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Recent headlines frequently refer to rising inequality and its implication on economic growth and
social welfare. Addressing the latter is difficult and requires more than simply looking at GDP, as
Kuznets long ago pointed out. In this paper we focus on the importance of the income measure under-
lying the inequality measure when examining the relationship between GDP growth and inequality.
We create a mapping using Census Bureau household survey data and Bureau of Labor Statistics
(BLS) consumer expenditure data to create distributional measures of the Bureau of Economic
Analysis (BEA) personal income. We show that for the period 2000-2012, inequality using personal
income is substantively lower than inequality measured using Census Bureau money income, and the
trends in both inequality and median income are different. This demonstrates the importance of using
a measure a national accounts based measure of income when examining the relationships between
inequality and growth.
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1. INTRODUCTION

Frequent headlines present rising per capita Gross Domestic Product (GDP)
and yet refer to people who have not shared equally in this growth. In 2014, the
New York Times stated: “Growth hasn’t translated into gains in middle class
income,” (Irwin, 2014) and included a figure that showed the growth in per capita
GDP outpacing the change in median household income between 1993 and 2013
(with per capita GDP growing over 40 percent and median household income
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increasing only 5 percent). This disconnect between aggregate growth and its dis-
tribution to individuals has been amplified during the past few years, fueled by
the Great Recession. The relationship between macroeconomic growth and
income inequality has been the focus of many recent studies (see OECD, 2011;
Boushey and Hersh, 2012; Boushey and Price, 2014; OECD, 2014). However,
almost 70 years ago, Kuznets (1934) in his original report on the national
accounts suggested that growth in GDP was not sufficient to evaluate social wel-
fare. This view is echoed in recent Economic Report of the President and is the
theme of the Report by the Commission on the Measurement of Economic Perform-
ance and Social Progress (Stiglitz, 2009).

There is considerable agreement about the increase in inequality in the US dur-
ing the past 30 years (see Congressional Budget Office (CBO), 2013; Johnson and
Smeeding, 2014); there is, however, considerable disagreement regarding the relation-
ship between inequality and growth. The most recent Economic Report of the Presi-
dent (Council of Economic Advisors, 2015) states that if inequality had not increased
from 1973 to 2013, then (under certain assumptions) ... income for the typical
household would have been 18 percent, or about $9,000, higher.” New OECD
analysis suggests that income inequality has a negative and statistically significant
impact on medium-term growth.” Even the business community is concerned about
rising inequality. A recent Standard and Poors report stated: “Our review of the
data, as well as a wealth of research on this matter, leads us to conclude that the cur-
rent level of income inequality in the U.S. is dampening GDP growth...” (see
Standard and Poors, 2014). However, a different OECD report (OECD, 2012) sug-
gested that “... no general consensus has emerged and the empirical evidence is
rather inconclusive.”

Figure 1 confirms the results from the New York Times story mentioned
above that aggregate growth (using per capita income) has increased much more
than median household income (from Census). This figure also highlights the
impact of using alternative income measures (as from CBO, 2013) and price
indexes. For example, the median household income increases 5.1 percent (using
the CPI-U-RS) between 1979 and 2012, while adjusting for inflation using the
PCE deflator yields a 16 percent increase. In addition, using the median before
tax income from CBO yields a 34.4 percent increase (between 1979 and 2011) (see
Fixler and Johnson, 2014).

This paper creates a short time series of data that can be used to determine the
relationship between growth and the size distribution of income using national
accounts data. As the national accounts provide the source data for discussions of
economic growth, the main issue with relating growth and inequality is obtaining
comparable measures of both; that is the focus of this paper. GDP is, after all, a
measure of production for some time period and the corresponding measure of the
income is the payments to the factors of production. Accordingly, we examine the
distribution and movement of household income, as measured by personal income.
With the distributional aspects of personal income, one can examine how various

2«Rising inequality by 3 Gini points, that is the average increase recorded in the OECD over the
past two decades, would drag down economic growth by 0.35 percentage point per year for 25 years: a
cumulated loss in GDP at the end of the period of 8.5 per cent.” (See OECD, 2014)
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Figure 1. Changes in growth and income using various measures (1979=1)* [Colour figure can be
viewed at wileyonlinelibrary.com|]

*Income metrics are not equivalized.

changes in policy may impact households at various points in the distribution. This
paper builds on Fixler and Johnson (2014) and McCully (2014) and uses the Cur-
rent Population Survey (CPS) and the Consumer Expenditure (CE) Survey to con-
struct distributional and inequality measures for the national account measure of
personal income from 2000-2012. More specifically, the contribution of this paper
derives from its combining the mappings and estimate in the aforementioned
papers to achieve a transformation of the Census money income concept to the
national accounts measure of personal income.

2. INCOME DISTRIBUTION AND MACROECONOMICS

Since the development of national accounts, the relationship between the dis-
tribution of income and economic growth has been an area of ongoing research.
Kuznets (1955, p. 27), in his famous paper on inequality and growth, stated: “The
distribution of national product among the various groups is a subject of acute
interest to many and is discussed at length in any half-articulate society.” In con-
junction with Kuznet’s article, in the 1950s the Office of Business Economics, the
predecessor to BEA, began producing measures of the size distribution of income
in the United States. These first estimates were released in 1953 and began with
estimates for 1947 (see Office of Business Economics, 1953). Similar to our
method, these estimates used the CPS to account for distribution, and allocated
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Figure 2. Shares of Personal Income by Quintile and top 5 percent, 1929-71* [Colour figure can
be viewed at wileyonlinelibrary.com]

*Income metrics are not equivalized.

the measure of personal income to quintiles. These estimates were regularly
released in the Survey of Current Business from 1950-1962 (Fitzwilliams, 1964),
and the last estimates were produced for 1971 (Radner and Hinrichs, 1974). Fig-
ure 2 shows the distribution of personal income by quintile and the top 5 percent
for the years produced (see also Goldsmith, 1955 and 1960).

As one can see, there was little change in inequality during this period with
the shares remaining fairly constant over the entire period. This period has been
labeled the “age of shared growth” (see CEA, 2015).

Most research examines the distribution of income using either money
income from the Census Bureau (DeNavas-Walt and Proctor, 2014) or after-tax
income (CBO, 2013). Recently, other researchers have also examined IRS data
(Piketty and Saez, 2003). However, none of these definitions of income match the
definition of personal income from the National Income and Product Accounts
(NIPA). The goal of this paper is to provide consistent distributional measures of
personal income that can be used to compare to the growth rates of GDP.

The interest in understanding the role of the income distribution in macro-
economics, specifically economic growth, has a long history. For example,
Ricardo focused on the functional distribution of income, that is, roughly speak-
ing, the distribution of income between labor and capital.® The distribution of
personal income, which is the focus of this paper, received later attention and now

3See Sandmo (2013) for a history of economic thought on the income distribution.
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is the subject of much discussion. Intuitively, there is a relationship between these
two perspectives of the income distribution. For example, the Solow growth
model with its focus on saving and capital accumulation determines both capital
and labor income, which then is distributed over the population.* Kuznets’ (1955)
seminal paper sparked numerous studies testing his hypothesized inverted U-
shaped relationship between growth and the income distribution that depended
on the state of the economy—whether it was developed or less-developed.’

A metric that is commonly used to study the relationship between economic
growth and inequality is GDP per capita. This measure, however, blurs the dis-
tinction between the functional/personal distributions of income because it
includes both the production of goods and services (the use of capital and labor)
and the income payments to the owners of capital and labor, the population. To
relate growth to a notion of inequality, one can think of a simple regression in
which the dependent variable is the growth in GDP per capita and the independ-
ent variable is some measure of income inequality; the Gini coefficient is com-
monly used. The central issue is the sign and magnitude of the coefficient on the
Gini variable. There is no consensus; some studies find a negative relationship
and some studies find a positive relationship. Much of the literature is devoted to
trying different forms of the regression equation just described. A good summary
of this literature and the robustness of the findings can be found in Dominicis
et al. (2008).

Another perspective on the relationship between economic growth and
income inequality expands the set of explanatory variables to include social and
political dimensions that may influence the relationship. More specifically, this
strand of analysis looks at variables such as investment in education and fertility
(see Cline, 1970 and Galor and Zeira, 1993). These studies also use GDP per cap-
ita along with measures of these non-economic dimensions.

As mentioned, currently the data used in the above described regression
equation are usually on a different accounting basis. GDP is computed using
national account methods; typically those described in the System on National
Accounts (SNA). The inequality measure, however, is typically based on an
income measure that comes from a different accounting scheme and data source.
Sometimes the income measure is based on Federal Income Tax data, say,
Adjusted Gross Income and sometimes it is based on the Census definition of
money income. For dimensional consistency when examining the relationship
between economic growth as measured by GDP and the income inequality mea-
sure, the latter should be based on the national account concept of personal
income. One goal of this paper is to provide a measure of inequality that is based
on personal income.

Dimensional consistency is important for two reasons. First, given that there
is no single all-purpose concept of income, the income measure needs to be tai-
lored to the issue being examined. As Fisher (1906) noted “A good definition

“Jones (2015) uses Solow growth model, along with the Pareto distribution to examine the source
of the income distribution in the top tail.

3See Gallo (2002) for a discussion of the empirical examining the testing the inverted U-shaped
inequality hypothesis.
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should always conform to two tests: it must be useful for scientific analysis and it
must harmonize with popular and instinctive usage.” This leads to the second rea-
son: if the issue being examined is the relationship between economic growth and
income inequality then it is necessary for the concept of income and the attending
measure of inequality to be on the same accounting basis as the measures of eco-
nomic growth. The latter is measured by changes in GDP and so the former must
be on the concept of income used in the computations of GDP. This is not a
pedantic concern. As shown in Fixler and Johnson (2014) there can be a substan-
tive difference in the measure of inequality. This difference can bear on economic
policy; see for example CEA (2015) and Boushey and Price (2014). More specifi-
cally the attention is directed to how the income distribution affects fiscal policy
multipliers. The underlying intuition is that the marginal propensity to consume
is higher for lower income categories than for higher income categories and so the
government expenditure multipliers should be higher for the lower income catego-
ries; the consequence being that redistribution from higher to lower increases eco-
nomic growth. On the other hand, some would argue that redistribution from
higher income to lower income via the tax code creates tax distortions that reduce
investment and thereby reduce the economic growth. See Hobijn and Nussbacher
(2015) for a recent examination of marginal and average propensities to consume
for different income quintiles.

We follow the methods presented in Fixler and Johnson (2014) and McCully
(2014) to allocate aggregate personal income to households. Cynamon and Faz-
zari (2015) and Jones (2015) use other methods. Jones (2015) uses the shares of
tax income from the high income data base to allocate aggregate GDP and then
determine a per capita measure for the top 0.1 percent and the bottom 99.9 per-
cent. Figure 1 in Jones (2015) shows that the mean for the top 0.1 percent
increases 6.86 percent annually since 1980, while the bottom 99.9 percent
increases only 1.83 percent.® Instead of using the tax shares of income, this paper
uses over 65 categories of income to allocate aggregate personal income.

3. MEASURING INCOME

As discussed in the NBER volume, Conference on Research on Income and
Wealth (1943), there are many choices that need to be made in determining the
appropriate components of income to include in a measure of income distribu-
tion. The most inclusive concept of income and consumption derives from the
suggestions of Haig and Simons. Haig (1921) stated that income was “the money
value of the net accretion to one’s economic power between two points of time”
and Simons (1938) defined personal income as “the algebraic sum of (1) the mar-
ket 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.”

The focus of this paper is to evaluate the level, trend, and distribution of per-
sonal income (as measured by BEA). The SNA defines household income as “...

®Recently Piketty er al. (2016) use a similar method to adjust the NIPA totals for national income
by the shares of income in the tax data.
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the maximum amount that a household or other unit can afford to spend on con-
sumption goods or services during the accounting period without having to
finance its expenditures by reducing its cash, by disposing of other financial or
non-financial assets or by increasing its liabilities.”

There are a multitude of income measures used by researchers and the gov-
ernment. Table 8.1 in Fixler and Johnson (2014) provides a comparison of income
definitions across a variety of agencies and income measures. One of the main dif-
ferences among the various definitions is the treatment of retirement income.
Most studies of income and its distribution include the money income concept,
but do not examine changes in assets, and only a few examine the impact of capi-
tal gains (e.g. CBO, 2012; Piketty and Saez, 2003). Since our purpose is to con-
struct a distribution for the NIPA definition of personal income, we do not
examine the impact of capital gains.

Before discussing our data sources and how the distribution of personal
income is created, we give the broad outline of our approach. We start with Cen-
sus money income because that is a household based concept and provides the
basis for the distribution. Though Census money income in many ways is a
more narrow definition of income, it does include variables that are not in per-
sonal income, such as retirement disbursements. Accordingly, to move from
Census money income to personal income, we must first subtract from money
income the components that are not in personal income and then, using the
residual, add the components that are in personal income but not in money
income. Unfortunately, the first step is difficult to implement because many of
the money income components are commingled; that is, they contain compo-
nents not in personal income as well as those in personal income. Thus, we con-
struct an approximation to the net money income computed in the first step by
adding up the components of personal income that are in money income. We
call this approximation pseudo money income. Table 1 shows how pseudo
money income is constructed from the components of personal income. For
example, wages and salaries is included in both pseudo money and personal
income (see line 3). However, employer contributions for workers’ compensation
are not included in pseudo money income, but are included in personal income
(see line 9).

4. DATA SOURCES AND METHODS

This paper constructs distributional estimates that are fully consistent with
the NIPA personal income concept, closely following the work of McCully
(2014), Furlong (2012), and the OECD Expert Group on measuring Disparities
in National Accounts (EGDNA).” Previous work by Fixler and Johnson (2014)
focused on creating a NIPA adjusted measure of Census money income, which
kept the definition of money income—and then added other NIPA-specific
income components such as health spending and imputed interest. However,

"This is an ongoing working group, currently in the experimental phase of developing distribu-
tional estimates fully consistent with the SNA.
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because the Census definition includes income components that are not included
in personal income, such as retirement disbursements, the Fixler-Johnson NIPA-
adjusted income measure is still conceptually different from personal income,
albeit closer than the commonly used money income concept. For example, perso-
nal income includes, but the NTPA-adjusted money income concept excludes the
following: rental income from owner-occupied housing, employer fringe benefits
(e.g. retirement contributions and health insurance premiums), and imputed
interest on insurance policy reserve funds.

To estimate the distribution, we use the Annual Social and Economic Sup-
plement of the Current Population Survey (CPS) integrated with the Consumer
Expenditure (CE) Survey. The CPS collects data on income, while the CE collects
data on both income and expenditures. CPS and the CE surveys are nationwide
household surveys designed to represent the U.S. civilian non-institutional popu-
lation. There are differences between the surveys in the unit of measure, and sig-
nificant differences between in frequency and design (see McCully, 2014 and
Fisher et al., 2014 for more information on the surveys). The sources used for the
NIPA estimates of personal income and outlays are many and diverse—sample
surveys conducted by Census, administrative data from Social Security Adminis-
tration and governmental benefits from other agencies.

To construct distributional estimates, personal income is first decomposed
into its underlying detail level, consisting of over 65 components ranging from
the more salient wages and salaries and social security disbursements to the less
obvious components such as imputed interest on life insurance and pension
reserve funds. Each of these components is then matched to corresponding
micro data to obtain distributional information. Both CPS and CE surveys are
necessary because neither one contains all the information required to define
personal income. For example, only the CE contains information on the rental
value of owner-occupied housing, mortgage interest, and homeowner’s insur-
ance, all of which is needed to construct the rental income of owner-occupied
housing.

Although both surveys are comprehensive, covering a wide range of
income and consumption variables, it is not always possible to find an exact
match in the micro data. In these instances, indicator variables are constructed
from the micro data which are used to distribute the NIPA aggregates across
each household accordingly. For example, neither survey contains a variable
for employer contributions to pension plans. However, the CPS includes a vari-
able indicating if the person participates in a pension plan or not. This variable
is used in combination with a person’s wage, which is assumed to be propor-
tional to the employer contribution. Therefore, a person with a higher wage
would receive a larger share of the NIPA aggregate than a person with a lower
wage, given that they participated in a pension plan. Similarly, the imputed
interest received from depository institutions is assumed to be proportional to
a household’s savings and checking account—two variables obtained from
the CE.

Because information is used from two surveys, personal income could not
directly be estimated for each household in each survey. To overcome this prob-
lem, a synthetic data set is constructed using a statistical matching procedure,
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which links housing units in the CPS to units in the CE through the use of 20
common variables in both surveys.® A CPS and CE household are assumed to be
statistically identical if a distance function between the two is minimized for all
possible housing combinations.

Another issue with using the survey data for the NIPA distribution is that
the underlying populations covered are different. The CPS and CE surveys
cover only the civilian non-institutional population, while personal income esti-
mates in the NIPAs cover the income (and expenditures) of those defined as
U.S. residents in the national accounts, which includes nonprofit institutions
serving households (NPISHs), the institutionalized population, federal civilian
and military personnel stationed abroad, and persons whose usual place of resi-
dence is the U.S. who are private employees working abroad for a period of less
than one year. Excluded from the NIPA definition of residents are foreign
nationals who work and reside in the U.S. for part of the year and foreign
nationals studying in the U.S. In addition, NIPA estimates include the income
of those who died during the preceding year, who are not captured in the CPS.
Excluding NPISHs income and accounting for transfers between households
and NPISHs gives a measure of household income, which will be used for the
integration of the micro and macro estimates.

In order to align the NIPA population with that of the household surveys,
we adjust the NIPA aggregates to align with the population covered in the house-
hold surveys. In most cases this means removing certain population groups from
the estimates, though in a couple of instances it means adding population
groups.’ (See Table 1 for the coverage ratios and McCully (2014) for more details
on their construction.)

The next step is to construct the totals of each income component defined by
the NIPA definition using the synthetic data and calculate scaling factors using
the actual NIPA totals. We then apply these factors to the underlying micro-data,
hence ratio adjusting each income component for each household using the com-
ponent specific scaling factors.

Specifically, consider household i, with income, y; = ; o;yji, where the scal-
ing factors, «;, depend on the source, j, of income (e.g., wages or dividends) and
are given by the ratio of aggregate personal income to aggregate income in the
surveys (either CPS or CE in the integrated data set). Here o; = Y;/Xj, where Yj is
the aggregate for source j in the personal income measure (in the NIPAs) and X;
is the aggregate for source j in the integrated data. This procedure increases each

8Statistical matching first began to be widely used in the early 1970s through the work of Budd
(1971), Okner (1972), Ruggles and Ruggles (1974), Barr and Turner (1981), Radner (1981), Rubin
(1986) and more recently by Kadane (2001), D’Orazio et al. (2001), Moriarity and Scheuren (2001 and
2003), and Denk and Hackl (2003).

°The following population groups are removed from the macro estimates—Institutionalized,
Decedents, U.S. residents not physically present in the U.S., U.S. government civilian and military per-
sonnel stationed abroad, private employees whose usual place of residence is the U.S. who are on for-
eign assignment for a period of less than one year, and domestic military living on post.Alternatively,
the following groups are added to the macro estimates—foreign nationals studying in the U.S.; foreign
temporary agricultural and nonagricultural workers living in the U.S.; foreign professionals temporar-
ily residing in the U.S.
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household’s income by source and the new scaled household data is then used to
obtain distribution measures.'”

To illustrate, consider only one source of income, such as wages. Then the
scaled income for household i is equal to [NIPA wages/CPS wages] x CPS wages
for household i. Additional sources of income would be similarly calculated and
added to the total. This procedure generates a NIPA-based scaled income series
for households in the CPS and thereby yields an NIPA based income distribution.

One limitation of the above approach is that we assume that the levels of
under-reporting (and the difference between survey reports and NIPA measures)
are the same for all households. Hence, every household receives the same scaling
factor for each source of income. However, it is likely that different households
have different levels of under-reporting. Research has shown that there is a large
underreporting at the top of the distribution (see Sabelhaus et al., 2015).

We follow this procedure for the years 2000 to 2012 and obtain annual esti-
mates for household money income (see DeNavas-Walt and Proctor, 2014) and all
the components, along with personal income measure and all of the additional com-
ponents. Table 1 describes the income sources included in the various income
definitions.

All estimates in the tables have been converted to 2006 dollars using the PCE
price index, and all measures of inequality (e.g. Gini coefficient) have also been
household size adjusted using an equivalence scale given by the square root of
family size.'' These methods are similar to those recommended by the new
OECD expert group on disparities in the national accounts (see Fesseau and Mat-
tonetti, 2013).

5. RESULTS

The different definitions of income are shown in Table 2 for the mean income
level in 2012. The top row shows the money income used by the Census Bureau.
Our measure of pseudo income is shown below, and the right column shows the
scaled values using the adjustments discussed above. Similar to Fixler and John-
son (2014), the scaled pseudo income is larger than money income. Not-scaled
pseudo income is less than money income due to the exclusion of retirement
income from the NIPA concept and the comingled factors mentioned above.
Using the NIPA totals to scale pseudo income increases it by 28 percent (which is
20 percent larger than money income). Personal income is much larger than
pseudo income due to the inclusions of financial factors (such as imputed interest
and imputed rent), health factors (such as the cost of Medicare and Medicaid),
other transfers (such as food stamps (SNAP) and Energy assistance), and the
exclusion of contributions (such as employer and employee FICA contributions).
As a result, personal income is 54 percent larger than money income (and scaling
increases it by 24 percent).

'%The simple ratio-adjustment mentioned above is for o= for all sources.
"Dividing the income by the square root of family size is often used in international compari-
sons.We have also compared these results to those using the OECD equivalence scale.
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TABLE 2
FrOM MONEY INCOME TO PERSONAL INCOME (2012 IN 20068)*

Estimated Adjusted to match
from CPS (not scaled) NIPA (scaled)

Money Income (Census) $63,593

Wages and Salaries $47,857 $50,091

Finance and Business (interest,

dividends,

farm/non farm, rent) $6,058 $17,003

Government transfers $5,924 $7,779

Retirement and Other $3,754 N/A
Less

Retirement and Other $3,754 N/A

Comingled factors $213 N/A
Equals

Pseudo Income $59,626 $76,137
Plus

Financial $13,765 $13,765

Health and Other Transfers $5,517 $8,304

Health $9,370 $12,274

Net Transfers (Payouts Less -$3,853 -$3,970

Contributions)

Equals

Personal Income $78,908 $98,206

*Income metrics are not equivalized.

Table 3 shows the various measures at different points in the distribution—
mean, median, 10, 90™ and 95 percentile for the 2000-2012 period. The first
two panels of this table show that our scaled pseudo income concept is greater
than Census money income. The figures indicate that our pseudo money income
is a reasonable approximation of Census money income. The personal income
amounts represent the scaled pseudo income adjusted further by the finance,
health and other transfer adjustment factors. Note that while Census money
income and pseudo income have declined across the board, personal income has
increased.

As expected, the incorporation of scaling increases the mean and median of
pseudo money income and thereby increases the difference between pseudo
income and Census money income. More specifically, the median Census money
income falls 6.2 percent over the period, and the median pseudo money income
falls 3.2 percent. In contrast, the median personal income increases 4.0 percent.
This pattern holds for the means as well. Using the mean and median we can
compute the Pierson measure of skewness for Census money income and personal
income. The measure for Census money income is about 0.7 for each year and for
personal income it is about 0.8. Thus both distributions are stable in terms of
skewness and skewed toward higher incomes.

Using these new measures, we can construct the distributions by quintile and
compare them to those shown in Figure 2. Figure 3 shows that the shares of income
by quintile are fairly stable over this short period. Showing the increase in inequal-
ity over the period, the top shares are slightly higher in 2012 than in 2000 and the
bottom shares are smaller in 2012. Over the period of the Great Recession, the
share of the top 5 percent falls, but then comes back up between 2011 and 2012.
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TABLE 3
MONEY, PSEUDO AND PERSONAL INCOME AT VARIOUS PERCENTILES 2000-2012 (2006$)*

Money Income (Census)

Year Average 10th Percentile Median 90th Percentile 95th Percentile
2000 $64,976 $12,044 $47.896 $127,671 $167,847
2001 $65,035 $11,886 $47,093 $128,008 $169,203
2002 $63,782 $11,671 $46,752 $126,447 $165,928
2003 $63,871 $11,358 $46,687 $128,360 $167,501
2004 $63.,818 $11,500 $46,568 $127,792 $165,993
2005 $64,996 $11,551 $47,232 $130,231 $170,441
2006 $66,531 $12,000 $48,020 $133,726 $174,020
2007 $65,968 $11,846 $48,778 $133,101 $172,668
2008 $64,761 $11,509 $47,334 $131,374 $170,401
2009 $64,371 $11,470 $47,175 $130,726 $170,512
2010 $62,903 $11,082 $45,887 $129,541 $168,656
2011 $63,362 $10,915 $45,478 $130,511 $169,410
2012 $63,593 $10,910 $44,931 $130,400 $170,690
Percent Change =2.1% —9.4% —6.2% 2.1% 1.7%
Pseudo Money Income
Year Average 10th Percentile Median 90th Percentile 95th Percentile
2000 $72,278 $11,962 $49,763 $144,897 $198,033
2001 $71,829 $11,747 $48.,296 $144,019 $201,715
2002 $70,520 $11,470 $47,569 $141,900 $196,643
2003 $71,058 $11,389 $47,695 $145,346 $200,678
2004 $72,388 $11,297 $48,208 $148,001 $205,177
2005 $73,894 $11,537 $49,311 $149,828 $210,671
2006 $77,231 $12,152 $51,000 $156,751 $220,327
2007 $78,863 $12,293 $52,434 $162,682 $227,986
2008 $78,425 $11,974 $51,241 $158,476 $223,676
2009 $73,913 $11,737 $48,969 $151,713 $210,981
2010 $73,562 $11,533 $48,706 $151,873 $210,378
2011 $74,319 $11,063 $47,366 $152,661 $211,464
2012 $76,137 $11,123 $48,168 $157,571 $221,779
Percent Change 5.3% —=7.0% —=3.2% 8.7% 12.0%
Personal Income
Year Average 10th Percentile Median 90th Percentile 95th Percentile
2000 $89,908 $20,477 $64,438 $174,769 $239,425
2001 $89,698 $21,042 $64,090 $173,583 $235,800
2002 $88,195 $20,922 $63,211 $169,981 $232,736
2003 $88,937 $20,578 $63,094 $175,367 $237,662
2004 $90,706 $20,283 $63,748 $179,573 $241,839
2005 $92,480 $20,982 $65,023 $180,954 $247,449
2006 $95,119 $21,775 $65,570 $185,814 $256,372
2007 $97,351 $22,242 $68,058 $193,286 $265,682
2008 $97,713 $22,177 $67,839 $190,550 $264,611
2009 $94,289 $22.,860 $66,916 $186,895 $252,581
2010 $95,165 $22,652 $67,611 $188,376 $256,217
2011 $96,718 $22,280 $67,145 $188,286 $258,200
2012 $98,206 $22,228 $67,028 $193,451 $267,297
Percent Change 9.2% 8.5% 4.0% 10.7% 11.6%

*Income metrics are not equivalized.
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Figure 3. Shares of quintiles (and top 5 percent) using Personal Income, 2000-12* [Colour figure
can be viewed at wileyonlinelibrary.com)]

*Income metrics are not equivalized.

70000 - - 350000
/'~
60000 _— 7 300000
LR
7 7
Top 5% (WTID) y;
« 50000 ~ - 250000
el

g y, 4 Top 5% (PI) g
i &
£ 40000 s d - 200000
: . p
- ]
5 o~ /\/ E
g 30000 7/ Bo_![.o.m._95%_.[&”__—____.____.-_.—_.__’_—-‘_._ 150000 g
/ - E
% - L = Bottom 95% (WTID) 5
g .—;" RS =

= 20000 === + 100000

10000 - 50000

0 e ————+ 0

1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 2012
Figure 4. Growth in Personal Income for top 5 percent and bottom 95 percent* [Colour figure

can be viewed at wileyonlinelibrary.com]
*Income metrics are not equivalized.

© 2017 International Association for Research in Income and Wealth

5452


http://wileyonlinelibrary.com
http://wileyonlinelibrary.com

Review of Income and Wealth, Series 63, Supplement 2, December 2017

Using these shares and the personal income measures, we can construct a
measure similar to Jones (2015). Figure 4 shows the mean for the top 5 percent
and bottom 95 percent using the shares presented in Figure 3, total personal
income and the population for each component. Following Jones (2015), this fig-
ure uses data from the World Top Income Database (WTID) along with our
measures.'” Similar to Jones (2015), this Figure shows that, between 1979 and
2012, using the WTID yields a much larger increase in income for the top 5 per-
cent than the bottom 95 percent (95 percent and 49 percent). As expected, the tax
data also shows much higher shares on income for the top 5 percent of the popu-
lation compared to the top 5 percent using our methods. This is mainly due to the
non-tax income components included in personal income. The WTID shows an
increase in the top 5 percent of 27 percent between 2000 and 2012, compared to
19 percent for personal income. The trends surrounding the recession, however,
are similar, with both falling between 2007 and 2009 and rising in 2011 and 2012.

Piketty et al. (2016) use tax data and follow a similar approach to ratio adjust
the various income components. They construct both pre-tax and post-tax
national income. Their measure of pre-tax national income does not include gov-
ernment transfers (such as health care) and includes retirement income on a dis-
tribution basis (instead of an accrual basis as in personal income). They find that
the top 10 percent and 5 percent shares (and the means) grow dramatically over
the past few decades, while the mean of the bottom 90 percent increases less than
1 percent annually 1979. And between 2000 and 2012 they find that the mean
national income for the bottom 90 percent does not increase (compared to our
increase 6.5 percent mainly due to the inclusion of government benefits).

Figure 5 shows the Gini coefficients from these adjusted measures. The Gini
coefficient is on the left axis for the different income measures and the right axis
is for GDP per capita. For this period, there are differences in the relationships
between GDP per capita and the different income Gini coefficients: GDP per cap-
ita is strongly positively correlated with personal income, weakly positively corre-
lated with pseudo income and weakly negatively correlated with Census money
income. These relationships may be different over multiple decades, but they are
consistent with the absence of a consensus about the relationship between GDP
per capita movements and income inequality.

Figure 6a depicts the incremental changes in the Gini coefficients as the con-
cept of income moves from pseudo to personal income. Pseudo income plus
financial income includes the interest and dividends earned on behalf of house-
holds (including pensions), while the actual interest and dividends is included in
pseudo income. Transfers includes the non-cash transfers to households from the
government (e.g. food stamps), and health transfers are basically the value of
Medicaid and Medicare (see Table 1 for components of each definition). Qualita-
tively the ordering of the adjustments does not impact the results, only the point
at which the impact on the trend is observed. Figure 6a also shows that the

2Figure 1 in Jones (2015) shows the trends in the mean GDP for the top 0.1 percent and the bot-
tom 99.9 percent, while our paper examines personal income for the top 5 percent and bottom 95 per-
cent so that it can be compared to the shares found using the microdata (as the sample size for the top
0.1 percent is too small).

© 2017 International Association for Research in Income and Wealth

S453



Review of Income and Wealth, Series 63, Supplement 2, December 2017

0.50 $50,000
=4==Pseudo Money

0.49 - ‘\ 549,000
W

= =Census Money (Published)

0.48 Personal Income /‘ \ 7 548,000

== GDP Per Capita

0.47 $47,000
A -1
0.46 546,000
’ 7’
0.45 -4 _ = EL N | $45,000
i, g A Tt
[
0.44 $44,000
0.43 _ — L 343,000
0.42 $42,000
0.41 $41,000
0.40 $40,000

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

Figure 5. Gini Coefficient and GDP per capita, 2000-12* [Colour figure can be viewed at
wileyonlinelibrary.com]

*Income metrics are equivalized based on the square root of family size.

addition of transfers and health related adjustments have the greatest impact on
the Gini coefficients. In fact, over the period, the pseudo income Gini increases
6.9 percent, while the Gini for personal income increases half as much at 3.2 per-
cent (with the main difference coming from transfers and health. (The Gini for
pseudo income + financial increases 7.2 percent.) In Figure 5, the Census money
income Gini increases 4.8 percent between 2000 and 2012.

Similar to Burkhauser et al. (2012) and Meyer and Sullivan (2012), including
the imputations for health care benefits yields an even greater increase in the
mean and median and a smaller increase in inequality. It is clear that the social
safety net, the combination of the transfers and health expenditures, substantially
reduce the changes in the Gini coefficient for the period. This result is qualita-
tively similar to the result in Fixler and Johnson (2014).

One can construct a measure of money income plus the imputed value of Medi-
care and Medicaid (see Hardy et al., 2015). This measure increases 0.5 percent
between 2006 and 2012, less than the similar pseudo income plus health. In fact, this
measure is fairly flat between 1990 and 2012, while the money income measure
increases. Hardy et al. (2015) also produce an extension of Fixler and Johnson
(2014) from 1979-2012 and find results similar to those shown here—using only
money income (or pseudo) the scaling slightly increases both the level and trends in
inequality.

Using these estimates of the Gini coefficient and the mean income, one can
construct a measure of social welfare (mean income times 1 minus Gini coefficient)
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as depicted in Figure 6b (see Fixler and Johnson, 2014). Jorgenson and Schreyer

(2015)

follow a similar procedure as that presented here to ratio adjust components

of personal consumption expenditures to obtain an index of equality (or inequality).
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*Income metrics are equivalized based on the square root of family size.
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*Income metrics are equivalized based on the square root of family size.

produce a social welfare measure. For personal income over the period of 2007—
2012, the rising average income has no effect on the Social Welfare Function
(SWF) because of the rise in the Gini coefficient. For Money Income, the
decrease in average income and an increase in its Gini lead to a decrease in
SWFE. The decrease in SW is mitigated by the modest rise in the Gini coeffi-
cient. For Pseudo Money, the increase in Gini coefficient decreases the SWF
because average Pseudo Income is relatively flat.

Our focus is to construct a distribution of income based on the national
accounts concept of personal income. We can also use this measure to evaluate the
distribution of income by various demographic groups. For example, Figure 7 shows
the median income by age group for three income measures. All three measures
show the common life-cycle pattern for income—income increasing in early years,
peaking in the middle years and falling in retirement age. Even though these income
concepts treat retirement contributions and distributions differently (and Medicare
benefits), personal income for the elderly has a similar relationship to the income of
other age groups as the relationship for money income.

6. CONCLUSIONS

Sixty years ago, Kuznets (1955) stated: “Today, there is increased concern
about the skewed income distribution, and the increase in skewness over time.”
He also argued that the distribution of income must be linked to the measure of
national income. Building on the earlier work of BEA that also occurred sixty
years ago, we construct a micro data set that can produce a consistent measure of
income that can be used to examine the income distribution. We find that these
measures yields different levels and trends in the median and inequality than
obtained using the usual money income measure. While these relationships may
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not hold for longer time periods, they are consistent with the absence of a consen-
sus about the relationship between GDP per capita movements and income
inequality. It is only using these measures of income that are consistent with the
NIPA income measures that one can accurately examine the relationships
between inequality and growth. The results in this paper may provide a frame-
work for developing measures of median personal income, GDI and their distri-
bution that could be produced on a regular basis (see also Fixler ez al., 2017).

Our work also contributes to the new OECD international project on meas-
uring distribution in the national accounts and the OECD initiative on inclusive
growth. In support of the OECD Expert Group on Distribution in the National
Accounts, the results of this paper will be expanded to examine the distribution
of disposable personal income and consumption expenditures, and include distri-
butions by demographic characteristics.'?

Future work includes the analysis of the matched household data with the
tax records to obtain a more complete measure of income underreporting (see
Fixler and Johnson, 2014). A more complete method of determining the aggre-
gate impacts of the joint distribution of income and consumption requires similar
decompositions of PCE and personal income that rely on the distribution of the
household survey data (for a similar approach see Jorgensen and Schreyer, 2015).
In addition, this project will be expanded to incorporate the Integrated Macro
Accounts and construct consistent distributions of income, consumption and
wealth.'* With these complete distributions, we will be able to produce estimates
of the average propensity to consume by quintiles of income and further examine
the macroeconomic relationships between growth and the distribution of income
and consumption. This information, along with the attending marginal propen-
sities to consume is relevant for the policy discussions that rely on the magnitude
of the expenditure multipliers for different income categories.
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