., 2013). Similarly to our weight of

two-thirds, Gollin (2002) �nds an average labour share between 0.654 and 0.686 around

the world, when he splits self-employment income between labour and capital.

Table 1 presents the summary statistics for the sample used in the analysis across

a number of years, focussing on the Tax Reform Act of 1986 (TRA86).26 The number

of observations is around 100,000 per year. We report average and threshold incomes

including capital gains for a number of top fractiles de�ated to 2005 USD.27 The average

incomes (and implied top income shares) track those constructed according to the Piketty

and Saez (2007b) methodology well.28

3 Factor income decomposition: Alignment coe�cient

We �rst present a factor income decomposition of top income shares. This is a form-

alisation of the decomposition by Atkinson (2007b), who builds on Meade (1964). It is

closely related to factor income decompositions of other inequality measures, such as the

Gini index (Shorrocks, 1982; Lerman and Yitzhaki, 1985). Like these decompositions,

26The TRA86 has been called �the most sweeping change in the US federal income tax since it became
a tax that applied to most citizens� (Auerbach and Slemrod, 1997, p. 589). The change in relative
taxation of di�erent income sources could lead to behavioural responses (Saez, 2004) as discussed above.

27The CPI data are taken from Saez (2013). Until 1978, he uses the CPI index in the Economic Report
of the President. After 1978, the CPI-U-RS is used, which is the version of the CPI computed under a
constant methodology, and which is therefore more comparable over time.

28In summary, our methodology di�ers from Piketty and Saez (2007b) because (1) we ignore non-
�ling, (2) we use the sum of component incomes, and (3) we drop observations which are negative in
either labour, capital or business income. We have compared the resulting top income shares with those
reproduced according to an (adapted) Piketty and Saez methodology. The di�erence from the �rst two
restrictions is small; on average the top income shares are within 0.33pp of each other. Dropping the
negatives has a larger e�ect; on average, the di�erence ranges from -0.09pp to 1.2pp across the top
fractiles. However, the di�erent series track each other well, so there seems to be no evidence of any
systematic bias.
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inequality is decomposed into three elements: Factor shares, the inequality in the factor

income distribution, and a term capturing the association between the factor income and

total income.

The top share can be written as Si =
Yi
Y
, where Y is total income in the data. The

term Yi denotes total income of tax units with income greater or equal to yi, i.e. Yi =∑N
j=1 yj × 1 {yj ≥ yi}, where N is the total number of observations (ignoring any non-

�ling). In other words, if one is interested in the share of the top 1%, the cut-o� value yi

would be the income of the 99th percentile. Total income is made up of M components,

i.e. for any individual j, yj =
∑M

m=1 xj,m. The top share can be written as

Si =
Yi
Y

=

∑M
m=1 X̃i,m

Y
=

M∑
m=1

X̃i,m

Y
(1)

, where X̃i,m =
∑N

j=1 xj,m × 1 {yj ≥ yi}. The term X̃i,m denotes, for example, total

labour income amongst the top 1% of income recipients. It is important to note that the

top fractile is still de�ned in terms of total income, not factor income. Expanding the

fractions by total factor income, Xm =
∑N

j=1 xj,m, we can further rewrite the top share as

Si =
M∑
m=1

X̃i,m

Y
=

M∑
m=1

Xm

Y
× X̃i,m

Xm

(2)

The �rst term is the factor share, i.e. the proportion of total income which is derived

from income source m. It can be written as the ratio of the mean factor income to the

mean of total income, µm
µ
. We will refer to the last term as the pseudo-share (S̃mi =

X̃i,m

Xm
),

as in Shorrocks (1982). It denotes the share of factor income received by the top 1%

of total income recipients. The decomposition in Equation 2 is the expression given in

Meade (1964) [p. 28]. Expanding the fraction by
Xi,m

Xm
, gives the expression in Atkinson

(2007b)

Si =
M∑
m=1

Xm

Y
× X̃i,m

Xm

=
M∑
m=1

µm
µ
×Xi,m

Xm

×
X̃i,m

Xm

Xi,m

Xm

=
M∑
m=1

µm
µ
×Smi ×

S̃mi
Smi

=
M∑
m=1

µm
µ
×Smi ×Ami

(3)
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The term Smi =
Xi,m

Xm
describes the share of factor income going to the top fractile

of the factor distribution, where Xi,m =
∑N

j=1 xj,m × 1 {xj,m ≥ xi,m}. For example, this

is the share of labour income going to the top 1% of the labour income distribution. It

describes the inequality in the marginal distribution, as measured by the top share. Note

that Smi ≥ S̃mi , because the factor income of those tax units who are in the top fractile of

factor but not total income, is greater than the factor income of those tax units who are in

the top according to total but not factor income.29 The last term (Ami ) denotes �the share

in earnings (capital income) of the top 1 percent of income recipients divided by the share

of top 1 percent of earners (capital income recipients)� (Atkinson et al. (2011), p.61).

Atkinson (2007b) calls this the �alignment coe�cient�. Considering only two sources of

income, labour and capital, we can write the decomposition as

Si =
µL
µ
× SLi × ALi +

µK
µ
× SKi × AKi (4)

where µL refers to mean labour income, SLi is the top share of the labour distribution,

and ALi is the alignment coe�cient between labour income and total income. The capital

terms are de�ned accordingly.

The alignment coe�cient captures the connectedness between the factor income dis-

tribution and the distribution of total income. It lies between 0 and 1, the upper bound

following from Smi ≥ S̃mi (see footnote 29). If the top income recipients receive no labour

income, X̃i,L = 0, and hence ALi = 0. On the other hand, if everybody in the top fractile

of the total income distribution is also to be found in the top fractile of the labour dis-

tribution, then S̃Li = SLi and thus ALi = 1. A labour alignment coe�cient of 0.9 means

that 90% of total earnings of those in the top 1% of earners go to tax units who are also

29Because the incomes of tax units who are in the top fractile of factor and total income (=∑N
j=1 xj,m×1{xj,m≥xi,m ∩ yj≥yi}

Xm
) cancel out, we can write

Sm
i − S̃m

i =

∑N
j=1 xj,m × 1 {xj,m ≥ xi,m ∩ yj < yi}

Xm
−

∑N
j=1 xj,m × 1 {xj,m < xi,m ∩ yj ≥ yi}

Xm
≥ 0

This is weakly positive because in the �rst term all xj,m's are at least as big as the cut-o� level xi,m,
while in the second term they are strictly less than xi,m. Furthermore, the number of tax units summed
in the two terms are equal, because the number of tax units in the top 1% is the same whether ranked
according to factor or total income. The expression is zero if the two rankings coincide.
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in the top 1% of total income. Hence only 10% of these earnings go to tax units in the

bottom 99% overall. In other words, if the top 1% of earners receive 11% of earnings and

the alignment coe�cient is 0.9, then as much as 10% of that 11% goes to tax units who

are in the overall top 1%. These �gures are approximately equal to the values observed

between 1990 and 2005 for the top 1% (Figure 3).

The alignment coe�cient does not di�erentiate within the bottom 99%, i.e. it does

not capture how much of the earnings of the top 1% of earners go to people in the next

1% (of total incomes). Furthermore, the alignment coe�cient depends on changes in the

marginal distributions. Moreover, changes in the capital distribution a�ect ALi through

the pseudo-share in the numerator which includes total income. Dardanoni and Lambert

(2001) show in their paper on horizontal equity in taxation that only a rank-based measure

is invariant to all monotone transformations in the marginals. As we will show in Section 4,

a copula-based measure of association satis�es these conditions, but �rst we present the

results of the factor income decomposition.

3.1 Results

Figure 3 shows the results of the factor income decomposition for the top 1%: The top

left panel shows the share of total income going to the top 1% of total income recipients,

i.e. the left-hand-side of Equation 4. The remaining three panels refer to the di�erent

components of the decomposition. Of course, the factor shares add up to 1, so we only

show the labour share, and are the same for all top fractiles. The bottom left panel shows

the inequality in the marginal distributions as measured by the share in total labour

(capital) income of the top 1% of labour (capital) income recipients. The bottom right

panel is the alignment coe�cient. Figures 4 and 5 show the results for the top 5% and

top 0.5% respectively.

All three top shares (top left panel) peaked in 2005, after an earlier peak in 2000. In

the 30 years between 1975 and 2005, the top 1% (5%) share increased by 11.75pp or 150%

(by 14.26pp or 70%). The top 0.5% share increased by even more in proportional terms,

by 10.27pp or 195%. The estimated level of the top share is lower than in Saez (2013)
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(Figure 1) but the two series track each other very closely (see footnote 28).

The marginal distributions (bottom left panel) have also become more unequal over

this period, as measured by the share of factor income received by the top fractiles of the

factor income distributions. The top capital income share in 1960 appears to be an outlier,

because the tax data in that year are not very robust, as we discussed above. The top

wage share in Piketty and Saez (2007b), which is estimated di�erently, is slightly lower

than mine, but follows a very similar trend.30 The increasing concentration of wages at

the top is also corroborated by independent evidence on executive compensation (Piketty

and Saez, 2007b). Furthermore, a comparison with Canada suggests that the increase

in top salaries in the USA is real and not simply the result of �scal manipulation (Saez,

2004) (also see the discussion in footnote 10).31

Note that the top capital share does not drop after 2000, in contrast to the total

income and labour shares. This might be due to capital gains realisations o�setting other

�uctuations in capital incomes. Because capital is more unequally distributed than labour

income, the labour and capital axes are quite di�erent: In 2005, the top 1% of labour

earners command 12.78% of labour incomes, whereas the top 1% of capital recipients get

63% of all capital incomes. For comparison, Atkinson (2007a) reports a share of just

under 6% of labour incomes for the top 1% of earners in the UK in 2000. Given the

large inequalities in the wealth distribution (Kopczuk and Saez, 2004), it is of course not

surprising that capital incomes are more unequally distributed than labour incomes. In

his review of long-run historical data, Piketty (2014) writes that �inequality with respect

to capital is always greater than inequality with respect to labor� [p. 244].

The absolute increase in top shares between 1975 and 2005 is greater for capital than

labour. However, in relative terms, the inequality of labour incomes increased by more.32

30See Figure 5.9 of that paper. They estimate the fraction of �lers from the number of tax units with
positive wage income, and the control total as total compensation of employees from national accounts.
We only use the information in the tax data. The Piketty and Saez approach would be di�cult to
implement for capital incomes because national accounts include rents, count other capital incomes as
retained earnings and exclude capital gains that do not re�ect undistributed pro�ts.

31Saez and Veall (2007) �nd that in Canada top wages increased similarly to the USA without the
same changes in �scal policy. They argue that due to the threat of migration to the US, Canadian salaries
had to keep up with US top wages, which thus experienced real increases.

32For labour, the top 1%, top 5% and top 0.5% shares increased by 6.87pp (116%), 9.43pp (52%) and
5.67pp (151%) respectively. The corresponding �gures for capital income are 28.57pp (84%), 18.87pp
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The relative increase in the total income top share was greater than the increase in either

the labour or capital share. This suggests that the other components of the decomposition

contributed towards increasing the top share. The role of the alignment coe�cient is

considered in more detail below.

Our results show that the inequality in capital incomes increased. This appears contra-

dictory to Piketty and Saez (2007b) who write that the �the secular decline of top capital

incomes is due to a decreased concentration of capital income rather than a decline in the

share of capital income in the economy as a whole� [p. 153]. However, it is important

to bear in mind the di�erences between the two analyses. First, Piketty and Saez refer

to the whole period between 1916 to 1999, while our analysis starts in 1960. Second,

they concentrate on the share of top incomes derived from capital (also see Figure 2),

i.e. the pseudo-share, whereas we estimate the share of capital incomes received by the

top 1% of capital recipients. The discussion in Bivens and Mishel (2013) also relates to a

decomposition into pseudo- and factor shares, i.e. Equation 2. Third, Piketty and Saez

show that the true top wealth share (i.e. the share of total wealth held by a top fractile

of the wealth distribution) declined strongly from 1916 to the 1970s, and since then has

increased which is similar to the results we �nd for capital incomes.

Ignoring the �rst year of data, the labour share in total income (top right panel) �uc-

tuated by approximately 5pp between 86.9% and 81.0%. It appears to decline, although

there is no clear trend given the large �uctuations. Piketty and Saez (2007b) also �nd

that factor shares remained roughly constant over this period. On the other hand, Bivens

and Mishel (2013) argue that a fall in the labour share accounts for a substantial part

of the increase in the top 1% share. However, Bivens and Mishel use the CBO (2012)

data, which adopt a di�erent income de�nition (e.g. including transfers and in-kind ben-

e�ts), and they exclude self-employment income from their labour share.33 As a result,

their labour share is substantially lower than mine.34 The same applies to macroeconomic

(28%), and 28.42pp (114%).
33Elsby et al. (2013) �nd that the fall in the US macroeconomic labour share is explained by the

exclusion of self-employment income.
34According to Bivens and Mishel, the labour share (excluding self-employment income) of total income

(including transfers and in-kind bene�ts) drops from 69.8% in 1979 to 60.3% in 2007.

15



labour shares in national income, which are typically around 2
3
(see discussion on p. 10).

Using national accounts, Piketty and Saez (2007b) report an adjusted capital share in

aggregate personal income of approximately 20% in the 1990s, which is quite similar to

our result. On the one hand, national accounts understate the capital share because

they exclude those capital gains which do not re�ect undistributed pro�ts. On the other

hand, total dividends in national accounts exceed those reported on tax returns, because

the former also include non-taxable dividends paid out through funded pension plans or

retirement savings accounts.

The labour alignment coe�cient (bottom right panel) for the top 1% and top 0.5%

follows a very similar trend. The TRA86 appears to have led to a one-time upward

shift (rather than a prolonged change) in the alignment coe�cient, being relatively stable

before and after that change, although it seems to have peaked in the early 1990s. For the

top 5%, the rise in the labour alignment coe�cient resulting from TRA86 is less abrupt.

Compared with the early half of the period, the association of labour and total incomes

increased for all three top fractiles. The alignment coe�cient for capital �uctuates more

which is not surprising given that capital incomes (including capital gains) are more

volatile. For the top 5%, the association of capital has become stronger.

Note that the two alignment coe�cients are measured on di�erent scales. The labour

alignment coe�cient is greater than the capital counterpart for the top 5% and the top

1% in the latest years. By contrast, there is substantial overlap for the top 0.5%. As

already mentioned, a value of 0.9 for the labour alignment coe�cient (after 1990) implies

that 90% of total earnings of those in the top 1% of earnings go to tax units who are

also in the top 1% overall. For capital, the corresponding coe�cient is slightly lower at

around 0.86 in recent years. Hence, compared with labour income, a slightly higher share

of total capital income goes to tax units who are in the bottom 99% of total incomes.

In other words, top wage earners are somewhat more likely to be at the top of the total

income distribution compared with top capital income recipients. Moving to the top 5%

(Figure 4) increases the alignment coe�cient for labour incomes but reduces it for capital

incomes. Roughly 95% of total earnings of those in the top 5% of labour incomes are

16



received by tax units who are also in the top 5% of total incomes. Conversely, only 76%

of capital incomes in the top 5% of the capital distribution are received by those who are

also in the top 5% of total income. This suggests that the tax units between P95 and

P99 of the capital distribution are more likely to be outside the top 5% of total incomes

compared with the top 1% of capital incomes.

The alignment coe�cient is di�cult to interpret because it incorporates the total

income distribution. Section 4.1 addresses the association between capital and labour

income directly as opposed to the association between the factor incomes and total income.

Similar to the alignment coe�cient, the association between labour and capital is found

to be asymmetric: Top labour earners are more likely to also be amongst the top capital

incomes, than the top capital income recipients being at the top of the labour distribution.

4 The copula function

As mentioned above, the association term in the factor income decomposition is not in-

dependent of changes in the marginal distributions. In this section, we introduce an

analytical framework based on the copula function, which o�ers a clean separation of

the joint distribution of labour and capital into the marginal distributions and a term

capturing the association. The copula function is una�ected by a transformation in the

marginals which preserves the ranks in each factor income. For example this would apply

to a shift from capital to labour income which decreases capital incomes proportionately

and increases labour income proportionately (Aaberge et al., 2013). Copula functions

have been widely used in actuarial science to describe multidimensional risks. In econom-

ics, they have been used to study the horizontal equity of the tax system (Dardanoni and

Lambert, 2001), income mobility by considering the dependence over time (Bonhomme

and Robin, 2009), and the association between health and income (Quinn, 2007). Nev-

ertheless copula functions have received relatively little attention in economics although

they o�er a comprehensive analytical framework to study the interactions between ran-

dom variables, such as multi-dimensional inequality and poverty (Atkinson, 2011; Ferreira

and Lugo, 2013).
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In our speci�cation, total income consists of income from labour and capital. Income,

X, can thus be described as a two-dimensional vector X = (L,K), where L denotes wage

income and K refers to capital income. The joint distribution function of X is called

HX(l, k) : R
2 → [0, 1]. For every x, a particular realisation of the random vector X in R2,

we have

HX(l, k) = Pr[L ≤ l and K ≤ k] (5)

The marginal distribution function of labour income, F : R → [0, 1], is de�ned as

F (l) = Pr[L ≤ l]. The corresponding marginal distribution function for capital income is

denoted by G(k) = Pr[K ≤ k]. By Sklar's Theorem, there exists a copula function CX

such that for all x in R2 (Nelsen, 2006)

HX(l, k) = CX{F (l), G(k)} (6)

The density of the joint distribution is obtained by di�erentiating with respect to l

and k

h(l, k) = f(l)g(k)CFG{F (l), G(k)} (7)

where CFG{F (l), G(k)} is the copula density. The joint density can thus be expressed

as the product of the marginals and the copula function. In the case of independence,

the joint density is simply the product of the marginals. Because we am interested in

top incomes, it makes sense to consider the survival copula. Survival analysis studies the

probability of someone surviving beyond a certain point in time. Similarly, our analysis

is concerned with the probability of having income above a certain level. As shown by

Nelsen (2006), we can write the joint survival function very similar to the results above

ĤX(l, k) = Pr[L > l and K > k] = ĈX{F̂ (l), Ĝ(k)} (8)

where ĈX is the survival copula. The survival distributions (or complementary cu-
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mulative distribution functions) are given by F̂ (l) = 1 − F (l) = Pr[L > l] and Ĝ(k) =

1−G(k) = Pr[K > k].

The copula could be estimated by adopting a particular functional form, of which there

are many to choose from (Nelsen, 2006). As we will show below, the joint distribution is

asymmetric in the following sense: Those individuals at the top of the labour distribution

are more likely to be at the top of the capital distribution compared with persons at the

top of the capital distribution being at the top of the labour distribution. It is di�cult

to �nd a functional form of the copula which could accommodate this asymmetry, which

would also typically be ignored by a correlation coe�cient. In their copula-based analysis

of the joint distribution of income and wealth, Jäntti et al. (2012) argue that a more

complex, asymmetric dependency could be captured by considering a mixture copula, i.e.

combining di�erent parametric copulas. However, they fail to �t the mixture model using

their maximum likelihood approach. Overall, none of their four functional forms of the

copula function can reproduce the correlation measures observed in the data. On the

other hand, the marginal distributions are approximated reasonably well. They leave the

search for a functional form, which captures the complexity of the dependency structure,

for future research.

4.1 Association matrices as a discrete approximation

Given the di�culties in capturing the observed patterns of association, we have decided

to proceed non-parametrically by considering association matrices. In studies of economic

mobility, these are typically referred to as transition matrices (e.g. Atkinson, 1981). An

association matrix is a discrete approximation to the copula density (Bonhomme and

Robin, 2009). The copula for a discrete distribution is simply the cumulated association

matrix (Dardanoni and Lambert, 2001). Furthermore, cumulating from above rather

than below, yields the survival copula for a discrete distribution, which we refer to as the

�inverse cumulative association matrix�.

Table 4 shows the association matrix for 1980. The factor incomes are broken down

into eight unequally-spaced quantile groups: The bottom 50% (≤ P50), the next 10%
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(P50-P60), the next 20% (P60-P80), the next 10% (P80-P90), the next 5% (P90-P95),

the next 4% (P95-P99), the next 0.5% (P99-P99.5) and the top 0.5% (>P99.5). The

fractile categories always include the upper and exclude the lower cut-o�, e.g. the P50-

P60 group includes all observations which are greater than the median, and less than or

equal to the 60th percentile. In the construction of percentiles, ties are broken by taking

averages.35

The literature on transition matrices discusses �oor and ceiling e�ects (Hart, 1976).

The diagonal entries at the bottom and the top (i.e. the top left and bottom right corners)

overstate immobility (relative to the rest of the transition matrix), because individuals

can only move in one direction (Atkinson et al., 1983). A similar issue applies to the

association matrices in this paper: Those observations in the top 0.5% (bottom 50%) of

the labour distribution can only move downwards (upwards) or stay in the same position

in terms of capital. However, we would argue that choosing very small fractiles at the top

limits the extent of this problem (at least at the top of the distribution). Furthermore,

our analysis does not focus on the diagonal elements, in contrast to studies of transition

matrices, in which the diagonal has a particular interpretation (e.g. inter-generational

persistence).

The association matrix in 2000 (Table 6) shows that 0.13% of observations were both

in the top 0.5% of the labour and the top 0.5% of the capital income distribution, higher

than 0.0025% (the frequency under the independence case, see Table 3), but less than the

frequency under perfect association which would be 0.5% (Table 2).36 In other words, 26%

(60%) of the top 0.5% of the labour distribution were in the top 0.5% (5%) of the capital

distribution; more than 70% are in the top 10% of capital incomes.37 The association

appears weaker for the top capital recipients: 52% (58%) of the top 0.5% of capital were

35We use the default method of Stata's _pctile command which takes averages where the empirical
distribution function is �at.

36The matrix under perfect association is straightforward to obtain, it has all the weight on the
diagonal. If labour and capital incomes are independent, the joint density equals the product of the
marginals. Hence, in this case, Pr(bottom 50% labour ∩ top 0.5% capital) = Pr(bottom 50% labour) ×
Pr(top 0.5% capital) = 0.5× 0.005 = 0.25%

37This is derived from the de�nition of a conditional probability and adding up the fre-
quencies in the association matrix: Pr(top 5% capital | top 0.5% labour) = Pr(top 5% capital ∩
top 0.5% labour)/Pr(top 0.5% labour) = (0.13% + 0.05% + 0.12%)/0.5% = 60%
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in the top 5% (10%) of labour. Hence the association of capital and labour incomes is

asymmetric.

Table 7 shows the �inverse cumulative association matrix� for 1980, which is obtained

by adding up the entries in Table 4 starting in the bottom right-hand corner. Figure 6

o�ers another illustration of the asymmetry in the association between labour and capital.

The line labelled �capital 1980� shows the cumulative frequency of di�erent top quantiles

of the labour distribution for the top 1% of capital recipients, i.e. going upwards along

the column �top 1% of capital� in Table 7. Similarly, the line labelled �labour 2000� shows

the cumulative frequencies of capital for the top 1% of labour recipients, i.e. going across

the row �top 1% of labour� in Table 9. Figures 7 and 8 repeat this for the top 5% and top

0.5% respectively. In all three �gures, the line of no association is obtained by cumulating

the association matrix for the independence case (Table 3). Between 1980 and 2000, all

three �gures show a continuous movement away from the line of no association, i.e. the

two sources of income have become more strongly associated. The shift between 1980 and

1990 appears stronger for the top 1% (and top 0.5%) than for the top 5%. Again, the

asymmetric association is apparent from the fact that for any particular year, the �labour�

line lies above the �capital� line.

Table 10 displays the same information as Figure 6. It is the conditional distribution,

as de�ned in footnote 37.38 It shows the strong degree of association between labour and

capital at the top: For example, a tax unit in the top 1% of labour incomes in 2000 is

almost guaranteed (with 80% probability) to be in the top 20% of capital incomes. The

association is weaker for the top capital recipients, although still more than half of their

top 1% are in the top 10% of labour incomes. At least for the top 1% shown in Table 10,

the association appears to have become stronger over time.

38In order to obtain the �rst column in Table 10, we �rstly take the cumulative frequencies from
Table 9 starting at cell (top 1%, top 1%) and going upwards along the column, and secondly divide by
the marginal frequency, which in this case is simply 1%.
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4.2 Di�erences between cumulative association matrices

In order to test formally whether the degree of association between labour and capital has

increased, we now consider di�erences in the (inverse) cumulative association matrices.

Our approach is taken from Atkinson (1981) who applies the test to transition matrices

in order to measure economic mobility. This is a �rst-order dominance test, and one

might not be able to rank all years according to this criterion. Consider the following two

association matrices A and A∗

A =

· · · j− 1 j · · ·
...

. . .
...

... . .
.

i− 1 · · · pi−1,j−1 pi−1,j · · ·

i · · · pi,j−1 pi,j · · ·
... . .

. ...
...

. . .

A∗ =

· · · j− 1 j · · ·
...

. . .
...

... . .
.

i− 1 · · · pi−1,j−1 + γ pi−1,j − γ · · ·

i · · · pi,j−1 − γ pi,j + γ · · ·
... . .

. ...
...

. . .

where i and j are particular fractile groups (of labour and capital), pi,j is the frequency

in the association matrix, and γ > 0. A∗ is obtained from A by a diagonalising switch,

which adds γ to the diagonal elements and subtracts it from the o�-diagonal elements.

This switch increases the weight on the diagonal and hence A∗ exhibits stronger associ-

ation between labour and capital. This transformation leaves the marginal distributions

unchanged, because the marginal distribution of say labour is obtained by adding up over

the columns along a row, so γ simply cancels out.

Let α be the inverse cumulative association matrix of A, which is de�ned as

α =

· · · ≥ j− 1 ≥ j ≥ j + 1 · · ·
...

. . .
...

...
... . .

.

≥ i− 1 · · · αi−1,j + αi,j−1 − αi,j + pi−1,j−1 αi−1,j+1 + αi,j − αi,j+1 + pi−1,j αi−1,j+1 · · ·

≥ i · · · αi,j + αi+1,j−1 − αi+1,j + pi,j−1 αi,j+1 + αi+1,j − αi+1,j+1 + pi,j αi,j+1 · · ·

≥ i + 1 · · · αi+1,j−1 αi+1,j αi+1,j+1 · · ·
... . .

. ...
...

...
. . .
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where αi,j = Pr(l > li ∩ k > kj). We have used the fact that αi,j = αi,j+1 + αi+1,j −

αi+1,j+1 + pi,j; the diagonal element αi+1,j+1 needs to be subtracted because adding the

adjacent elements αi,j+1 and αi+1,j double-counts these cells. All other cells follow from

the same formula.

The inverse cumulative association matrix of A∗ is denoted by α∗ and is de�ned simi-

larly as

α∗ =

· · · ≥ j− 1 ≥ j ≥ j + 1 · · ·
...

. . .
...

...
... . .

.

≥ i− 1 · · · αi−1,j + αi,j−1 − (αi,j + γ) + pi−1,j−1 + γ αi−1,j+1 + (αi,j + γ)− αi,j+1 + pi−1,j − γ αi−1,j+1 · · ·

≥ i · · · (αi,j + γ) + αi+1,j−1 − αi+1,j + pi,j−1 − γ αi,j+1 + αi+1,j − αi+1,j+1 + pi,j + γ αi,j+1 · · ·

≥ i + 1 · · · αi+1,j−1 αi+1,j αi+1,j+1 · · ·
... . .

. ...
...

...
. . .

where we already used the following results: α∗
i,j=αi,j + γ; α∗

i,j−1 = αi,j−1 and α
∗
i−1,j =

αi−1,j because γ cancels out. After canceling out γ, it is clear that the only di�erence

between α and α∗ is α∗
i,j, such that α∗

i,j = αi,j + γ.

Therefore, taking the di�erence between α∗ and α yields the following result

α∗ − α =

· · · ≥ j− 1 ≥ j ≥ j + 1 · · ·
...

. . .
...

...
... . .

.

≥ i− 1 · · · 0 0 0 · · ·

≥ i · · · 0 γ 0 · · ·

≥ i + 1 · · · 0 0 0 · · ·
... . .

. ...
...

...
. . .

This means that if the di�erence between the inverse cumulative association matrices

in years t+1 and t is everywhere positive, the association between labour and capital has

increased between those years. In other words, the distribution in t + 1 is closer to the

positive diagonal and further away from a class model, where one class is at the top of the

labour distribution and the other at the top of the capital distribution. Our exposition,

which follows Atkinson (1981), relies on association matrices. Decancq (2009) derives

dominance criteria directly for (survival) copula functions. If the survival copula in year
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t+1 is everywhere greater than the survival copula in year t, dependence has increased.39

Tables 11, 12, and 13 show the results from comparing the inverse cumulative associ-

ation matrices for the years 2000, 1990 and 1980. In Table 11, a positive number means

that the inverse cumulative association matrix (or survival copula) in 2000 exceeds the

1980 level. If all entries were positive, dependence between labour and capital would

have increased unambiguously. This does not happen in any of the three comparisons.

However, when comparing 2000 to 1980 (Table 11) there are few negative entries, so it

appears as if dependence increased, at least for the top 20%. One might draw the same

conclusion from the comparison of 2000 with 1990 (Table 13), ignoring the very small

di�erence at the very top of the distribution. Moreover, ignoring the small di�erence of

less than 0.1, between 1990 and 2000 the association increased in the whole distribution,

not just at the top. On the other hand, the ranking of 1990 and 1980 appears inconclusive

(Table 12). This means that most of the change between 2000 and 1980 occurred after

1990, which might suggest that the TRA86 had a limited e�ect on the association.40 By

allocating all of S-Corporation income to capital, we might have successfully limited some

of the most pervasive income switching.

5 Conclusion

This paper has investigated the claim made in the literature on US top incomes that high

wage earners have replaced the rentiers at the top of the income distribution. Income is

decomposed into two sources - labour and capital, with business income split between the

two sources. The marginal distributions of labour and capital income have both become

more unequal. We found that the association between labour and capital incomes has

become stronger since the 1980s (at least at the very top) and has contributed to the

increasing top income share. We used a copula framework to estimate a measure of

39That is, dependence according to the upper orthant dependence relation, as de�ned in Decancq
(2009), has increased.

40We can see the same results from the cross-distribution charts (Figures 6, 7, 8). Tables 11, 12, 13 are
simply the di�erences between the respective lines. For example, the share of tax units which are both
in the top 5% of labour and top 40% of capital declined by 0.02pp between 1990 and 1980 (as shown by
the �labour 1990� and �labour 1980� lines in Figure 7).
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association that is independent of changes in the marginal distributions, in contrast to

the association measures in factor income decompositions. This association is found to be

asymmetric, as top wage earners are more likely to be at the top of the capital distribution

compared with top capital income recipients being at the top of the wage distribution.

Hence many of the richest Americans are highly paid and also receive high incomes from

capital, while there remain some rentiers who receive little income from work.

This paper has two immediate policy implications. First, we showed that the inequal-

ity in labour incomes increased substantially, and in relative terms even more than the

inequality in capital incomes. This may be explained by market-based factors, such as

a superstar theory together with a globalised economy (Atkinson, 2008) or the spread of

winner-take-all pay structures (Gordon and Dew-Becker, 2008). On the other hand, some

individuals at the top of the income distribution have considerable freedom to set their

own compensation, so the process by which their pay is determined is perhaps best mod-

elled in a job-matching model with Nash bargaining (Alvaredo et al., 2013a). For example,

this could be the CEO and his compensation committee. Governments in�uence this bar-

gaining process through the top marginal tax rate which a�ects the reward to bargaining

more aggressively. Governments can also try to exert moral suasion (Atkinson, 2013)

and to shape social norms (Piketty and Saez, 2007b). Furthermore, to understand top

earnings it is crucial to explain the increasing rents in some professions such as the �nan-

cial sector (Kaplan and Rauh, 2010). Legislation, for example �nancial sector regulation,

plays a very important role.

The second policy implication concerns the association between capital and labour

incomes. The analysis has shown that top wage earners are increasingly at the top of

the distribution of capital incomes. These capital incomes are the returns to a stock of

capital that has been accumulated during a period when top income tax rates were low

compared with both US history and other countries in the world (Alvaredo et al., 2013a).

In other words, when top marginal tax rates are low, tax units can save a bigger share

of their wages. For example, the top marginal tax rate in the US declined from 91% in

the early 1960s to 28% in 1986. If �scal policy continues in a similar vein, the association
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between capital and labour income is likely to increase further.
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6 Tables and Figures

Figure 1: Income share of the Top 1% of income recipients

Figure 2: Income composition of the Top 1% of income recipients
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Table 1: Summary statistics: Mean and threshold incomes (including capital gains) per
tax unit (in 2005 USD)

1970 1980 1985 1987 1990 2000 2005

Overall mean 38,971 38,254 38,963 39,065 40,137 51,632 50,801
P90-95: mean 82,960 85,992 88,378 90,413 92,084 113,930 112,759
P90-95: threshold 75,086 77,549 79,194 80,746 81,363 97,839 96,702
P95-99: mean 117,638 119,993 124,545 128,503 135,662 191,106 189,640
P95-99: threshold 93,724 97,127 100,682 103,168 106,089 136,089 134,984
Top 1%: mean 314,745 321,630 388,003 395,842 491,956 998,123 995,248
Top 1%: threshold 174,136 174,127 177,428 189,214 207,096 330,259 333,641
No. observations 71,038 121,039 68,884 81,185 67,133 112,707 99,198

All mean and threshold incomes are expressed in 2005 USD.

Figure 3: Factor income decomposition of Top 1% share
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Figure 4: Factor income decomposition of Top 5% share

Figure 5: Factor income decomposition of Top 0.5% share
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Table 2: Association matrix: Perfect association (frequencies in %)

Perf. Assoc. Capital

Labour ≤ P50 P50-P60 P60-P80 P80-P90 P90-P95 P95-P99 P99-P99.5 > P99.5 Total

≤ P50 50 0 0 0 0 0 0 0 50.00

P50-P60 0 10 0 0 0 0 0 0 10.00

P60-P80 0 0 20 0 0 0 0 0 20.00

P80-P90 0 0 0 10 0 0 0 0 10.00

P90-P95 0 0 0 0 5 0 0 0 5.00

P95-P99 0 0 0 0 0 4 0 0 4.00

P99-P99.5 0 0 0 0 0 0 0.5 0 0.50

> P99.5 0 0 0 0 0 0 0 0.5 0.50

Total 50.00 10.00 20.00 10.00 5.00 4.00 0.50 0.50 100.00

Table 3: Association matrix: Independence (frequencies in %)

Independ. Capital

Labour ≤ P50 P50-P60 P60-P80 P80-P90 P90-P95 P95-P99 P99-P99.5 > P99.5 Total

≤ P50 25 5 10 5 2.5 2 0.25 0.25 50.00

P50-P60 5 1 2 1 0.5 0.4 0.05 0.05 10.00

P60-P80 10 2 4 2 1 0.8 0.1 0.1 20.00

P80-P90 5 1 2 1 0.5 0.4 0.05 0.05 10.00

P90-P95 2.5 0.5 1 0.5 0.25 0.2 0.025 0.025 5.00

P95-P99 2 0.4 0.8 0.4 0.2 0.16 0.02 0.02 4.00

P99-P99.5 0.25 0.05 0.1 0.05 0.025 0.02 0.0025 0.0025 0.50

> P99.5 0.25 0.05 0.1 0.05 0.025 0.02 0.0025 0.0025 0.50

Total 50.00 10.00 20.00 10.00 5.00 4.00 0.50 0.50 100.00

Table 4: Association matrix: 1980 (frequencies in %)

1980 Capital

Labour ≤ P50 P50-P60 P60-P80 P80-P90 P90-P95 P95-P99 P99-P99.5 > P99.5 Total

≤ P50 30.14 3.48 6.32 4.87 2.62 2.09 0.26 0.23 50.00

P50-P60 5.63 1.05 1.83 0.74 0.46 0.24 0.02 0.02 10.00

P60-P80 9.26 2.67 4.88 1.72 0.83 0.54 0.05 0.04 20.00

P80-P90 3.25 1.59 3.18 1.11 0.42 0.40 0.03 0.03 10.00

P90-P95 1.15 0.72 1.94 0.65 0.25 0.24 0.02 0.02 5.00

P95-P99 0.54 0.45 1.60 0.70 0.30 0.32 0.05 0.05 4.00

P99-P99.5 0.03 0.02 0.15 0.11 0.06 0.08 0.02 0.02 0.50

> P99.5 0.01 0.01 0.10 0.09 0.06 0.10 0.04 0.08 0.50

Total 50.01 10.00 19.99 10.00 5.00 4.00 0.50 0.50 100.00

Reading: 30.14% of taxpayers are both in the bottom half of the labour distribution and the bottom half of the

capital distribution. This means, 60.28% of those taxpayers who are in the bottom half of labour incomes, are

also in the bottom half of the capital distribution.
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Table 5: Association matrix: 1990 (frequencies in %)

1990 Capital

Labour ≤ P50 P50-P60 P60-P80 P80-P90 P90-P95 P95-P99 P99-P99.5 > P99.5 Total

≤ P50 29.21 2.97 7.41 5.23 2.68 2.11 0.22 0.17 50.00

P50-P60 6.11 0.83 1.61 0.68 0.50 0.21 0.02 0.02 10.00

P60-P80 9.79 2.70 4.36 1.64 0.86 0.56 0.06 0.04 20.00

P80-P90 3.31 1.87 2.99 1.02 0.38 0.37 0.03 0.03 10.01

P90-P95 1.12 0.98 1.82 0.57 0.21 0.24 0.02 0.02 4.99

P95-P99 0.44 0.59 1.59 0.66 0.26 0.35 0.06 0.05 4.00

P99-P99.5 0.02 0.03 0.14 0.11 0.05 0.08 0.05 0.03 0.50

> P99.5 0.01 0.01 0.07 0.08 0.06 0.09 0.04 0.14 0.50

Total 50.02 9.98 20.00 10.00 5.00 4.00 0.50 0.50 100.00

Table 6: Association matrix: 2000 (frequencies in %)

2000 Capital

Labour ≤ P50 P50-P60 P60-P80 P80-P90 P90-P95 P95-P99 P99-P99.5 > P99.5 Total

≤ P50 30.09 2.90 8.13 4.90 2.18 1.54 0.14 0.11 50.00

P50-P60 6.10 0.96 1.53 0.70 0.43 0.24 0.02 0.01 10.00

P60-P80 9.61 2.77 4.29 1.73 0.95 0.56 0.06 0.04 20.00

P80-P90 3.13 1.83 2.88 1.02 0.58 0.47 0.05 0.03 10.00

P90-P95 0.85 0.97 1.65 0.74 0.34 0.39 0.04 0.03 5.01

P95-P99 0.31 0.45 1.35 0.74 0.39 0.57 0.09 0.09 3.99

P99-P99.5 0.01 0.02 0.10 0.10 0.06 0.11 0.05 0.04 0.50

> P99.5 0.00 0.01 0.05 0.07 0.07 0.12 0.05 0.13 0.50

Total 50.10 9.91 19.99 10.00 5.00 4.00 0.50 0.50 100.00

Table 7: Inverse cumulative association matrix: 1980 (frequencies in %)

1980 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 100.00 49.99 39.99 20.00 10.00 5.00 1.00 0.50
Top 50% 50.00 30.12 23.60 9.93 4.81 2.42 0.51 0.27
Top 40% 40.00 25.75 20.29 8.45 4.07 2.15 0.47 0.25
Top 20% 20.00 15.01 12.22 5.26 2.60 1.52 0.38 0.20
Top 10% 10.00 8.26 7.06 3.28 1.73 1.06 0.32 0.17
Top 5% 5.00 4.41 3.93 2.09 1.19 0.77 0.27 0.15
Top 1% 1.00 0.95 0.92 0.68 0.47 0.36 0.17 0.10
Top 0.5% 0.50 0.49 0.48 0.38 0.29 0.22 0.12 0.08
This table is obtained by adding up the frequencies in Table 4 from the top of the distribution.

Reading: 23.60% of observations are both in the top 50% of labour and the top 40% of capital incomes.

31



Table 8: Inverse cumulative association matrix: 1990 (frequencies in %)

1990 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 100.00 49.98 40.00 20.00 9.99 5.00 1.00 0.50
Top 50% 50.00 29.19 22.18 9.59 4.82 2.50 0.61 0.33
Top 40% 40.00 25.31 19.13 8.15 4.06 2.25 0.57 0.31
Top 20% 20.00 15.10 11.61 5.00 2.55 1.60 0.47 0.27
Top 10% 9.99 8.41 6.80 3.17 1.75 1.18 0.42 0.24
Top 5% 5.00 4.54 3.91 2.10 1.25 0.89 0.37 0.22
Top 1% 1.00 0.97 0.94 0.72 0.53 0.43 0.26 0.17
Top 0.5% 0.50 0.49 0.49 0.41 0.33 0.27 0.18 0.14

Table 9: Inverse cumulative association matrix: 2000 (frequencies in %)

2000 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 100.00 49.90 39.99 20.00 10.00 5.00 1.00 0.50
Top 50% 50.00 29.98 22.98 11.11 6.02 3.20 0.75 0.39
Top 40% 40.00 26.09 20.04 9.71 5.32 2.93 0.71 0.37
Top 20% 20.00 15.69 12.42 6.37 3.71 2.27 0.61 0.33
Top 10% 10.00 8.82 7.38 4.22 2.57 1.71 0.52 0.29
Top 5% 4.99 4.67 4.19 2.68 1.78 1.26 0.45 0.26
Top 1% 1.00 0.98 0.96 0.80 0.63 0.50 0.27 0.17
Top 0.5% 0.50 0.50 0.49 0.44 0.37 0.30 0.18 0.13

Figure 6: Depiction of the inverse cumulative association matrix: Top 1%
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Figure 7: Depiction of the inverse cumulative association matrix: Top 5%

Figure 8: Depiction of the inverse cumulative association matrix: Top 0.5%
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Table 10: Conditional distribution for Top 1% (frequencies in %)

Capital
Top 1% Top 5% Top 10% Top 20%

Labour 2000 1990 1980 2000 1990 1980 2000 1990 1980 2000 1990 1980

Top 1% 27 26 17 50 43 36 63 53 47 80 72 68
Top 5% 45 37 27
Top 10% 52 42 32
Top 20% 61 47 38
Reading: Of those tax units in the top 1% of capital income, 52% were in the top 10% of labour income

in 2000 (compared with 42% in 1990 and 32% in 1980).

Table 11: Change in inverse cumulative association matrix: 2000 and 1980 (in pp)

2000 - 1980 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 0.00 -0.08 0.00 0.00 0.00 0.00 0.00 0.00
Top 50% 0.00 -0.13 -0.63 1.19 1.21 0.78 0.24 0.12
Top 40% 0.00 0.34 -0.25 1.27 1.25 0.78 0.24 0.12
Top 20% 0.00 0.68 0.20 1.11 1.10 0.75 0.23 0.12
Top 10% 0.00 0.56 0.32 0.94 0.85 0.65 0.21 0.12
Top 5% -0.01 0.26 0.26 0.59 0.59 0.49 0.18 0.11
Top 1% 0.00 0.03 0.04 0.13 0.16 0.15 0.09 0.06
Top 0.5% 0.00 0.01 0.01 0.06 0.08 0.08 0.05 0.05
Reading: The share of tax units who were both in the top 0.5% of labour and top 0.5% of capital incomes

was 0.05pp greater in 2000 compared with 1980. Negative cells are highlighted in red.

Table 12: Change in inverse cumulative association matrix: 1990 and 1980 (in pp)

1990 - 1980 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 0.00 0.00 0.01 0.00 -0.01 0.00 0.00 0.00
Top 50% 0.00 -0.93 -1.43 -0.34 0.01 0.08 0.10 0.06
Top 40% 0.00 -0.44 -1.16 -0.30 -0.01 0.11 0.10 0.07
Top 20% 0.00 0.08 -0.61 -0.27 -0.05 0.09 0.10 0.07
Top 10% -0.01 0.14 -0.27 -0.11 0.02 0.11 0.10 0.07
Top 5% 0.00 0.13 -0.02 0.01 0.06 0.11 0.10 0.07
Top 1% 0.00 0.02 0.02 0.05 0.06 0.07 0.08 0.07
Top 0.5% 0.00 0.01 0.01 0.03 0.04 0.05 0.06 0.06

Table 13: Change in inverse cumulative association matrix: 2000 and 1990 (in pp)

2000 - 1990 Capital
Labour Whole Top 50% Top 40% Top 20% Top 10% Top 5% Top 1% Top 0.5%

Whole 0.00 -0.08 -0.01 0.00 0.01 0.00 0.00 0.00
Top 50% 0.00 0.79 0.80 1.53 1.20 0.70 0.13 0.05
Top 40% 0.00 0.78 0.92 1.56 1.26 0.68 0.14 0.06
Top 20% 0.00 0.60 0.80 1.38 1.15 0.67 0.13 0.05
Top 10% 0.01 0.42 0.58 1.05 0.82 0.54 0.11 0.05
Top 5% -0.01 0.13 0.28 0.58 0.53 0.37 0.08 0.04
Top 1% 0.00 0.01 0.02 0.08 0.10 0.08 0.01 0.00
Top 0.5% 0.00 0.00 0.00 0.02 0.04 0.03 0.00 -0.01
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