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The Economic Well-Being 
of Low-Income Working Families

Executive Summary

In this study, the authors examine the chang-
ing structure of income for low-income fami-
lies in the United States during the 1990s. In
particular, they focus on the role of low-wage
earnings, the Earned Income Tax Credit, and
payroll taxes. 

Increasing Income Mobility 
of Low-Income Families

One of the most striking findings of this study is
the high rate of upward mobility of low-income
families, particularly in the mid- and late-1990s.
The authors conclude that 30 percent of all low-
income families (i.e., those with incomes below

twice the official poverty line) in 1997 were no
longer in the low-income population one year
later. This compares with figures of 23, 26 and 27
percent for the periods 1991-1992, 1993-1994
and 1996-1997, respectively. The figure is even
more striking for families in poverty in 1997:
Of these, a full 47 percent had moved out of
poverty in 1998. Comparable figures for the
1991-1992, 1993-1994 and 1996-1997 periods
were 34, 42 and 46 percent, respectively.
Figures 1 and 2 show the upward trend of mobil-
ity out of the low-income and poverty populations
during the 1990s. It is clear based on these mobil-
ity indicators, as well as those indicating upward
movement within the low-income population,
that the income mobility of low-income families
increased significantly during that period.
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What Factors Affected
Poverty During the 1990s?

The authors conclude that earnings from min-
imum wage work and the EITC both signifi-
cantly reduced the number of working poor in
the 1990s regardless of the location of the
poverty line. However, the size of such impacts
was sensitive to the income concept and equiva-
lence scale used. Impacts were greater with the
use of cash incomes and Orshansky scales, and
smaller with the use of comprehensive income
and NAS equivalence scales.

They conclude that welfare reform together
with the long economic expansion may account
for the increasing importance of minimum wage
and other low-wage earnings during the 1990s.
However, they also conclude “for most low-
income families, earnings that do not come
from low-wage work continue to be a more
important source of income than earnings
from minimum wage work.”

Their analysis of the EITC reveals that
increases in tax credits between 1993 and 1994
substantially increased the well-being of low-
income families. For example, between 1990
and 1997, average adult equivalent EITC bene-
fits more than doubled for families below the
poverty line, and nearly quadrupled for those
below one-half of, the official poverty line.

However, their analysis of the combined effect
of the EITC and payroll taxes revealed that
families just above the official poverty line pay
(in 1997), on average, as much in payroll taxes
as they receive in EITC benefits.

The Effects of Welfare
Reform on Poverty

The authors also examine the experience of fam-
ilies who left welfare from 1997 to 1998. On
average, these families saw their earnings
increase by 67 percent. Among the lowest 40 per-
cent, the increases were even larger, by factors of
2 to 10. While earnings increased dramatically
for those families leaving welfare, earnings also
increased significantly for those families who
remained on the welfare rolls. This is likely due
to the strength of the U.S. economy. Those leav-
ing welfare also saw their overall income rise;
however, those who remained on welfare also
saw their incomes rise thanks to their increased
earnings while on welfare.

Measuring Poverty

At the foundation of the author’s research is
their treatment of the very important topic of
poverty measurement. Measuring poverty is
partly scientific and partly judgmental because
it must reflect not only families’ resources but
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also their needs. While it is possible to meas-
ure resource availability objectively, measur-
ing needs is far more subjective. 

Social Security economist Molly Orshansky
began to measure poverty in the 1960s. She
defined households as poor if their money
income before taxes fell below three times
the Department of Agriculture’s economy food
budget. The official government poverty meas-
urements follow the Orshansky approach of
defining a threshold in terms of Census pre-tax
money incomes and then inflating the thresholds
for changes in purchasing power based on the
Consumer Price Index (CPI).

Census money income was the only reli-
able measure of family-specific income
that was available on an annual basis dur-
ing the 1960s. While the money income-
based definitions of poverty were reasonable,
at least in the aggregate, for the 1960s, they
are much less so today. This is because of the
growth over time in housing subsidies, food
stamps and other in-kind transfers, earned
income tax credits and payroll taxes. 

In 1995, a panel from the National Academy
of Sciences (NAS) issued a report (Measuring
Poverty: A New Approach) which recommend-
ed new ways of measuring poverty. The report
recommended that family resources should be
defined as the value of money from all sources,
plus the value of near-money benefits (such as
food stamps and subsidized housing) minus
expenses that divert money from satisfying
basic needs (such as taxes and child care
expenses). It also recommended recalculating
the poverty thresholds to incorporate dollar
amounts for food, clothing, shelter and a small
additional amount to account for other com-
mon, everyday needs. 

To implement the NAS recommendations,
analysts at the Census Bureau and at the Bureau
of Labor Statistics worked together to derive
new ways of measuring need by family size and
geography, and devised other experimental
poverty measures. Their research appears in the

Census publication Experimental Poverty
Measures: 1990 to 1997. When the Census
Bureau recomputed poverty for 1997 using
the NAS recommendations, poverty rose
from 13.3 percent to 15.4 percent. Child
poverty rose by only 0.4 percent from 19.9 per-
cent to 20.3 percent; however, poverty among
the elderly rose from 10.5 to 17.4 percent.

The authors respond to the debate over
poverty measurement by focusing on three
central issues.  The first is to define and meas-
ure basic needs and set a needs threshold,
below which a family is considered “poor”
(e.g., an income of $17,463 a year). The sec-
ond is to apply an equivalence scale to adjust
the thresholds for differences in family size,
composition and circumstance (e.g., a family
with two adults and two children is “poor” at
$17,463, but a single adult is “poor” at $8,794
a year). The final issue is what resources or
“income” should be treated as available to the
family (e.g., Should government benefits and
taxes be considered?).

In this study, the authors measure
changes in family economic status at a num-
ber of needs thresholds using different
equivalence scales and different resource
definitions. For example, they define the
thresholds in intervals from 25 percent to 200
percent of the government’s official poverty
line. In defining the thresholds, they use
both the Orshanky and the NAS equiva-
lence scales. Finally, they use a variety of
resource definitions, including money
income, comprehensive income (including
most government benefits less taxes), and
earnings only. The comprehensive income
measure adds to money income the market
value of food stamps, subsidies for housing,
energy and school lunches, the implicit return
on home equity and earned income tax credits.
It then subtracts federal and state income
taxes, payroll taxes and property taxes.

Richard S. Toikka | Chief Economist
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I. Introduction

This research investigates the impact of labor
market policies on the economic well-being
of low-income families in the 1990s. Our
focus is on the changing role of earnings by
minimum wage workers, the Earned Income
Tax Credit and payroll taxes in influencing
the well-being of low-income Americans.
The distinguishing feature of the research is
the incorporation of insights from the pover-
ty and income distribution literature into the
analysis of the impact of the low-wage work,
Earned Income Tax Credits, net labor income
and payroll taxes on poverty and the well-
being of low-income families. 

Isabel Sawhill emphasized that measurement
issues are central to all debates concerning U.S.
poverty and accentuated the importance of reach-
ing consensus, saying “… unless we can agree on
a yardstick for measuring change, it will be
impossible to say what has happened” (Sawhill
1988, p. 1074). For the most part the literature on
the minimum wage and its impact on poverty has
assumed that such a consensus exists and is
embodied in the official poverty statistics.1

There are, of course, a number of measure-
ment issues and difficulties.2 We consider
three major problems in this paper. Any
research attempting to gauge the imp act of
labor market polices such as minimum
wages, payroll taxes and the EITC on the
“poor” must answer these three questions.
First, how do we draw the poverty line and
which income sources are included? Second,
given a poverty line for a representative fam-
ily (e.g., a single mother with two children),
how do we adjust this poverty line for differ-
ences in family composition?  Finally, how
do we measure poverty—a simple headcount
or a more complex measure that incorporates
differences in the intensity of poverty? 

The sensitivity of the analysis to differ-
ences in the location of the poverty line and
to differences in the intensity of poverty is

addressed by the “dominance method”
described below. We consider two definitions
of income, the measure used in the official
poverty statistics and comprehensive
income, which includes the official cash
income measure and adds the value of non-
cash transfers, in-kind income and deducts
direct taxes. For each income concept, we
consider two adjustments for family size and
composition (equivalence scales), the official
Orshansky method and a new procedure
recently proposed by the National Research
Council in its in-depth study of poverty
measurement, Measuring Poverty: A New
Approach (Citro and Michael, 1995). 

The data we analyze come from the Annual
Demographic File of the Current Population
Survey (March CPS). The March CPS is the
largest income survey in the United States
and has been used to make official estimates
for four decades. The income concept used in
this survey was adequate in the early 1960s,
but is seriously deficient today. At the urging
of Congress, the U.S. Census Bureau began
systematically collecting and reporting the
effects of noncash benefits for low-income
Americans in 1980 and incorporating them
into a free-standing supplement to the March
CPS public use files. At approximately the
same time, the Census Bureau also began
estimating and reporting direct income, payroll
and property taxes in a separate free-standing
supplement. Since 1990, the Census Bureau has
merged these estimates of noncash benefits,
taxes and after-tax money incomes. This
means that high quality data on family
income, earnings, EITC payments, payroll
taxes and income taxes are available in a sin-
gle source. Our principal interest is in low-
wage workers and low-income families, and
for this reason, we focus primary attention on
families with equivalent cash incomes of no
more than twice the official poverty threshold.
(The official poverty line was $8,350 for an
adult equivalent in 1997.) 

1Employment Policies Institute | www.EPIonline.org



One additional piece of information about
CPS microdata is important in understanding
the research strategy underpinning this study.
Each March CPS survey contains an overlap in
the sample such that across any two years
approximately one-half of the total households
appear in successive surveys. We take advan-
tage of this overlap to create a two-year
“panel” that allows us to examine the impact
of labor market policies on the same families
across time. For example, the overlap sample
permits us to focus on families leaving welfare
for work. It also allows us to examine the
changes in labor market outcomes before and
after changes in the minimum wage, the EITC
and welfare reform. 

The report is organized as follows: Section
II outlines the specific research questions that
are addressed. Section III describes the meth-
ods used in the analysis and discusses several
prominent issues in poverty measurement.
Section III also summarizes our approach to
resolving these issues. In particular, we pro-
vide an extensive description of the dominance
and decomposition methods used in the empir-
ical analysis. Section IV reports the empirical
results, which are organized as answers to the
questions appearing in Section II. The final
section provides some concluding remarks and
policy implications. Several appendices sup-
plement the information provided in the body
of the report. Appendix 1 summarizes details
of how our data samples are drawn. 

II.The Research Questions

The questions that guide the research are
grouped into four broad categories, each of
which contains a number of specific questions.
The first set of questions relate to low-wage
work and the contributions of earnings by low-
wage workers to the well-being of families at
or near the bottom of the income distribution.
Descriptive data on wages, hours, earnings and
contributions to the family are provided for

minimum wage, near-minimum wage and 
sub-minimum wage workers. The second set
of questions assesses the impact of earnings
from low-wage work, the EITC and payroll
taxes on family well-being using more rigor-
ous methods. In contrast to the descriptive
approach used to address the first set of ques-
tions, dominance methods are applied to gauge
the impact effects of labor market policies on
low-wage workers and their families. The third
set of questions considers the impact of the
EITC, payroll taxes and minimum wage earn-
ings on income inequality among the low-
income population. The final set of questions
focuses on the dynamic changes in incomes
and sources that are revealed by examining
two-year panels of March CPS data for the
same families.

II.1. The First Set of Research Questions 

To provide an overview of low-wage work and
its impact on low-income families we use
descriptive data derived from the CPS to
address the following specific questions: 

1.a. How many minimum wage workers
are there?

1.b. How many families at or near poverty 
include a (near-) minimum wage worker?

1.c. What fraction of income do minimum 
wage workers contribute to families at 
or near poverty? 

1.d. Are workers in low-income families 
earning higher average wages over 
time, and are they working more or 
fewer hours across time? 

1.e. Recognizing that the poor are not 
homogenous, which segments of the 
poor population are most directly affected
by minimum wages?

2 Employment Policies Institute | www.EPIonline.org



II.2 The Second Set of Research Questions 

To analytically assess the impact of low-wage
work on low-income families across time we
apply inference-based dominance procedures
to address the following specific questions: 

2.a. What is the impact of minimum wage 
workers’ earnings on poor family 
budgets? Is the impact increasing 
or decreasing over time? 

2.b. What impact do other low-wage 
earnings have on family budgets 
among the low-income population? 
Is the impact growing or declining 
over time?

2.c. What effect do state and federal 
income taxes have on the budgets of 
poor families? Is the income tax effect 
increasing or decreasing over time?

2.d. What impact does the EITC have on 
low-income family budgets? Is 
the effect of the EITC increasing or 
decreasing over time? 

2.e. What effect do payroll taxes have on 
family budgets? Is the effect of payroll 
taxes increasing or decreasing 
over time? 

2.f. What is the net (combined) impact of 
the EITC and payroll taxes? Is this net 
effect increasing or decreasing 
across time?

2.g. How sensitive are the answers to the 
above questions to changes in the 
definition of income and the choice 
of equivalence scale?

II.3 The Third Set of Research Questions 

To determine the effect of low-wage labor market
policies on inequality among low-income fami-
lies we address the following specific questions: 

3.a. Are the earnings of minimum wage 
employees reducing inequality among 
the poor? 

3.b. Is the net EITC reducing inequality 
among the poor?

3.c. How sensitive are the answers to the 
above questions to changes in the 
definition of income and the choice of 
equivalence scale? 

II.4 The Fourth Set of Research Questions 

To investigate the changes in income sources
and income dynamics (mobility) among low-
income families across time we address the
following specific questions:

4.a. How did the composition of income of 
anonymous families change after the 
1991 minimum wage increase? After 
the 1993 EITC policy changes? After 
the 1996 minimum wage increase?

4.b. How did the composition of income of 
the same low-income families change 
after the 1991 minimum wage 
increase? After the 1993 EITC policy 
changes? After the 1996 minimum 
wage increase? 

4.c. How did leaving welfare for work affect
the well-being of the same families? 
How do these changes compare to the 
same families that did not leave wel-
fare for work? How do these changes 
compare to the same families that left 
work for welfare?

4.d.How much income mobility is there 
among low-income American families
in the 1990s and is the degree of 
mobility rising, falling or stable 
across time?
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III. Poverty Measurement 
and Methodology

The accuracy of official United States
Government poverty statistics is a hotly debat-
ed public policy issue. The methodology on
which these figures are based is nearly forty
years old. Increasingly, researchers and policy-
makers are debating the appropriateness of the
official statistics. Much of this debate is cap-
tured in the 1995 report of the National
Research Council’s expert panel (Citro and
Michael, 1998).

In this report we consider three major pover-
ty measurement problems. These problems 
are discussed under three general headings:
Poverty Thresholds and Equivalence Scales,
Comprehensive Versus Census Money Income
and Dominance Methods of Poverty
Measurement. Additionally, we summarize our
recently developed marginal decomposition
methodology that is used to investigate
dynamic changes in the income and sources of
income for the same families over time.

III.1 Poverty Thresholds and Equivalence Scales

Deciding who is and who is not poor is critical.
Unfortunately, from the perspective of unani-
mous or even broad agreement, any answer to
this question inevitably involves arbitrary
choices. There are two related issues that make
it difficult to reach agreement concerning
whether a person is poor. The first involves
defining basic needs and establishing a mini-
mum standard of living below which a person
is poor. The second is the equivalence scale
problem of how to account for differences in
family size, composition and circumstance
(e.g., age of family members). When one reads
the early papers of Mollie Orshansky (1965a,
1965b) it is apparent that she was acutely
aware of the inherent arbitrariness of any
choice made concerning these issues.3

Nevertheless, she thought it essential to adopt

a framework on which there could be general,
if not unanimous, agreement. This was correct
in the 1960s and remains equally valid today. 

Orshansky and her colleagues solved the
related problems of basic needs and equiva-
lence scales by constructing what have come
to be referred to as Orshansky poverty thresh-
olds. Across time these thresholds are inflated
to adjust for changes in the purchasing power
of nominal incomes. The procedure is arbitrary
but any change in it is equally capricious.
Orshansky (1965a) also proposed a second set
of thresholds that were somewhat higher than
those eventually adopted in the official pover-
ty statistics. This can be interpreted as a first
effort to judge the sensitivity of headcount
measures to alternatives to the poverty thresh-
olds used in the official poverty statistics.
Today, researchers do this in a more formal
way by making estimates using several sets of
thresholds, some above and others below the
official poverty line. Measuring poverty at
alternative thresholds using alternative equiva-
lence scales permits one to gauge the sensitiv-
ity of conclusions about poverty that accompa-
ny the arbitrary choices concerning basic
needs and equivalence scales that are embod-
ied in the official poverty statistics. We adopt
this approach in evaluating the effects of min-
imum wage earnings, the EITC and payroll
taxes on poverty and economic well-being
among low-income families. 

III.2 Comprehensive Versus Census 
Money Income

Orshansky and her colleagues used Census
money incomes as the basis for determining
family resources available for meeting basic
needs and measuring poverty. The explanation
for this choice is simple: Census money
income was the only reliable measure of fami-
ly specific income that was available on an
annual basis in the 1960s. Had more compre-
hensive measures of income been available

4 Employment Policies Institute | www.EPIonline.org



they surely would have been used. Much has
been made of the deficiencies of Census
money income as the basis for measuring
poverty, but in the 1960s it was a fairly good
measure of family resources. When official
measures of poverty first emerged, the major
deficiencies of income as measured in the
Annual Demographic File of the Current
Population Survey were that it ignored income
and payroll taxes and the implicit income
flowing from the ownership of wealth in the
form of home ownership. This almost certain-
ly resulted in a bias that understated the num-
ber of poor young workers and their children
and overstated the number of elderly poor.
Overall and on balance, the poverty counts
were unquestionably accurate. Indeed, given
the measurement methodology, the Census

Bureau expends considerable resources to
insure the accuracy of the headcounts.
However, across time the growth of housing
subsidies, food stamps and other in-kind trans-
fers, the emergence of earned income tax cred-
its and the growth of payroll taxes have made
the Census money income metric less valid as
a measure of family resources. Only recently
has a more reliable, annual measure of com-
prehensive income become available. 

The differences between Census money
income and the comprehensive income con-
cept used in this paper are revealed by the fol-
lowing definitions. Census money income

(also referred to as cash income) has been con-
sistently defined for more than half a century as:

Making use of recently expanded informa-
tion in the March CPS files, a more compre-
hensive income can now be computed for
each family. The measure we use can be seen
in Formula 1.

Beginning with the March 1991 CPS (con-
taining 1990 income data) the relevant infor-
mation for constructing comprehensive
income is part of the public use CPS file.

III.3. Dominance Methods of 
Poverty Measurement

Researchers have recently recognized that sto-
chastic dominance analysis provides a powerful
method for constructing ordinal poverty rank-
ings and evaluating the well-being of low-
income families. The attractive feature of the
dominance approach is that it generates poverty

5Employment Policies Institute | www.EPIonline.org
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orderings that are robust with respect to the loca-
tion of the poverty line and the choice of pover-
ty measure (Foster and Shorrocks, 1988). In
contrast, alternative methods for making pover-
ty comparisons explicitly or implicitly involve
the selection of a specific poverty line and
poverty index, both of which are inherently arbi-
trary. For example, the official United States
poverty measurement methodology arbitrarily
yields a unique headcount of persons that are
said to be poor, without consideration of the
absolute or relative deprivation of the poor. The
headcount ratio (poor persons as a percent of the
population) is then taken as the aggregate meas-
ure of poverty.

To avoid these problems the dominance
method proceeds by ordinally ranking the dis-
tributions of interest using a series of steps or
stages that are referred to as first, second and
third order dominance. If ordinal rankings are
possible any two researchers or policymakers
will be in general agreement concerning which
of the observed distributions is best. An impor-
tant characteristic of the dominance method is
that additional distributions can be ranked by
making more restrictive assumptions about wel-
fare and economic well-being and proceeding to
higher orders of dominance. Thus, second-order
dominance adds marginally to the distributions
that can be ranked using first-order dominance.
Similarly, third-order dominance adds margin-
ally to the ranking power of second-order dom-
inance. Applied studies of income distributions
and poverty focus almost exclusively on first-
and second-order dominance, and we briefly 
discuss these methods in the context of low-
income families and poverty.4

First-Order Dominance

Consider the general class of Foster-Greer-
Thorbecke (Foster, Greer and Thorbecke
1984) poverty measures, Pα(z), defined by 

(1) Pα(z) = ∫0 [1-(x / z)]α f (x) dx,

where z denotes the poverty line, x is house-
hold income, and f(x) is the probability of
observing a household with income x, and α is
a parameter. When α = 0, expression (1)
reduces to the familiar headcount poverty
measure, P0(z) = H(z). When α = 1, expression (1)
becomes the poverty gap ratio, P1(z) = S(z),
which measures the intensity or depth of
poverty as the average income shortfall of poor
families relative to a fixed poverty line.

Each household income, x, is the realization
from a random variable X. Let F(x) = Pr(X ≤ x)
be a cumulative distribution function (CDF) for
this random variable. In similar fashion, define
another distribution function G(x) = Pr(X ≤ x).
The following correspondence has been demon-
strated by Foster and Shorrocks (1988).

THEOREM 1: HF(z) ≤ HG(z) for all z if and only
if F(x) ≥ G(x) for all x (with at
least one strict inequality). 

In the stochastic dominance literature, the
finding that F(x) ≤ G(x) for all x (with at least
one strict inequality) is known as “first-order
dominance” (FOD). Hence, Theorem 1 implies
that if F first-order dominates G, then head-
count poverty in F cannot exceed that of G,
regardless of the poverty line chosen.
Therefore, truncating the income distribution
at some maximum poverty line, zmax, and test-
ing for FOD on the truncated distribution pro-
vides a general headcount poverty ordering
over a wide range of alternative poverty lines.
Conversely, the theorem also implies that a
decline in headcount poverty at all poverty
lines is sufficient for FOD.

We illustrate the relationship FOD and head-
count poverty in Figure 1 using EITC transfers,
which is one of several policies that influence
the well-being of low-income American fami-
lies. The question we address in this paper is
“How does the EITC change the income distri-
bution among the low-income population, after
accounting for other earnings and transfers?”

6 Employment Policies Institute | www.EPIonline.org
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We address this question using the dominance
methods summarized below.

The data used to construct Figure 1 are
drawn from the 1998 Current Population
Survey (CPS) Microdata Files, and are
explained in detail below. We use the data
here merely to illustrate the dominance
approach. The sample is restricted to the low-
income population, which for purposes of
this paper is taken to be families with equiv-
alent Census money incomes at or below 200
percent of the official poverty line. Figure 1
depicts two distribution functions, the
before-EITC and after-EITC curves, which
show equivalent cash incomes for the low-
income population before and after EITC
transfers. The initial objective is to evaluate
the impact of EITC transfers on poverty at
alternative cutoffs for the poverty line.
Figure 1 identifies seven income cutoffs,
which are expressed as proportions of the
official poverty line, z. The proportions, k,
range from 0.50 to 2.00. On the abscissa is
given equivalent income based on official
cash definition of income and the Orshansky
adjustment for family size and composition
(normalized to a single person equals 1).5

To further interpret Figure 1, consider any
before-EITC income and its corresponding
poverty cutoff. For example, let before-EITC
income be chosen such that k = 0.50, which
means we are at one-half the official poverty
line. The addition of EITC transfers to cash
incomes raises the incomes of the recipients,
so we expect the after-EITC curve to lie
above the before-EITC curve. The deviations
between the before- and after-EITC poverty
incidence curves in Figure 1 can be given
two interpretations. First, the vertical devia-
tions of the after-EITC curve from the
before-EITC curve, represent the value of the
EITC at each poverty cutoff. Second, the ver-
tical deviations between the before- and
after-EITC curves measure how far the EITC
transfers move poor families up the poverty

scale. If the after-EITC curve lies every-
where above to the left of the before-EITC
(cash) curve as in Figure 1, then FOD pre-
vails and there is an unambiguous reduction
in headcount poverty, which illustrates
Foster and Shorrocks’ Theorem 1 (1998).

Figure 1 suggests that the impact of the
EITC in reducing headcount poverty can be
assessed by comparing the distribution of
EITC transfers (ordered by before-EITC
income) in the two years. If EITC transfers are
larger at each poverty line within this range,
then we can conclude that the EITC unam-
biguously has greater impacts in reducing
headcount poverty in one year than another.
We refer to this outcome as first-order margin-
al poverty dominance, which means we are
considering the differences between two vec-
tors of incomes that differ only in terms of
EITC transfers. Thus, we are evaluating the
effectiveness of the EITC in reducing poverty,
given the effects of all other income sources on
the income distribution, including taxes, cash
transfers and other in-kind transfers. Of
course, we may find that headcount poverty is
lower at some poverty lines in year 1, but high-
er at other poverty lines in year 1. In this case,
the outcome is ambiguous and FOD is unable
to rank the relative effectiveness of the EITC
in reducing poverty in the two years.

Figure 2 illustrates first-order marginal dom-
inance using the EITC transfers from 1990 and
1997. As the 1997 EITC payments are always
larger than the 1991 payments, we conclude
that 1997 dominates 1991 at the first order. As
noted above, first-order dominance in this case
means the 1997 EITC was more effective at
reducing headcount poverty regardless of the
poverty line chosen. Dominance is illustrated
graphically with the 1997 curve lying every-
where above the 1991 curve. Of course, it is
possible that the two curves cross, in which
case no unambiguous conclusion regarding the
relative impact of the EITC on headcount
poverty in the two years is possible. 
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Second-Order Dominance

If two distributions cannot be ranked by FOD, it
may be possible to order them by second-order
dominance (SOD). As Foster and Shorrocks
(1988) have shown, there is a correspondence
between the orderings obtained from SOD and
the poverty gap ratio S(z) = P1(z).

Let F1(x) = ∫0 F(t) dt, and G1(x) = ∫0 G(t) dt.
Then, the second Foster-Shorrocks theorem
can be written as:

THEOREM 2: SF(z) ≤ SG(z) for all z if and only
if F1(x) ≥ G1(x) for all x (with at
least one strict inequality).

Theorem 2 implies that if F second-order
dominates G, then the poverty gap in F can-
not exceed that of G, regardless of the pover-
ty line chosen. Thus, truncating the income
distribution at some maximum poverty line,
zmax, and testing for SOD on the truncated
distribution provides a general poverty gap
ordering over a wide range of alternative
poverty lines. Conversely, an unambiguous
decline in the poverty gap index is sufficient
for SOD. Finally, as Foster and Shorrocks
(1988) point out, FOD implies SOD.

Figure 3 illustrates the relationship between
EITC transfers and SOD. As noted above,
SOD integrates the CDF, and this is represent-
ed in Figure 3 by plotting cumulative equiva-
lent income on the vertical horizontal axis. As
in Figure 1, the horizontal axis provides alter-
native poverty lines. The vertical deviations
between the before-EITC and after-EITC
poverty curves in Figure 3 can be interpreted
as the cumulative value of EITC transfers.
Since the after-EITC curve in Figure 3 lies
everywhere above the before-EITC curve,
SOD prevails. By Theorem 2 of Foster and
Shorrocks (1998), this implies an unambigu-
ous reduction in the poverty gap index.

Figure 3 suggests that the way to compare
the relative effectiveness of the EITC in reduc-

ing the poverty gap index over time is to com-
pare the cumulative EITC transfers (ordered
by before-EITC income) in the two years. If
the cumulative EITC transfers are larger at
each poverty line within the preselected range
of poverty lines, then we can conclude that the
EITC was more effective in reducing the
poverty gap index in one year than another. We
refer to this outcome as second-order margin-
al poverty dominance, and note that SOD
implies dominance at all higher orders of dom-
inance. As with headcount poverty and FOD,
the poverty gap can be lower at some poverty
lines in one year, but higher at other poverty
lines in another year. In this case, the outcome
is ambiguous and SOD is unable to rank the
relative effectiveness of the EITC in reducing
poverty gaps in the two years. However, an
unambiguous ranking may be possible at a
higher order of dominance.

Figure 4 illustrates second-order marginal
dominance. As expected (given FOD in
Figure 2), cumulative EITC transfers in 1997
are larger at every poverty line, implying that
1997 second-order dominates 1991. Of
course, it is possible to have no ranking at the
first-order and dominance at the second-
order, but not the converse.

In summary, the dominance method avoids
three difficulties researchers encounter using
poverty indices. First, the dominance method
is easily adapted to making poverty compar-
isons at alternative poverty lines. Second, the
dominance method avoids the problem of
choosing among a multiplicity of competing
indexes. (See Bishop, Formby and Thistle,
1992 and Bishop and Formby, 1994 for
detailed discussions of the dominance
method.) Finally, by applying the related con-
cepts of first-order, second-order and Lorenz
dominance (Atkinson, 1970) researchers can
address virtually all aspects of poverty while
avoiding the troublesome possibility of inter-
actions between poverty axioms that are inher-
ent in the index number approach.

z z



III.4. Marginal Decompositions and Changes
in Income Sources of the Same Families

In this section we demonstrate that differences in
the overall quantile function and the associated
concentration function in the next period can be
additively decomposed to show the year-to-year
marginal impacts of income by source and by
population subgroups (See Bishop, Chow,
Formby and Zheng, 1997.) We are interested in
examining the impact of three policy changes, the
change in minimum wage earnings between 1990
and 1991, the expansion of the EITC between
1993 and 1994 and the 1996 welfare reforms. 

We begin by formally defining quantile func-
tions and associated income concentration func-
tions and showing that differences between them
measure marginal changes in the income distri-
bution. We then present the marginal decompo-
sitions. Let x ∈ [a,b] and y ∈ [a,b] be continuous
income variables, where x and y are jointly dis-
tributed with a probability density denoted by
f(x,y). For illustrative convenience, x is income
in 1993 and y is income in 1994 (before and after
the changes in the EITC). We also divide the
income range [a,b] into M+1 intervals:
[a,τ1],[τ1,τ2], ..., [τm,b]. If the population distri-
butions of x and y are continuous, then the
ordered quantile function of x and the income
concentration function of y over income interval
[τi,τj] are defined as:
(1) θ(τi,τj) = E[xI(τi ≤ x < τj)]/Q(τi,τj), and 

(2) ϑ(τi,τj) = E[yI(τi ≤ x < τj)]/Q(τi,τj), where 
τi < τj, i, j = 0,1,...,M+1 and τ0 = a, 
τm+1 = b, E is the expectation operator and

(3) I(τi ≤ x < τj)

is an indicator variable. Q(τi,τj) = E[I(τi ≤ x < τj)]
is the proportion of people whose 1993 incomes
are between τi and τj.

The difference between ϑ(τi,τj) and θ(τi,τj)
reflects the mean income change of families
whose incomes in 1993 lie within [τi,τj] and

we refer to this difference as the marginal
impact effect and denote it by τi and τj, i.e.,

(4) R(τi,τj) = ϑ(τi,τj) - θ(τi,τj).

Obviously, R(a,b) measures the mean
income change of the whole population and
R(a,τi) is the change in the conditional mean
income of those families whose 1993 income
falls below τi. This concept is illustrated in the
previous section’s Figure 1.

Marginal changes in the income distribu-
tions and marginal decompositions across
time can now be identified. The array of
R(a,τ1), R(τ1,τ2), ..., R(τm,b) and R(a,b) given
by (4) is referred to as the marginal change
in the entire distribution. When weighted by
family share of each income interval,θ(τi,τj),
marginal changes R(τi,τi+1) to the mean
income change of the entire population
R(a,b). The total change given by (4) can be
further decomposed by income source and
population subgroups. 

To marginally decompose changes in the
income distribution by source we assume that
total income x and y are drawn from K sources
such as wages and salaries, property income
and capital gains and we denote these sources
as x(1), x(2), ..., x(K) and y(1), y(2), ..., y(K). The con-
centration functions of income sources x(k) and
y(k) for k = 1, 2, ..., K are given by

(5) θ(k)(τi,τj) = E[x(k)I(τi ≤ x < τj)]/Q(τi,τj)

and 

(6) ϑ(k)(τi,τj) = E[y(k)I(τi ≤ x < τj)]/Q(τi,τj)

The difference between the kth source income
in 1993 and post-1994 is referred to as the
source marginal impact effect, and is given by:

(7) R(k)(τi,τj) = ϑ(k)(τi,τj) - θ(k)(τi,τj).

The overall marginal effect is the sum of the
source marginal effects, i.e.,

(8) R(τi,τj) =    R(k)(τi,τj). 
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0 otherwise{

Σ
K

k=1



10 Employment Policies Institute | www.EPIonline.org

We now turn to the marginal decomposition
for population subgroups. Without loss of gen-
erality, let the income recipients of the society,
denoted as θ, be classified into G mutually
exclusive and exhaustive subgroups Φg,
g=1,2,...,G. The subgroup quantile and sub-
group income concentration functions are
given by:

(9) θg(τi,τj) = E[xI(τi ≤ x < τj) ⋅ I(x ∈ Φg)]/Qg(τi,τj)

and

(10) ϑg(τi,τj) = E[yI(τi ≤ x < τj) ⋅ I(x ∈ Φg)]/Qg(τi,τj)
g = 1,2,...G, where 

(11) Qg(τi,τj) = E[I(τi ≤ x < τj) ⋅ I(x ∈ Φg)],

is the population share of those families in the
gth subgroup and whose 1993 incomes are
between τi and τj. The gth subgroup’s average
gain or loss, which is referred to as the sub-
group marginal impact effect, is similarly
defined as

(12) Rg(τi,τj) = ϑg (τi,τj) - θg(τi,τj).

The overall marginal effect is the weighted
average of the subgroup marginal effects, i.e.,

(13) R(τi,τj) =     pg (τi,τj) Rg(τi,τj)

where pg (τi,τj) = Qg (τi,τj)/Q(τi,τj) is the share of
the gth group people in income class (τi,τj). 

Equation (13) reveals that the overall mar-
ginal change is decomposable and the margin-
al contribution of each subgroup is recorded by
the subgroup’s population share. This property
along with equation (8) allows us to decom-
pose the overall change in the income distribu-
tion and to identify the subgroups and income
sources that changed over time. 

IV. Empircal Findings

We present the empirical findings in four parts
corresponding to the research questions out-
lined in Section II. There are four broad cate-
gories or sets of questions, and the methods
used to analyze the data and report the results
differ depending upon which set of questions
is being addressed. For example, we first pro-
vide an overview of the impact of low-wage
work on family budgets and use descriptive
methods to report the results. This is followed
by dominance analysis using the methods
described above to examine the effects of earn-
ings from low-wage work, income taxes, the
EITC and payroll taxes on poverty during the
1990s. We place special emphasis on the sen-
sitivity of the results to key assumptions and
choices made in measuring poverty. Next, we
examine the impact of low-wage work, income
taxes, the EITC and payroll taxes on inequali-
ty among the poor using methods that are
applied in assessing the effects of taxes on
income inequality. Finally, we report results on
changes for both anonymous families and
families that have been tracked over two-year
intervals. This aspect of the research makes
use of quantile functions, income concentra-
tion curves and the associated decompositions
described in Section III.4 above. 

The analysis of the same families from one
year to the next reveals significant churning in
the bottom tail of the income distribution,
leading us to investigate and report on income
mobility of American families in the 1990s.
The method used to measure and evaluate
income mobility involves constructing and
describing mobility (transition) matrices,
which track the dynamic income changes and
movements of American families over two-
year periods in the 1990s.

We point out that since the methods used in
addressing the four sets of research questions
differ, the tables reporting the results are
organized and interpreted somewhat differ-
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ently. For convenience and ease of reference,
all tables relating to the first set of questions
are numbered 1.1, 1.2, 1.3, …, 1.6 and those
relating to the second set of questions are
denoted 2.1, 2.2, 2.3, etc. Tables relating to
the third and fourth sets of questions are
numbered similarly.

IV.1. The First Set of Research Questions 

To provide an overview of low-wage work and
its impact on low-income families we divide
workers into four groups, minimum wage work-
ers, near-minimum wage workers, sub-mini-
mum wage workers and other workers. In this
study minimum wage workers include all per-
sons above the age of 16 with positive earnings
and an hourly wage reported and calculated to
be between 90 and 110 percent of the federal
minimum wage. Near-minimum wage workers
include those above the age of 16 with hourly
wages reported and calculated to be between
110 and 125 percent of the federal minimum
wage. Sub-minimum wage workers include
those above the age of 16 with hourly wages
reported and calculated to be below 90 percent
of the federal minimum wage.6 Workers with
hourly wages reported and calculated to be
above 125 percent of the federal minimum
wage are referred to as other workers.7

We also vary the poverty line and focus on
four alternative counts of poor families. First,
we let the poverty line be equal to the low-
income cutoff (twice the official poverty line).
Next, we set the poverty line at 75 percent of
the low-income cutoff. We also consider the
official definition of poverty, which corre-
sponds to 50 percent of the low-income cutoff.
Finally, we use a poverty line equal to 25 per-
cent of the low-income cutoff, which is equiv-
alent to 50 percent of the official poverty line.  

Tables 1.1 and 1.2 show the number and
characteristics of low-wage workers in 1999.
The CPS data show that there were more than
21 million low-wage workers in 1999. Low-

wage workers make up almost 16 percent of
the workforce and CPS data disclose that
among these, 32 percent are minimum wage
workers, 33 percent are near-minimum wage
workers and the remainder (35 percent) are 
sub-minimum wage workers. Selected charac-
teristics of low-wage workers in 1998 are
shown in Table 1.2.  For the most part, Tables
1.1 and 1.2 yield insights into low-wage work-
ers that are consistent with prior expectations.
For example, among subgroups of workers,
Table 1.2 reveals that 54 percent of all
teenagers, 20 percent of females, 25 percent of
Hispanics and 38 percent of those with less
than a high school education are low-wage
workers. However, there are two surprises.
First, as a proportion of the subgroup popula-
tion, the difference between white and non-
white workers is less than we expected. Table
1.2 shows that among all white workers 15
percent are low-wage, while 19 percent of
non-white workers are in this category.
Second, the number and proportion of 
sub-minimum wage workers is larger than our
prior expectations.8

Table 1.3 shows the number and proportion
of low-income families that include at least
one low-wage worker. At the official poverty
line (50 percent of the low-income cutoff) 8.5
percent of all families have at least one mini-
mum wage worker. Stated differently, more
than 90 percent of poor families below the
official poverty line do not have a minimum
wage worker in the family. Table 1.3 (column
2) reveals that irrespective of where one draws
the poverty line, 91 to 93 percent of poor fam-
ilies do not contain a minimum wage worker.
For all low-wage workers (column 4), the
comparable range is 74 to 78 percent. The
implications of this are clear—for most, but
not all poor families, there is little relationship
between poverty and low-wage work.  

The absence of a strong and systematic rela-
tionship between poverty and low-wage work
suggests that the earnings of low-wage workers
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are not likely to be an important source of
income for poor families. Table 1.4 reveals
that, depending upon the poverty line and
income concept used, the earnings of mini-
mum wage workers contribute between 4.7
and 8.2 percent of family income. For all low-
wage workers the earnings contribution is
between 14.5 and 28.1 percent. For compre-
hensive income (Table 1.4.b), which we
believe to be the superior indicator of well-
being, the earnings contribution falls between
4.4 and 6.1 percent for minimum wage work-
ers and 13.4 and 19.0 for all low-wage work-
ers. The results in Table 1.4 should not be mis-
interpreted. Low-wage work is not currently
an important income source for the poor, but
clearly more jobs for the able-bodied poor can
contribute to the well-being of poor families. 

Table 1.5 addresses questions relating to
changes in average wages, hours and earnings of
low-wage workers in low-income families across
time. Table 1.5.a shows real wage rates for four
years expressed in 1997 dollars. Columns 1, 2 and
3 of Table 1.5.a show that from 1991 to 1996 real
hourly wages of sub-minimum, minimum and
near-minimum wage workers all declined in real
terms. The minimum wage changes in 1996
resulted in increases in real wages for minimum,
sub-minimum and near-minimum wage workers
alike. It is of interest to point out that the changes
in the minimum wage in October 1996 appear to
have had significant impact upon the wages of
both sub- and near-minimum wage workers. The
real wages of near-minimum wage workers rose
by almost the exact same percentage as minimum
wage workers, while the average wage rate of
sub-minimum wage workers rose by a slightly
smaller percentage. Thus, Table 1.5.a suggests
that when the minimum wage law is changed, as
it was between 1996 and 1998, there are both rip-
ple down and ripple up effects in the labor market. 

Another interesting result in Table 1.5.a is
revealed by comparing the real wages in 1991
and 1996 in columns 1, 2 and 3 to those for all
low-wage workers in column 4. While real

wages declined within the sub-minimum, mini-
mum and near-minimum wage groups (columns
1, 2 and 3), they rose, remained unchanged or
declined only slightly when all of these groups
are combined in column 4. The explanation of
this seeming anomaly is that more low-wage
workers were in the minimum and near-mini-
mum wage groups in 1996 than in 1991. Thus,
the distribution of low-wage workers changed
across time.

Table 1.5.b shows average weekly hours
(hours worked last week) for low-wage work-
ers across time. Within the three categories of
low-wage workers, descriptive data suggest
that there has been little systematic change in
usual hours worked last week as reported in
the March CPS during the 1990s. However,
two things in Table 1.5.b do stand out. First, on
average, sub-minimum wage workers work
slightly more hours than do minimum and 
near-minimum wage workers. This is typically
the case both across time and at alternative
poverty lines. Second, when the poverty line is
drawn at 25 percent of the low-income cutoff
(equivalently, 50 percent of the official pover-
ty line), low-wage workers work fewer hours
than the low-wage workers identified when the
poverty line is set at higher points in the 
family income distribution. Thus, among the
poorest families at the absolute bottom of the
distribution, the small numbers of persons who
work tend to work fewer hours than low-wage
workers in other low-income families.

The real earnings of low-wage workers for
1990, 1995, 1997 and 1998 are shown in Table
1.5.c. We point out that annual CPS earnings
data are for the calendar years preceding the
March CPS and are, therefore, neither the
product of the wage and hour data in Tables
1.5.a and 1.5.b nor are they necessarily consis-
tent with conjectures one might make from
these wage and hour data. In particular, weeks
worked the preceding year significantly 
influence annual earnings. Further, usual
weekly hours worked last year may diverge
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from hours worked in the week preceding the
March CPS survey. For example, Table 1.5.a
indicates that the real wage of minimum wage
workers declined between 1991 and 1996,
Table 1.5.b suggests that their usual hours
worked changed little,9 and Table 1.5.c indi-
cates that their real earnings increased between
1990 and 1995. A possible explanation for this
seeming contradiction is that average hours
worked per year must have increased across
time. Analysis of weeks worked and hours
usually worked per week last year suggest an
explanation of the seeming contradiction. On
average, workers increased the number of
hours worked per year across time. Increases
in annual hours worked were especially large
for female workers at the bottom and top of the
earnings distribution.

We now consider the question of which seg-
ments of the poor population are most directly
affected by minimum wages. As discussed
above, there appear to be both ripple up and
ripple down effects of changes in the minimum
wage law. For this reason we continue to focus
on all low-wage workers and provide descrip-
tive results for minimum, sub-minimum and
near-minimum wage workers for 1990, 1995,
1997 and 1998. Table 1.6 provides summary
information. Table 1.6.a shows contributions
of low-wage earnings to family income across
time when the poverty line is drawn at 100 per-
cent, 75 percent, 50 percent and 25 percent of
the low-income cutoff. For ease of interpreta-
tion, this Table repeats the information in
Table 1.4 for 1998 and adds comparable infor-
mation for 1997, 1995 and 1990.10 As noted
above, the earnings contributions of low-wage
workers to the family incomes of the poor
were small in 1998. Table 1.6.a shows that the
contributions were even smaller in 1990 and
1995. A notable change occurred between
1995 and 1997. However, there is little appar-
ent difference between 1990 and 1995, and
1997 and 1998. The change between 1995 and
1997 is clear when viewed from the perspec-

tive of either cash income (Table 1.6.a) or
comprehensive income (Table 1.6.b). 

Table 1.7 breaks out the contributions of
low-wage earnings to the incomes of poor
white, non-white, female headed and Hispanic
families. The very sharp increase in the impor-
tance of low-wage worker’s earnings between
1995 and 1997 holds for all family types.
Thus, it appears that welfare reform and the
continuing expansion of the American econo-
my played an important role in making low-
wage work more important to the well-being
of poor families of all types in the late 1990s.
A final point relating to Table 1.7 warrants
emphasis—low-wage earnings are a much
more important source of income for Hispanic
families than other types of poor families. This
is the case whether one looks at the cash
incomes in Table 1.7.a or the comprehensive
incomes in Table 1.7.b. 

IV.2. The Second Set of Research Questions 

To evaluate and test explicit hypotheses con-
cerning the impact of low-wage work and
labor market policies on the well-being of the
poor we go beyond descriptive data and apply
inference-based dominance techniques. The
objective is to quantify the effects of total fami-
ly earnings, earnings of minimum wage workers
and earnings of other low-wage workers on poor
families' budgets in the 1990s and determine
whether they have been effective in enhancing
well-being among the poor. We first report on
the impact of earnings, the Earned Income Tax
Credit, payroll taxes and income taxes on the
poor using the official (cash) income concept.
To adjust for family size and composition we
use Orshansky equivalence scales. The method
used in this Section is first-order marginal
dominance as described above. 

Table 2.1 shows the impact of family earn-
ings on the economic well-being of the poor.
In this table we divide low-income families
into seven income classes where the classes
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are identified by using fractions of the official
poverty line. In 1997 the official poverty line
for a nonelderly single person was $8,350.
Adjustments for the age of the head, the num-
ber of persons in the family and the number of
children under 18 are made according to the
official Orshansky equivalence scales.
Appendix 2 provides the Orshansky equivalent
incomes normalized to a single adult that were
used to estimate adult equivalent incomes,
earnings, taxes and transfers. The income con-
cept used is the official cash income definition.
All incomes are reported in adult equivalent
1997 dollars using the Consumer Price Index
(CPI) to adjust nominal incomes.  

Column 1 of Table 2.1 identifies the income
classes. For example, the 1st class has the low-
est income and is denoted as "Below 50%,"
referring to the official poverty line. This class
contains all families with adult equivalent
incomes less than $4,175 in 1997 dollars,
which is one half of the official poverty line.
Likewise, the 3rd class, with incomes between 
75% and 100% of the poverty line, contains
families with adult equivalent incomes greater
than $6,263 and less than $8,350. Families
with negative or zero incomes are omitted and
the data are weighted to reflect family size but
are not weighted by CPS population weights.

Columns 2, 3 and 4 of Table 2.1 show mean
family earnings and their standard errors by
poverty income class. For example, column 2
shows that families in the 1st class, with
incomes below 50 percent of the official
poverty line, had total earnings of $855 per
adult equivalent person, while those in the 2nd
class received $2,244 per adult equivalent. As
expected, adult equivalent family earnings
generally increase as we go down a column. 

In order to gauge the impact of family
earnings on changes in headcount poverty we
apply first order marginal (FOD) dominance
to earnings over time. This requires compar-
ing equivalent earnings at each poverty class
across two years. Comparing 1995 earnings

to 1990 earnings we find that in all cases
except the 7th (top) class, which did not
change (i.e., no statistically significant dif-
ference), earnings increased. Therefore we
can conclude that in 1995 total family earn-
ings played a larger role in reducing head-
count poverty than 1990 family earnings. 

Comparing columns 3 and 4 of Table 2.1
allows us to test for marginal FOD in earnings
between 1995 and 1997. Again we find that the
later year, 1997, dominates the earlier year,
1995. However, we note that there was no sig-
nificant increase in family earnings for the 1st
class, and classes 5, 6 and 7, which are all
above 125 percent of the poverty line.  

Columns 5, 6 and 7 of Table 2.1 consider
only those earnings that are contributed by "all
low-wage workers" as defined in Section IV.1
above. Columns 8, 9 and 10 further narrow the
definition of earnings to only those workers
classified in Section IV.1. as "minimum wage
workers." Unlike total family earnings given in
columns 2, 3 and 4 of Table 2.1, we do not
expect low-wage or minimum wage earnings
to necessarily be monotonically increasing in
family income. We observe that below the
poverty line, low-wage earners in income
classes 1, 2 and 3 contribute roughly half of all
equivalent adult earnings, while above the
poverty line the contribution to total earnings
is one third or less. 

Comparing columns 5 and 6 of Table 2.1 we
observe modest increases in the contributions
of low-wage workers below the poverty line
between 1990 and 1995. For example, families
in the 3rd class with incomes between 75 and
100 percent of the poverty line have adult
equivalent earnings of $1,280 in 1990 and
$1,451 in 1995. In contrast, families in the 4th
and higher classes experienced declines in the
contribution of low-wage earnings, the 4th
class specifically fell from $1,678 in 1990 to
$1,352 in 1995. We point out that during this
same time period total family earnings for this
group was rising, suggesting that the average

14 Employment Policies Institute | www.EPIonline.org



individual worker in this income group
enjoyed an increased level of earnings between
1990 and 1995.

Comparing columns 6 and 7 of Table 2.1
reveals the effects of the changing impact of
low-wage work on family budgets between
1995 and 1997. This time period corresponds
to changes in welfare payments resulting from
the Welfare Reform Act of 1996. In contrast to
the modest gains for families below the pover-
ty line between 1990 and 1995, we find much
larger gains in the bottom three income classes
between 1995 and 1997. Similarly, while the
contribution of low-wage workers above the
poverty line actually fell between 1990 and
1995, we find increases in low-wage earnings
for all income classes above the poverty line
between 1995 and 1997. 

The contribution of minimum wage earnings
to the income of poor families is shown in
columns 8, 9 and 10 of Table 2.1. The first
thing to notice is that the adult equivalent con-
tribution of minimum wage workers to family
earnings is quite modest. For example, for
families in income class 3 who are just below
the poverty line the fractions of adult equiva-
lent incomes contributed by minimum wage
workers in 1990, 1995 and 1997 are 14 per-
cent, 12 percent and 17 percent, respectively.
Furthermore, the 1997 minimum wage earn-
ings in this income class are $722, which is
less than forty percent of the total low-wage
contribution to earnings. Family members who
are not low-wage workers contribute more
than half of the adult equivalent earnings in
families just below the poverty line.  

The trend in minimum wage earnings over
time closely tracks the earnings of all low-wage
workers. Between 1990 and 1995 families
below the poverty line experienced no change
in minimum wage earnings, while families
above the poverty line actually experienced a
decline in minimum wage earnings. From 1995
to 1997, adult equivalent minimum wage earn-
ings increased for families in all income class-

es, but as a share of adult equivalent family
income the contribution remains small. 

We now address questions relating to the
effects of the EITC and payroll taxes on the
incomes of poor families. As noted in Section
II.2, we also consider the separate and combined
effects of the EITC and payroll taxes and dis-
cuss the changing impacts across time. As in
Table 2.1, Table 2.2 uses the same seven income
classes determined as fractions of the official
poverty line. Columns 2, 3 and 4 of Table 2.2
provide the adult equivalent values of EITC
transfers for 1990, 1995 and 1997. In each of the
three years the EITC transfers rise as family
income increases up to the official poverty line
and then begins to decline. In general, EITC
benefits are concentrated in income classes 2, 3
and 4. Thus, families between 50 and 125 per-
cent of the official poverty line receive the bulk
of the benefits. We note a substantial increase in
the EITC benefits between 1990 and 1995. After
1995, most of the growth in EITC benefits is
concentrated on families below the poverty line.

There are several ways to gauge the impor-
tance of the EITC. First, we compare EITC
benefits to the income midpoint of each pover-
ty class. For example, families in income class
2 receive an EITC of $704 in 1997, which is 13
percent of the midpoint family income,
$5,219. For families in income class 4, who
are just above the official the poverty line, the
1997 average adult equivalent EITC payment
of $630 is seven percent of midpoint family
income. Alternatively, we can compare EITC
payments to the family earnings in Table 2.1.
For example, the average EITC of $704 for
families in income class 2 in 1997 is 25 per-
cent of total family earnings, which were
$2,801. Similarly, for families in income class
4 the 1997 EITC payment of $630 is ten per-
cent of family earnings.  

Columns 5, 6 and 7 of Table 2.2 show the
payroll taxes paid by poor families. In each of
the three years considered, payroll taxes are
monotonically increasing with income; i.e.,
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they are larger as we consider higher income
classes. For the most part, payroll taxes also
increase across time for families in each
income class. For example, for families in
income classes 5, 6 and 7, who are above 125
percent of the official poverty line, payroll
taxes rose modestly from 1990 to 1997, with
increases ranging between 0 and 6 percent. For
families below the official poverty line payroll
taxes increased much more sharply, rising
between 16 and 22 percent from 1990 to 1997. 

One often stated purpose of the EITC is that
it "offsets" payroll taxes paid by the poor. To
investigate the relation between the EITC and
payroll taxes we examine the combined effects
of the two labor market policies. This is
accomplished by comparing columns 2 and 5
of Table 2.2, which show the combined effects
for 1990, to columns 3 and 6, and 4 and 7,
which show the effects for 1995 and 1997,
respectively. For 1990 we see that for families
in income classes 1, 2 and 3, who are below
the official poverty line, the net effect of the
two policies is virtually a wash—EITC pay-
ments largely offset payroll taxes. But for low-
income families above the poverty line in
1990, payroll taxes are substantially larger
than EITC payments. For example, in 1990 for
families in income class 5, who are between
125 and 150 percent of the official poverty
line, the average EITC benefit of $255 falls
$325 short of offsetting the average payroll tax
of $580. Furthermore, we point out that we
make the conservative assumption that work-
ers bear none of the burden of the so-called
"employer contribution" to payroll taxes.
Thus, we consider only the "employee contri-
bution" and, as a consequence, our estimates
establish lower bounds on the (negative)
impact of the payroll tax on poor families.11

The final three columns of Table 2.2 provide
estimates of state and federal income taxes
paid by low-income families. As expected,
income taxes approach zero in the lowest
income classes. Focusing on low-income fam-

ilies just above the poverty line we find that
between 1990 and 1997 income tax per equiv-
alent adult has systematically increased across
time. For example, in income class 5 family
adult equivalent income taxes rose from $190
to $278 between 1990 and 1997. It is of inter-
est to note that these same families paid two to
three times more in adult equivalent payroll
taxes than in income taxes. However, for low-
income families immediately above the offi-
cial poverty line, average income taxes
increased dramatically, while payroll taxes
grew much more slowly. 

The results reported in Tables 2.1 and 2.2
rely upon cash income and the Orshansky
equivalence scale. We now focus on ques-
tions relating to the use of comprehensive
income and the equivalence scales that the
National Research Council (NRC) recom-
mends as replacements for the Orshansky
scales.12 As discussed in Section III above,
comprehensive income includes additions to
and subtractions from cash income. Since
virtually everyone would agree that compre-
hensive income is a better measure of family
resources than cash income, it is important to
investigate the net effect of these additions
and subtractions at various poverty lines.
Table 2.3 provides the additional comprehen-
sive income that is received, but not counted
in the official poverty statistics, by income
class. With the exception of the poorest
income class, the additional income received
is a decreasing function of cash income.
Over time we observe that the increment to
income that occurs when we switch from
cash to comprehensive income generally
grows smaller. For income classes 1, 2, 5, 6
and 7 the increment declines from 1990 to
1995 and declines again from 1995 to 1997.
For families in income classes 3 and 4, who
are just below and immediately above the
official poverty line, the increment increases
slightly between 1990 and 1995, but falls
sharply from 1995 to 1997. 
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To gauge the importance of using compre-
hensive income we can compare the amounts
shown in columns 2, 3 and 4 of Table 2.3 to
their respective income class midpoints. Recall
that the poverty line per equivalent adult is
$8,350. Thus, the midpoint of the 50 to 75 per-
cent of the poverty line class is $5,219. The
comprehensive income increment in this class
is $1,930 in 1990, $1,820 in 1995, and $1,626
in 1997, or approximately one-third of cash
income in each year. For families in income
class 5, who have incomes between 100 and
125 percent of the official poverty line, the
comprehensive income increment is approxi-
mately 15 percent of cash income.

Table 2.4 shows how families and persons
are allocated to poverty classes using alterna-
tive definitions of income and equivalence
scales for 1997. Comparing across income
concepts and using the Orshansky scales we
find a large decrease in the number of families
and persons in the lowest two poverty classes
as we move from cash to comprehensive
income. In contrast, near the poverty line (75
to 100 percent) we find slight increases in the
number of families or persons when we change
from cash to comprehensive income. Holding
the income concept constant and varying the
equivalence scale we find a large increases in
the number of families and persons below 125
percent of the poverty line when the NRC
scale is used. This finding holds regardless of
the income concept used.

Table 2.5 summarizes the differences in
two policy variables, net EITC and mini-
mum wage earnings when we change
income concepts and switch equivalence
scales. We note that while the change from
cash to comprehensive income does not
change the size of payroll taxes or EITC
benefits. However, using NRC equivalence
scales rather than Orshansky scales does
change the effective magnitude of a tax or
transfer. We point out that that the standard
errors are omitted from Table 2.5. 

Columns 2, 3, 4 and 5 of Table 2.5 examine
the net EITC. We find that the official poverty
methodology, which uses cash incomes and
Orshansky scales, generally results in the most
generous interpretation of the impact of the
EITC and payroll taxes taken together.
Switching from cash to comprehensive income
suggests that the net EITC impacts are much
smaller on the poorest two groups than use of
cash income suggests. In general, the use of
cash income and Orshansky scales results in
the largest net transfers to the poor, while use
of comprehensive income and the NRC scales
provides evidence of much smaller poverty
reducing effects. 

The last four columns of Table 2.5 examine
the contributions of minimum wage workers to
family income using alternative income con-
cepts and equivalence scales. As with the net
EITC, the official methodology appears to
suggest the greatest impact of minimum wage
earnings on the well-being of low-income fam-
ilies and as a poverty-fighting policy alterna-
tive. Using comprehensive income, with either
equivalence scale, tends to push the impact of
the minimum wage earnings up the income
scale and reduce its impact on poverty and the
lowest income families. 

IV.3. The Third Set of Research Questions 

In a seminal contribution Nobel Laureate
Amartya Sen (1976) has stressed the impor-
tance of considering the distribution of income
and inequality among the poor. As a result of
Sen's contribution and the work that followed, it
is now widely agreed that inequality among the
poor is a dimension of poverty that must be con-
sidered along with the headcount and absolute
incomes of the poor. We now report results that
address the research questions relating to
inequality and poverty that are summarized in
Section II.3 above. Specifically, we show the
marginal effects of the net EITC (EITC - payroll
taxes) and minimum wage earnings on the
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inequality of incomes among the poor alterna-
tive poverty lines. To measure the change in
inequality due to each income source we use the
familiar Gini coefficient of inequality. 

The procedure we employ is similar to the
one that is widely used in studying the effects
of taxes on inequality. For example, Gramlich
et al. (1993) use Gini coefficients "Before" and
"After" federal income taxes to evaluate the
tax effects on inequality. We employ a similar
procedure and use the Gini before the EITC
and payroll taxes and after the EITC and pay-
roll taxes to assess the combined effects of
payroll taxes and the EITC on inequality
among low-income families. We use the same
procedures to estimate the effects of minimum
wage earnings on inequality.  

Table 3 presents Gini coefficients for net
EITC and minimum wage earnings. The Gini
is a measure of inequality based on the well-
known Lorenz curve—the Gini ranges
between 0 and 1 with larger values implying
greater inequality. Estimates are provided for
four combinations of cash income, compre-
hensive income, the Orshansky equivalence
scales and the NRC equivalence scales. The
“Before” Gini coefficient, represented by Gx,
does not include either net EITC or minimum
wage earnings. The “After” Gini coefficient,
represented by Gy, denotes the Gini coefficient
of combined income. The data used in making
estimates of the impact of the net EITC and
minimum wage earnings on inequality are
restricted to adult equivalent incomes less than
twice the official poverty line.

In contrast to the marginal dominance analy-
sis of Section IV.2, the impact of both net
EITC and minimum wage earnings on inequal-
ity among the low-income families is invariant
to the particular combination of income con-
cept and equivalence scale employed in mak-
ing the estimates. Table 3 shows that irrespec-
tive of the income concept or equivalence
scale used, the net EITC reduces inequality
with the Gini falling by approximately 0.02 (7

percent). Minimum wage earnings also have
an unambiguous inequality reducing impact.
Table 3 shows that minimum wage earnings
reduce inequality among the poor by approxi-
mately 0.04 (15 percent). 

IV.4. The Fourth Set of Research Questions 

We now report results that address the
research questions outlined in Section II.4
above. These questions relate to dynamic
changes in well-being and income sources of
the same low-income families across time.
The CPS is a rotating sample, and each
March approximately 50 percent of the
households that are surveyed also appear in
the March survey of the preceding year.
Thus, for most successive years (e.g., 1997
and 1998) it is possible to match the files
across time and extract two years of panel
data for the same families.13 In this section
we consider four two-year panels 1990-1991,
1993-1994, 1996-1997 and 1997-1998.
These are calendar years and are selected
because there were important changes in
minimum wage laws between 1990 and
1991, and 1996 and 1997. Significant
changes in the EITC occurred between 1993
and 1994. Further, the end of the Aid For
Dependent Children (AFDC) program and
implementation of the Temporary Assistance
to Needy Families (TANF) and other welfare
reforms are reflected in the 1996-1997 panel.
In addition, minimum wage changes also
occur during the 1996-1997 panel.

To address the research questions of interest
we use subsamples of low-income families
consisting of all families that can be matched
in the files of successive years.14 The sample
size for matched two-year panels is generally
about 30 percent of the low-income CPS sam-
ple size for a particular year. For example, the
unweighted matched sample for 1996-1997 is
5,118, whereas the full sample of low-income
families in 1996 is 16,615.  



We first present evidence on changes in the
sources of income across time. To put the
results obtained when we track the same fami-
lies in perspective, we begin by presenting
results for all low-income families. To distin-
guish the full sample (where we do not track
the same families) from results for the panel
data, we refer to the former families as "anony-
mous." This means that we do not know the
identities of the families and, in addition, we
do not know whether the families in a particu-
lar income class in year 1 are in the same
income class in year 2. In short, when we ana-
lyze two consecutive years and treat the CPS
overlap as if it did not exist, we ignore the
income dynamics and churning taking place
within the income distribution. 

Tables 4.1, 4.2, 4.3 and 4.4 report results for
anonymous low-income families and the same
low-income families for three time periods in
the 1990s. These tables have two important
differences when compared to the tables used
in reporting the dominance results in Section
IV.2 above. First, and most importantly, Tables
4.1-4.4 report comprehensive incomes without
any adjustments for family size or composi-
tion. Second, the results are reported using
four income classes rather than seven. These
income classes are defined using the low-
income cutoff, which is twice the official
poverty line. 

Tables 4.1.a-4.1.e decompose the incomes of
anonymous low-income families by income
sources. Table 4.1.a shows the results for anony-
mous families between 1990 and 1991, which is
a period in which the minimum wage changed.
Table 4.1.b provides results for anonymous fam-
ilies between 1993 and 1994, which is a period
in which there where important changes in the
EITC. Table 4.1.c and 4.1.d provide the same
results for 1996-1997 and 1997-1998. Finally,
Table 4.1.e covers the entire time period of our
study, 1990-1998. All incomes are expressed in
1997 dollars with adjustments made using the
CPI. All data is weighted using the CPS weights.

Table 4.1.a shows that families in the top
three income classes in 1991 enjoyed a small
increase in comprehensive income (between
$76 and $209) over the similarly situated fam-
ilies in 1990. The sources of this growth are
greater low-wage earnings, higher minimum
wage earnings and higher EITC payments.
While low-wage earnings grew, nonlow-wage
earnings fell. For the bottom group (below 25
percent of the low-income cutoff) we find an
$8 loss in income. In this group, increases in
low-wage earnings are offset by declines in
nonlow-wage earnings. 

The data for anonymous families in 1993
and 1994 show increases in comprehensive
income for all four income groups, while the
1996-1997 results (Table 4.1.c) show income
declines in all four groups. For 1997-1998
(Table 4.1.d) the pattern is more similar to
1990-1991 with small increases in the top
three income classes and a decline in the low-
est income class. 

For the entire time period of our study,
1990-1998 (Table 4.1.e), anonymous low-
income families in the top three income class-
es experienced small gains ($214 to $340) in
comprehensive income. Increases in EITC
payments (column 7) and other low-wage
earnings are the major source of income gains.
Families in the lowest income class were hard
hit, losing $940 in real income over this time
period. The largest source of declining income
was means-tested transfers (-$1,079). In most
year-to-year comparisons increases in mini-
mum wage earnings are not a major source of
income gain for low-income families during
the 1990s. The 1990-1991 period is an excep-
tion; the change in minimum wage earnings
was fairly large relative to comprehensive
income. However, it deserves reiteration that
changes in the federal minimum wage have
both ripple up and ripple down effects, 
impacting other low-wage earnings, which are
generally (but not always) larger than the min-
imum wage earnings in Table 4.1. 
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The results in Table 4.1 obscure movement
of families between income classes. As a con-
sequence, the changes in incomes and their
sources for the same families may diverge
from those reported for anonymous families.
As noted above, the CPS subsamples that pro-
vide information on the same families across
time are considerably smaller than the samples
of all (anonymous) low-income families.
Tables 4.2.a-4.2.d use the procedures outlined
in Section III.4 to decompose the incomes of
the same families by income source. The CPS
panel data do not allow us to make compar-
isons of the same families in 1990 and 1998. 

Tracking the same families between 1990
and 1991 (Table 4.2.a) reveals substantial
increases in incomes (column 1) in all four
income classes. The increases are $9,187 for
the lowest income class, which has incomes
below 25 percent of the low-income cutoff in
1990, $3,305 for the next highest class,
$3,659 for the income class just above the
official poverty line, and $3,781 for the high-
est income class. These figures suggest that
those  families in the lowest income class are
"different" from those in the other three
income classes.

The sources of these changes for the same
families are of considerable interest. Looking
first at those families in the highest three
income classes we observe that there are only
small increases in minimum wage and other
low-wage earnings (columns 2 and 3). In con-
trast, the increase in nonlow-wage earnings
(column 4) is the largest single source of high-
er incomes in 1991. 

In addition to nonlow-wage earnings, non-
means tested transfers (column 9) and other
income (column 10) show the largest changes
for the same families between 1990 and 1991.
The major source of other transfers is socia1
security but it also includes unemployment
compensation. The additional important
income source is "other income," which
includes self-employment, pensions, alimony

and child support, dividends, rents and interest.
This source contributes a large share of the
income change in each of the four income
classes. In some cases the contribtions exceed
50 percent. Finally we note that the typical
increase in payroll taxes (column 5) far exceeds
any increase in the EITC (column 7). 

As noted above the lowest income class in
Table 4.2.a is unique. First of all, the increase
in comprehensive income is more than twice
the average of the other three income classes.
Furthermore, the income decomposition sug-
gests that there is a wide variation in how this
extra income is obtained. Some families in this
lowest income class are receiving their income
gain in the form of additional transfers
(columns 8 and 9); this group receives by far
the largest transfer increase of any income
class. Yet, this group also pays substantially
more in payroll taxes (column 5), more than
can be explained by their increase in wage
earnings. This suggests that a large portion of
other income (column 10) is earnings from
self-employment.

Tables 4.2.b, 4.2.c, and 4.2.d provide the
changes in means for the same families for
1993-1994, 1996-1997, and 1997-1998. These
results support the conclusions drawn from the
1990-1991 data. In each case we find that fam-
ilies in the lowest income class differ substan-
tially from the other income classes. For each
time period considered, we find that increases
in payroll taxes far outpace changes in the
EITC, which are in fact often negative. Finally,
we find additional support for the conclusion
that minimum wage and other low-wage earn-
ings play almost no role in explaining increas-
es in same family income. Instead, we find that
nonlow-wage earnings are the most important
single source of additional income. 

We now focus on more detailed data for the
matched families across time. We use deciles
of the 1997 low-income population and con-
sider 1997 quantile functions and 1998 income
concentration functions. We first consider all
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low-income families in the 1997-1998 panel.
We then focus on exit and entry from the wel-
fare rolls between 1997 and 1998, which is the
period in which the new rules and policies leg-
islated by the Welfare Reform Act of 1996
were being implemented. 

Tables 4.3 and 4.4 examine the distribution
of income and earnings for the same families.
The families are selected by being in the low-
income population in 1997. The data are then
divided into deciles by 1997 comprehensive
income. The 1998 incomes that are reported
are based upon the decile position of families
in the 1997 distribution of income. The
weighted two-year panel contains nearly 10
million families. 

Table 4.3 considers all low-income families
in the matched panel data. Columns 2, 3 and 4
provide the decile estimates of the 1997 quan-
tile functions for cash income, comprehensive
income and earnings. Columns 5, 6 and 7 pro-
vide the decile estimates of the 1998 income
concentration functions for cash income, com-
prehensive income and earnings. Columns 8, 9
and 10 show the differences in income and
earnings decomposed by deciles. The changes
in all deciles are positive and, unexpectedly,
quite large. Beginning with the first decile we
observe a dramatic increase in income and
earnings. Cash income (column 8) increased
more than five fold ($11,158), comprehensive
income more than four fold ($10,052), and
earnings increased more than seven fold
($6,873). Important, but less dramatic, increas-
es occur in the second decile; cash income,
comprehensive income and earnings all
approximately double in size.

In the middle of the low-income population,
decile 5, we also find important increases in
income. Decile 5 cash income increased by
almost 50 percent ($5,509), comprehensive
income increased by 35 percent ($4,265), and
earnings increased by more than 65 percent
($3,865). Even those families that fall just
under the low-income cutoff, decile 10, have

noteworthy gains in income and earnings.
Decile 10 cash incomes increased by nearly 30
percent ($8,510), comprehensive incomes rose
by 17 percent ($5,119), and earnings jumped
by 33 percent ($7,598). In sum, low-income
families in each of the 10 income deciles in
1997 experienced significant increases in eco-
nomic well-being between 1997 and 1998. 

In addition to the large change in incomes
and earnings that occur in every decile of
Table 4.3 several other results warrant
emphasis. Note that for all deciles compre-
hensive incomes (column 3) in 1997 are larg-
er than cash incomes. The last row of Table
4.3 shows that overall, average 1997 compre-
hensive income (column 3) exceeded cash
income in 1997 (column 2) by $1,216. In
1998, however, the comprehensive incomes
exceeded cash incomes only in decile 7. The
overall average cash income in 1998 exceeded
the overall average comprehensive income by
$515. Overall, average cash income rose by
$7,516, a 58 percent increase. Average com-
prehensive income rose by $5,784 between
1997 and 1998, or 41 percent. Average earn-
ings increased by $4,946 (71 percent).

The 1997-1998 CPS panel allows us to iden-
tify families that left welfare in 1997 for work
in 1998. This subsample consists of all fami-
lies in the 1997-1998 panel that received pub-
lic assistance (welfare) in 1997 but did not
receive public assistance in 1998. Table 4.4.a
shows that these families had average cash
incomes of $12,150 in 1997 (column 2), of
which approximately 50 percent was derived
from earnings ($5,618 in column 4). By 1998,
average cash income was $13,710 (column 5)
and earnings increased by more than two-
thirds to $9,399 (column 7). Thus, the share of
earnings grew from one-half to two-thirds of
cash income as the families left welfare. 

Focusing on decile 1 in Table 4.4.a we see
that families at the very bottom who left wel-
fare for work had 1997 cash incomes of
$3,113, which increased more than 250 per-
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cent to $8,799. First decile earnings increased
from $609 in 1997 to $6,690 in 1998. In the
middle of the distribution, decile 5, we find
that cash incomes increased by nearly 20 per-
cent, rising from $8,607 in 1997 to $10,269 in
1998. Decile 5 earnings grew from $3,268 in
1997 to $5,367 in 1998. 

Above decile 5 we find that not all families
that left welfare after 1997 were materially bet-
ter off in 1998. Focusing on comprehensive
income, we find that 1998 comprehensive
incomes were lower in 1997 for deciles 6, 8, 9
and 10. Furthermore, even the more-narrow cash
income concept, which excludes in-kind trans-
fers, fell over time in deciles 8, 9 and 10. In sum,
while the typical low-income family that left
welfare between 1997 and 1998 had a signifi-
cant increase in earnings ($3,780), comprehen-
sive income increased only slightly by $410. It
was the loss of food stamps, combined with the
additional income and payroll taxes paid on
earnings that resulted in such a small increase in
comprehensive income for the average family
that left welfare between 1997 and 1998. 

Table 4.4.b examines the income changes
between 1997 and 1998 for the families that
received public assistance in 1997 and contin-
ued to receive assistance in 1998. These fami-
lies stayed on welfare and are referred to as
"stayers." Overall, column 8 shows that cash
incomes grew by $2,165, comprehensive
income grew by slightly less ($1,961), and that
additional earnings ($1,755) accounted for
most of this increase in income. The earnings
growth of those staying on welfare was less
than half of those who left (Table 4.4.a).
Additionally, "stayers" were poorer in 1997
then "leavers." The comprehensive income of
"stayers" in 1997 ($12,681) was 17 percent
lower than comprehensive income of "leavers"
($15,279 from Table 4.4.a). Surprisingly, the
gap in comprehensive income between "stay-
ers" and "leavers" shrank after the "leavers"
left welfare ($14,642 vs. $15,689). 

To better interpret the results for families

staying on and leaving welfare we also consid-
er the families who entered welfare in 1998 but
did not receive public assistance in 1997. Table
4.4.c, column 10, shows that on average, this
group experienced losses of $1,645 in earn-
ings. Those entering welfare are a "mixed-
group"; in the bottom four deciles 1998 com-
prehensive incomes are significantly larger
than in 1997. But in deciles 5, 7 and 10 1998
comprehensive incomes are lower than 1997
incomes. The largest gain among new welfare
families was in the first decile (+$9,597) while
the largest loss among new welfare families
was in decile 10 (-$7,287). 

The panel data for the same low-income
families in Table 4.2 and 4.3 provides surpris-
ing results when compared to similar analysis
that focuses on anonymous poor families. The
two types of analysis must necessarily yield
the same results if there was zero economic
mobility among the low-income population,
i.e., the order of families within the income
distribution remained constant.15 The results
discussed above clearly imply that there must
be substantial mobility or "churning" in the
low-income distribution. In fact, the income
changes associated with this mobility are so
large that they make it difficult to sort out the
effects of the EITC, low-wage earnings and
payroll taxes when we focus on the same fam-
ilies using panel data. 

The size of the income changes of the same
families led us to investigate the income
dynamics and mobility of American families
using the data from the two-year matched CPS
panels. We continue to focus on low-income
families but we include the higher income
families as well so that we can assess move-
ments across the cutoff line separating the low-
and higher income populations. Tables 4.5,
4.6, 4.7 and 4.8 provide mobility or transition
matrices, which summarize the evidence on
the income dynamics of American families
during two-year intervals in the 1990s. Two
types of mobility are shown in these tables—
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mobility of families between the income class-
es of the low-income population and mobility
into and out of the low-income population. 

Table 4.5 shows the mobility of families in
1997 and 1998. Table 4.5.a shows the number of
families moving into and out of low-income
classes and the number of families who do not
change classes. It also shows the number mov-
ing out of and moving into the low-income pop-
ulation. Table 4.5.b shows the same mobility but
measures it using percents of families. Going
across the row for income class 1, we see that
there were 1.2 million families in this group in
1997. Of the 1.2 million families in income
group 1 that we tracked in 1997, 248,000 (or 21
percent) had become higher income families in
1998, and only 368,000 (or 31 percent)
remained in income class 1. If we think of the
boundary between income class 1 and 2 as a
poverty line, then 368,000 of the 1.2 million
(31percent) remained in poverty in 1998. 

Table 4.5 provides direct evidence on the
churning that takes place in the American
income distribution. Of the 9.8 million low-
income families we tracked in 1997, nearly 3
million escaped the low-income classification
in 1998. However, these families were nearly
replaced with 2.7 million families that were in
the higher income bracket in 1997, but lost
ground and became poorer in 1998.

Table 4.5.b is a bit easier to interpret, so we
focus on it rather than the absolute number of
families shown in Table 4.5.a. The first cell of
the Table 4.5.b shows that 31 percent of fami-
lies in the bottom income class (incomes
below 25 percent of the low-income cutoff) in
1997 remain in the same income class one year
later. Moving horizontally across the first row
we see that 24 percent of 1997 families in the
bottom class move up to the next higher class,
17 percent move to the class with incomes
between 50 and 75 percent of the cutoff, and 8
percent move to the highest income class with-
in the low-income population. The last entry in
the first row shows that 21 percent of the fam-

ilies in the very bottom income class in 1997
moved completely out of the low-income pop-
ulation in 1998.

Inspecting the diagonal of Table 4.5.b
reveals the percentage of families that do not
leave their 1997 income class between 1997
and 1998. The elements below the diagonal
give the percentages of families who fall
deeper into poverty, i.e. move down. For
example, in the third row, 5 percent of 50-75
percent income class falls down to the bot-
tom class between 1997 and 1998. The ele-
ments above the diagonal show the percent-
ages of families that move to higher income
classes. Finally, we call attention to the fact
that the percentages below the diagonal are
systematically smaller than those above the
diagonal, which indicates that some low-
income families in 1997 are leaving the low-
income population altogether. 

Tables 4.6, 4.7 and 4.8 provide mobility
matrices for 1996-1997, 1993-1994, and 1990-
1991, which are interpreted in the same man-
ner as Table 4.5. A careful examination of
these tables reveals a steady increase in mobil-
ity over time. For example, consider the rate at
which families leave the low-income popula-
tion. In the 1990-1991 panel only 23 percent of
low-income families moved into the higher
income group.16 Comparable figures for 1993-
1994, 1996-1997 and 1997-1998 are 26 per-
cent, 27 percent and 30 percent, respectively. 

Recall that groups 1 and 2 of the low-income
population correspond to the official poverty
population, which is given by rows 1 and 2 in
in the first year of the panel and columns 1 and
2 in the second year. The mobility tables allow
us to observe the rate at which families leave
the officially measured poverty class. For
example, in the two-year period 1990-1991, 34
percent of families in the bottom two groups in
1990 move up to groups 3, 4 or higher in 1991.
Comparable figures for the 1993-1994, 1996-
1997, and 1997-1998 panels are 42 percent, 46
percent, and 47 percent, respectively. Thus,
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over the decade of the 1990s the transition of
families out of poverty in the second year of
the two-year panels increased in the mid to late
1990s compared to the 1990-1991 period. This
means that in the early 1990s one-third of fam-
ilies who were poor in 1990 were not poor in
1991. In later years this rate of transition out of
poverty increased to more than 40 percent.  

Finally, we compare the percentage on the
diagonals between 1990-1991 and 1997-1998.
We find perceptibly more mobility in the mid
and late 1990s than is observed in 1990-1991.
The percentages on the diagonal in 1990-1991
are larger than in later years signaling less
movement of families. Further, the percent of
low-income families moving up to higher
incomes and out of the low-income population
altogether is smaller in 1990-1991 for all four
income groups than in all other years. Thus,
there is evidence of substantial income mobil-
ity among low-income American families and
the CPS two-year panels strongly indicate that
mobility increased after 1990-1991.

V. Conclusion

The research summarized in this report points to
a number of conclusions with implications for
public policy. Both the descriptive methods and
dominance analysis indicate that earnings by
minimum wage workers affect a relatively
small number of low-income families. The
impact of minimum wage workers' earnings on
family incomes appears somewhat larger when
an adult equivalent adjustment is made to fami-
ly cash income and earnings using Orshansky
adjustments for family size and composition.
There is evidence that minimum wage earnings
and other low-wage earnings increased in
importance as sources of income to low-income
families between 1995 and 1997. Welfare
reform together with the long economic expan-
sion of the 1990s may account for this growing
importance in the late 1990s compared to small-
er contributions in the early 1990s. However,

for most low-income families earnings that do
not come from low-wage work continue to be a
more important source of income than earnings
from minimum wage work. 

The increases in EITC benefits between
1993 and 1994 substantially increased the
well-being of low-income families. Between
1990 and 1997 average adult equivalent EITC
benefits more than doubled for families below
the official poverty line. For the poorest among
the poor, with incomes below half of the offi-
cial poverty line, average EITC benefits near-
ly quadrupled between 1990 and 1997. For
families below the poverty line the EITC now
generates more family income than minimum
wage work. However, our analysis of the com-
bined effect of the EITC and payroll taxes
reveals families just above the official poverty
line pay (in 1997), on average, as much in pay-
roll taxes as they receive from EITC benefits. 

The increases in EITC benefits in the early
1990s were targeted primarily at families
below the official poverty line. Evidence from
the March CPS reveals that these families did
in fact receive the largest gains from the new
EITC policy, but other low-income families
also benefited. Low-income families above the
official poverty line but below the low-income
cutoff have much greater earnings than fami-
lies below the poverty line, but only a small
portion of these earnings are generated by low-
wage work. The payroll taxes paid by these
families exceed both federal and state income
tax payments and EITC benefits in most cases.
We find that the payroll taxes paid by low-
income families above the poverty line grew
slowly in the 1990s, while income taxes
increased more rapidly. 

Dominance analysis reveals that earnings
from minimum wage work and EITC transfers
both significantly reduced headcount poverty
in the 1990s. This conclusion holds irrespec-
tive of where we draw the poverty line within
the low-income population. However, the size
of the impacts of the EITC and minimum wage
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earnings in the first order dominance analysis
are sensitive to the income concept employed
and to the equivalence scale used to adjust for
differences in the size and composition of fam-
ilies. The use of cash income and Orshansky
scales yields results with the largest impacts,
while comprehensive income and National
Research Council equivalence scales suggest
smaller effects. Inequality analysis reveals that
minimum wage work and EITC transfers both
generate more equality among low-income
families. The inequality results are robust to
the income concept and equivalence scale used
in making the estimates. 

The analysis of panel data for the same low-
income families in 1997-1998 includes fami-
lies that left welfare in 1997 for work in 1998.
On average these families' earnings increased
by 67 percent. In the bottom four deciles the
earnings of those leaving welfare grew even
faster, by factors of from three to ten in some
cases. Surprisingly, those families who
received public assistance in 1997 and contin-
ued to receive it in 1998 also experienced sig-
nificant gains in earnings. Finally, the families
in the panel data that did not receive welfare in
1997, but began receiving it in 1998 experi-
enced a 21 percent decline in earnings. 

Comparisons of the income gains of the full
sample of anonymous low-income families to
the gains of the same low-income families
yields surprising results. By tracking the same
families across time we expected to be able to
make some inferences about the impacts of
minimum wage earnings, the EITC and payroll
taxes on the well-being of poor families that

could not be garnered from the study of 
anonymous families. But the income changes
associated with mobility and "churning" in the
low-income distribution are so large that they
make it difficult to sort out the influence of the
EITC, transfer benifits, earnings and payroll
taxes. One important result did shine through.
Earnings of the same families rose dramatical-
ly from 1997 to 1998 and virtually all of the
increase came from non-low wage work. The
same dynamic changes we observe in 1997-
1998 also occurred earlier in the 1990s. 

The size of the income changes of the same
families in the 1990s led us to investigate the
income dynamics and mobility of American
families using data from the two-year matched
CPS panels. We find substantial mobility from
one year to the next. Thirty percent of all low-
income families in 1997 were no longer in the
low-income population in 1998. In addition,
more than 47 percent of the families below the
official poverty line in 1997 were not below it in
1998. We find perceptibly more mobility in the
mid and late 1990s than is observed in 1990-
1991. The percentage of families that remain in
the same income class in 1990-1991 is much
larger than in later years, signaling less move-
ment of families. Thus, there is evidence of sub-
stantial income mobility among low-income
American families and the CPS two-year panels
strongly indicate that mobility increased after
1990-1991. This mobility implies that measures
based upon annual income statistics overstate
the problems of poverty and the size of the low-
income population when a two-year accounting
period is used. 



26 Employment Policies Institute | www.EPIonline.org

Table 1.1     Low-Wage Workers in 1999

Table 1.2    Percent of Low-Wage Workers in 1999 by Selected Characteristics 
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Numbers and Percent of Low-Income Families with at Least One
Low-Wage Worker, 1999*

Table 1.4 Percent of Family Income Contributed By Low-Wage Workers, 1999

Table 1.3
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Table 1.5.a   Real Wages of Low-Wage Workers ( $ Per Hour, in 1997 dollars)
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Table 1.5.b   Average Weekly Hours of Low-Wage Workers (Hours Worked Last Week)
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Table 1.5.c    Real Earnings of Low-Wage Workers ( $ Per Year )
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The Contributions of Low-Wage Earnings to Family
Annual Cash Incomes Across Time*Table 1.6.a 
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The Contributions of Low-Wage Earnings to Family 
Comprehensive Incomes Across Time*Table 1.6.b
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The Contributions of Low-Wage Earnings to Family 
Cash Incomes Across Time Among Different Types of Families* Table 1.7.a
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The Contributions of Low-Wage Earnings to Family Comprehensive 
Incomes Across Time Among Different Types of Families* 

Table 1.7.b
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Table 4.5    Mobility and Income Dynamics of American Families, 1997-1998 
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Table 4.6    Mobility and Income Dynamics of American Families, 1996-1997 
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Table 4.7    Mobility and Income Dynamics of American Families, 1993-1994 
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Table 4.8    Mobility and Income Dynamics of American Families, 1990-1991 
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Appendix 1
Procedures Used in Extracting CPS Data

The data we use are extracted from CPS
Utilities, March Files, 1976-1999 issued by the
Unicon Research Corporation, Santa Monica,
California, Version 3.3.1. In some cases the vari-
able names in the Unicon files differ from those
used in the original files of the Census Bureau.

1. Definition of the Family
We define the family to include primary fami-
lies and related subfamilies. Unrelated subfam-
ilies within a household are treated as separate
families except as follows:

• When the age of the head of an unrelated sub-
family (or unrelated individual) living in the
household is less than 17, then the unrelated
subfamily (or individual) is included as a
member of the primary family.

• When the age of the head of an unrelated sub-
family (or unrelated individual) is above 17,
but earnings are zero, the unrelated subfamily
(or individual) is deleted from the sample.

2. Family Income
Where possible family income is calculated by
summing up the incomes of each family mem-
ber. To these totals we add values for the vari-
ables available only at the family and house-
hold level. These variables are:

• Food Stamps
• Housing Subsidies
• Energy Subsidies
• School Lunch Subsidies
• Implicit Return on Home Equity
• Property Taxes

3. Components of Family Income
Key components of family income are defined
as follows:

• Other Taxes = the sum of federal, state, and
property taxes.

• Means Tested Transfers from the Government
= the sum of supplemental security income +
public assistance and welfare + market val-

ues of noncash benefits from food stamps,
housing subsidies, energy subsidies and
school lunch subsidies.

• Other Transfers = Nonmeans-tested Transfers
from the Government + Private Transfers.

• Payroll taxes = FICA + proportionate share of
FedRet (payroll contributions to Federal
retirement in lieu of FICA taxes).

4. Workers
Workers are defined as all adults age 16 and
above who have positive wages or salaries.

5. Hours Worked
In general, Hours is the variable used to meas-
ure the number of hours worked per week. This
variable denotes the number of hours worked in
the week preceding the March survey. In the
following cases the Hours variable is not used.

• If Hours is missing or < 5, it is replaced by
“Hrslyr” (usual hours worked per week
last year).

• When Hours is above 80, we top coded hours
worked at 80.

6. Wage Rate
The procedure for determining the hourly wage
is as follows:

• If an hourly wage is reported, we use the
amount given by the variable Ernhr.

• When the Ernhr of a worker is missing or
zero, then we calculate the value by dividing
the variable Wklywg (average weekly earn-
ings) by Hours (hours worked last week).

• When the calculated wage is less than $2 in
1997 dollars, the worker is treated as if he
or she is self-employed and is not included
among the wage and salary workers ana-
lyzed in this report. Any income he or she
generates is treated as if it were self-
employment income.

7. The Two-Year CPS Panels
To create the two-year CPS panels for 1990-
1991, 1993-1994, 1996-1997 and 1997-1998
we match families in successive CPS files 
using the following procedure:
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• The first step in matching year t with year t+1
involves selecting from year t those housing
units with a month in sample (variable name
MIS) value of 1 through 4 and from year t+1
those units with MIS values of 5 through 8.

• We then match households, using three vari-
ables -- MIS, Household ID, and State.

• To match the individuals within hoseholds,
we use the age and sex variables. When
MIS, HHID, STATE, SEX and AGE (lagged
one year) are the same for both years, indi-
viduals are then treated as “matched.”

• We next calculate the matching percentage
within a family. A 100 percent match of
individuals within a family in year t and
t+1 is a perfect match. A zero matching
percentage is a perfect nonmatch. All fam-
ilies with a zero matching percentages are
deleted from the sample. 

• For families for which there is neither a per-
fect match (100%) nor a perfect nonmatch
(0%), a partial matching of individuals exists.

• For partially matched families we then focus
on the adults within the family. If we are able
match all adults, the family is considered as
matched and we include it in the sample. To
accomplish this final step in the matching
process we proceed as follows: 

� We count the number of adults (age 16
and older). If the number of adults is
not the same both years, the family is
deleted from the sample.

� Next, we select the nonmatched
adults of the remaining partially
matched families and compare the
ages of the adults in the two years. If
the age difference for two adults (e.g.,
the head, spouse, adult children) is 5
or greater the family is deleted from
the sample. If the age difference is
less than 5, the adult individual is
considered as matched and the family
is included in the sample..

� Finally, we calculate the matching per-
centage of partial matching families
and selected sample with 100% match-
ing.

• In summary, to be included in the panel a
family must satisfy one of the following
matching conditions:

� Have the same MIS, HHID, STATE,
and have a 100 percent matching of
individuals within a family,

� Have the same MIS, HHID, STATE,
and have the same number of adults in
the family in both years, or

� Have the same MIS, HHID, STATE
and the difference in age for the non-
matching adult must be less than 5 in
both years.
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Endnotes

1. A prominent example of the minimum
wage literature is Card and Kruger's, Myth
and Measurement, (1995). In Chapter 9, they
discuss the impact of the minimum wage on
poverty, finding it “small…[and] relatively
imprecise” (p.308). While they consider one
alternative to the official poverty line, there
is no discussion of income concepts or equiv-
alence scales.

2. In contrast to the minimum wage litera-
ture, the poverty literature considers many
measurement issues still open to debate as is
made clear in the National Research Council's
1995 survey.

3. Orshansky is credited with originating
the official methodology used to measure
poverty in the U.S. 

4. While the theoretical foundations of third
and higher orders of dominance have been
established, researchers are only beginning to
explore the use of third-order dominance in
empirical research. 

5. Following Ravallion (1993), the CDFs in
Figure 1 can also be referred to as "poverty
incidence curves."

6. More specifically, sub-minimum wage
workers include those with wages ≤ 90% of
the federal minimum wage, and minimum
wage workers have wages > 90% and ≤ 110%
of the federal minimum. Near-minimum wage
workers have hourly wages > 110% and ≤
125% of the federal minimum wage.

7. There are several alternative CPS meas-
ures of wages. We follow the usual procedure
and use the "hourly wage last week" when it is
reported. For workers for whom an hourly
wage is not reported we calculate the average
hourly wage by dividing earnings last week by
reported hours worked. 

8. This surprising result led us to investigate
the factors that predict whether a worker will
be employed and paid a sub-minimum wage.

The probabilities of being in the sub-minimum
wage category are estimated using probit and
logit analysis. The results are consistent across
specifications and indicate that the factors
associated with extremely high probabilities
(above 0.5) of being a sub-minimum wage
worker include those that would be expected.
Significant factors include combinations of the
following: Teenagers or young adults,
Females, Hispanics, less than 12 years of
schooling, service and farm worker occupa-
tions, and part-time work. 

9. Hours rose slightly (approximately one
percent) for low-wage workers in low-income
families above 25 percent of the low-income
cutoff and fell (by more than five percent) for
low-wage workers in families below 25 per-
cent of the cutoff. 

10. Note that Table 1.6 shows the average
contributions of sub-minimum, minimum and
near-minimum wage workers to all poor fami-
lies for different poverty lines. Therefore, the
sum of the contributions in columns 1, 2 and 3
is equal to the total contribution in column 4. It
should also be noted that Table 1.6 does not
show mean earnings. Instead, it shows the
mean contribution to the family income, which
is defined over all poor families, not just poor
families with positive earnings. As noted
above, many poor families have zero earnings
from low-wage work.   

11. Small labor supply elasticities suggest a
tax incidence in which workers also bear a
substantial part of the burden of the employer
contribution to payroll taxes. In practice some
of the payroll tax burden associated with the
employers’ share is probably shifted to work-
ers. In his classic study, "Who Paid the Taxes,
1966-1985," Pechman (1993) makes two
assumptions about the payroll tax. First, he
assumes the employers’ share is shifted for-
ward to consumers in the form of higher
prices. Second, he assumes it is shifted back-
ward to workers in the form of lower wages.
We assume workers bear none of the burden. 
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12. Appendix 3 provides tables that repeat this
analysis using comprehensive income and both
equivalence scales. The Orshansky scales are
described in the Appendix. The NRC scale is (A
+ PK)F, where A is number of adults, K is num-
ber of children, and P and F are set to 0.75 to
capture the lower cost of children and the
economies of scale of living in families.

13. Due to periodic changes in procedures
used for processing and compiling CPS data it is
not possible to match families and create panels
across every two-year period. For example, CPS
years 1995 and 1996 (calendar years 1994 and
1995) cannot be matched. 

14. The sampling frame for the CPS is the
housing unit. From one year to the next, some
families move and for those that remain in the

same house the size and composition can
change. We restrict our panels to samples of
families that can be matched in terms of age
and sex of each family member and other vari-
ables. Appendix 1 provides details concerning
the matching procedure. 

15. If the order of families in the income dis-
tribution did not change from year 1 to year 2
the quantile function in year 2 would be equiv-
alent to the income concentration function and
we would obtain identical results when we
analyzed anonymous families and the same
families. 

16. This figure is calculated from Table 4.8
by adding the higher income families rows 1-4
and dividing by the sum of the total column for
the same rows.
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