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1. Introduction

Responding to increasing social concerns about racial discrimination and
gender inequality in recent decades, statisticians and economists created methods
for making inter-distributional inequality comparisons—inequality between two
populations, not within a single population—with Gastwirth (1975), Dagum
(1980), Shorrocks (1982), Ebert (1984), and Butler and McDonald (1987), among
others making pioneering contributions to the literature.1 In these comparisons
of incomes or wages for males and females, whites and nonwhites, or younger and
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older persons, the essential data reside in a pair of distributions rather than a sin-
gle distribution, as with a Lorenz curve.

More recently, Le Breton et al. (2012) proposed a dominance approach to
defining discrimination patterns between two distributions and ordering discrimi-
nation patterns, which involves two pairs of distributions. They also proposed
refinements of first-order discrimination orderings by integration, yielding first-
and second-order discrimination curves. The dominance approach has two advan-
tages. First, it links discrimination orderings to welfare theory. Second, domi-
nance relations are more general—less sensitive to differences in value
judgments—than a discrimination index, and therefore achieve broader agree-
ment on the resulting orderings over the pairs of distributions.

We support the spirit of the Le Breton et al. (2012) approach, but we propose
an alternative formulation of the second-order discrimination measure with desir-
able features. We integrate with respect to the same variable in both the first- and
second-order measures and find a formulation that allows us to quantify the rela-
tive discrimination between two pairs of income (or wage) distributions as the
areas between the relevant generalized Lorenz curves. It follows from this connec-
tion that our rankings of discrimination patterns are equivalent to those obtained
from all S-convex discrimination indices. By these measures, a narrowing of the
income gap at lower incomes combined with a mean-preserving widening of the
income gap at higher incomes results in a reduction in second-order discrimina-
tion. We also demonstrate that comparisons based on our second-order discrimi-
nation curves (SDCs) are equivalent to comparisons of the truncated mean
incomes for the t poorest proportions of families across pairs of reference and
comparison distributions for population subgroups.

The alternative formulation advances discrimination comparisons in two
ways. First, it can be applied when the reference distribution does not first-order
dominate the comparison one. Second, it permits rankings of discrimination pat-
terns in situations where both the reference and comparison distributions differ,
which expands the range of possible discrimination comparisons. The price we
pay for these gains is that our approach, being a second-order stochastic domi-
nance notion, can be applied only to variables that contain cardinal information,
such as incomes or wages. As an illustration, we compare the discrimination (or
inter-distributional income inequality) between seniors and non-seniors across
ethnic groups.

Section 2 presents our alternative formulation, derives its implications, and
explores connections to the related literature. Section 3 illustrates our approach
by an application to the inter-distributional inequality between U.S. seniors and
nonseniors across ethnic groups, using data from the Current Population Survey.
Section 4 offers concluding remarks.

2. Methods

2.1. Previous Approaches

We compare the income distributions for two populations with right-
continuous, non-decreasing cumulative distribution functions, Fc mð Þ 5

Ðm
0 fc yð Þdy
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and Fr mð Þ 5
Ðm

0 fr yð Þdy, defined over non-negative income values, m 2 0;1½ Þ
where c denotes the comparison population, r denotes a reference population, and
fc yð Þ and fr yð Þ denote the respective density distribution functions over the income
values. Let Fc zcð Þ5Fr zrð Þ51 for some zc; zr <1 and assume that the lowest
income in each population is kc > 0 and kr > 0. The top-left panel of Figure 1
illustrates these functions. Le Breton et al. (2012) define the first-order discrimina-
tion curve (FDC), C1 tð Þ5Fr F21

c tð Þ
� �

, where t is the proportion of the comparison
population with income less than or equal to m, and F21

c tð Þ denotes the left-
continuous inverse of Fc mð Þ, also called the quantile function. FDC induces a par-
tial ordering: distribution Fc mð Þ exhibits at least as much first-order discrimination
as distribution Fr mð Þ if and only if C1 tð Þ � t for all t � 0; 1½ �: In the top-right panel
of Figure 1 we illustrate the FDC. From inspection of Figure 1, FDC dominance is
equivalent to first-order stochastic dominance (FSD), because C1 tð Þ � t for all t
2 0; 1½ � is equivalent to Fc mð Þ2Fr mð Þ � 0 for all m 2 0; zc½ �:

Figure 1. Construction of First-Order Discrimination Curve (FDC) and Second-Order Discrimina-
tion Curve (SDC)
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In a closely related contribution, Butler and McDonald (1987) proposed
inter-distributional Lorenz curves (ILCs) defined in terms of normalized partial
moments of the distributions, uc m; kð Þ5

Ðm
0 ykfc yð Þdy
� �

=Ec yk
� �

and
ur m; kð Þ5

Ðm
0 ykfr yð Þdy
� �

=Er yk
� �

. They proposed two “natural” ILCs. The first
ILC sets k50 and then plots uc m; 0ð Þ5Fc mð Þ and ur m; 0ð Þ5Fr mð Þ at correspond-
ing incomes. Here C1 tð Þ5ur u21

c t; 0ð Þ; 0
� �

is equivalent to the FDC above.
Another ILC sets k51 and plots uc m; 1ð Þ5Lc Fc mð Þ½ � and ur m; 1ð Þ5Lr Fr mð Þ½ �,
the Lorenz ordinates for a fixed m, at corresponding incomes in both populations.
However, ur u21

c t; 1ð Þ; 1
� �

does not provide a refinement of FDC comparisons.
To obtain such a refinement, Le Breton et al. (2012) proposed integrating C1

tð Þ as

U 2 tð Þ5
ðt

0
C1 uð Þdu for all t 2 0; 1½ �;(1)

which they call a second-order discrimination curve (SDC). They show that order-
ings of discrimination patterns by this measure are equivalent to those generated
by a discrimination index proposed by Gastwirth (1975). One feature of this
refinement is a bit unusual. The first-order curve cumulates according to an
income threshold, but the second-order curve cumulates according to a popula-
tion proportion. The latter orderings resemble SSD, but they are not equivalent,
except under the presence of the same uniform reference distribution in two dis-
crimination patterns (Le Breton et al., 2012, p. 1346).

2.2. A New Approach

We propose instead the second-order discrimination curve

C2 : 0; 1½ � ! 0; 1½ �; where C2 tð Þ5T21
r Tc tð Þð Þ for all t 2 0; 1½ �;(2)

Tc : 0; 1½ � ! 0; lc½ �; where Tc tð Þ5

Ðm tð Þ
0 12Fc xð Þð ÞdxÐm tð Þ

0 fc xð Þdx
t 2 0; 1ð �

0 t50

8>><
>>:(3)

and where m tð Þ5F21
c tð Þ and lc is the mean income of the comparison

distribution.
Alternatively, we can write

Tc tð Þ5
Qc tð Þ=t t 2 0; 1ð �

0 t50

(
(4)

where Qc tð Þ5
Ð t

0 F21
c pð Þdp5

Ðm tð Þ
0 xfc xð Þdx is the cumulative quantile function or

the generalized Lorenz curve and 0 � p � 1 is a population proportion. Let Qr tð Þ
and Tr tð Þ be defined analogously for the reference distribution.
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We can interpret Tc tð Þ as the truncated mean income of the t poorest propor-
tion of the comparison population or as the cumulative mean income up to the
quantile m tð Þ of the comparison population. Notice that m 1ð Þ5z, Tc 1ð Þ5lc, and
Tr 1ð Þ5lr. Notice further that both Tc tð Þ and Tr tð Þ are nondecreasing functions.
This follows from equation (4), and Qc tð Þ5

Ð t
0 F21

c pð Þdp, and from the fact that

F21
c pð Þ is a nondecreasing function. The latter implies that for any p � t, Qc tð Þ
�
Ð t

0 F21
c tð Þdp5F21

c tð Þ
Ð t

0 dp5F21
c tð Þt: Comparing the relevant areas in the top

panels of Figure 1 confirms this result. Hence, we have d
dt

Qc tð Þ
t

h i
5

Q0c tð Þt2Qc tð Þ
t2 5

F21
c tð Þt2Qc tð Þ

t2 � 0; 8 0 < t < 1, and likewise for Tr tð Þ:
Given that Tr tð Þ is nondecreasing, there is a well-defined left-continuous

inverse, T21
r lð Þ, such that

T21
r : 0; lr½ � ! 0; 1½ �;

where T21
r lð Þ5inf t5Fr sð Þ :

Ð s
0 xfr xð ÞdxÐ s
0 fr xð Þdx

� l

( )
for all l 2 0; lr½ �:

(5)

Define T21
c tð Þ accordingly. It is the proportion of the (ascending-ordered) refer-

ence population with truncated mean income lower than or equal to l. There-
fore, C2 tð Þ is the plot of (T21

r lð Þ, T21
c lð ÞÞ, or the plot of the inverse of the

truncated mean income curves for the reference and the comparison distribu-
tions. The bottom-left panel of Figure 1 illustrates the inverse truncated mean
income functions in equation (5), while the bottom-right panel displays the
SDC in equation (2).

SDC induces a partial ordering: distribution Fc mð Þ exhibits at least as much
second-order discrimination as distribution Fr mð Þ if and only if

C2 tð Þ � t for all t � 0; 1½ �:2(6)

This is illustrated in bottom-right panel of Figure 1, where C2 tð Þ is below the
diagonal.

2.3. Interpretation of Second-Order Discrimination and Related Indices

Notice that condition (6) is equivalent to

T21
r lð Þ � T21

c lð Þ for all l � 0; lc½ �; or(7)

2Eventually our SDC induces a further ordering on discrimination patterns: for any two distribu-
tions patterns [F1

r mð Þ;F1
c mð Þ� and [F2

r mð Þ;F2
c mð Þ�, pattern [F1

r mð Þ;F1
c mð Þ� exhibits at least as much

second-order discrimination as pattern [F2
r mð Þ;F2

c mð Þ� if and only if we have C2
1 tð Þ � C2

2 tð Þ for all
t � 0; 1½ �, where C2

1 tð Þ and C2
2 tð Þ denote the SDCs for distribution patterns 1 and 2, respectively. A sum-

mary discrimination index consistent with this ordering is provided in Section 3 and Table A2.
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Tc tð Þ � Tr tð Þ for all t � 0; 1½ �:(8)

Note that lr � lc and kr � kc are the standard necessary conditions for (6) to (8).
We assume both conditions in Figure 1 to illustrate SSD and SDC. We interpret
(6) through (8) as follows: the probability that a randomly selected individual in
the reference population belongs to the subgroup with cumulated mean income l
is lower than or equal to the probability that a randomly selected individual in
the comparison population belongs to the subgroup with the same cumulated
mean income l, for all l. Note that the s value in expression (5) may not be the
same for both populations, but the l value (the cumulated mean income) is the
same in both populations.

To see that this SDC ordering is consistent with the SSD ordering, notice
that the conditions above are equivalent to SSD, because

Tc tð Þ � Tr tð Þ t 2 0; 1ð �;(9)

is equivalent to

Qc tð Þ
t
� Qr tð Þ

t
t 2 0; 1ð �;(10)

and thus to

Qc tð Þ � Qr tð Þ t 2 0; 1ð �;(11)

and Tc 0ð Þ5Tr 0ð Þ5Qc 0ð Þ5Qr 0ð Þ50 for t50.
Given these results, we can define a class (U) of linear discrimination indices

(/) with positive weights, w tð Þ > 0:

/5

ð1

0
Qr tð Þ2Qc tð Þ½ �w tð Þdt:(12)

Measures of this form are familiar from related literatures: the idea of linear,
rank-dependent income inequality (Mehran, 1976), the contributions to risk and
social welfare theory by Yaari (1987, 1988), and a class of aggregate income redis-
tribution measures by Pf€ahler (1987, 1988). Using (12), we can state the
proposition:

/ � 0; for all / 2 U () Qr tð Þ2Qc tð Þ � 0; for t 2 0; 1½ �:(13)

The implication from right to left is obvious from the definition in (12). To prove
the implication from left to right, suppose for a contradiction that Qr tð Þ2Qc tð Þ
< 0 for some t 2 0; 1½ � and that Qr tð Þ2Qc tð Þ > 0 otherwise. Then there exist a
number k > 0 and an interval a; bð Þ � 0; 1½ � on which

ðb

a
Qr tð Þ2Qc tð Þ½ �dt < 2k:(14)

By choosing w tð Þ5m > 0 for t 2 a; bð Þ, we have
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ðb

a
Qr tð Þ2Qc tð Þ½ �mdt < 2mk:(15)

For all other values, t 2 0; a½ � [ b; 1½ �, let w tð Þ5h > 0. We can always choose h to
satisfy:

ða

0
Qr tð Þ2Qc tð Þ½ �hdt1

ð1

b
Qr tð Þ2Qc tð Þ½ �hdt5mk:(16)

For instance, we can set

h5
mkÐ a

0 Qr tð Þ2Qc tð Þ½ �dt1
Ð 1

b Qr tð Þ2Qc tð Þ½ �dt
:(17)

Then, combining (15) and (16), it cannot be true that

/5

ð1

0
Qr tð Þ2Qc tð Þ½ �w tð Þdt � 0 for all w tð Þ > 0:(18)

Note further that the following three conditions are all equivalent:

/ � 0; for all / 2 U(19)

Qr tð Þ2Qc tð Þ � 0; for all t 2 0; 1½ �(20)

Tr tð Þ2Tc tð Þ � 0; for all t 2 0; 1½ �:(21)

That is, proposition (13) and the proof that follows could be stated in terms of
Tr tð Þ and Tc tð Þ instead of Qr tð Þ and Qc tð Þ.

The equivalence of equations (19) through (21) enables us to refine rankings
of discrimination patterns based on FDC or FSD criteria. For any fixed reference
distribution, improvements in the comparison distribution in the sense of general-
ized Lorenz dominance or SSD (a mean-preserving contraction) reduce discrimi-
nation. Similarly, for any fixed comparison distribution, deterioration of the
reference distribution in terms of generalized Lorenz dominance or SSD (a mean-
preserving spread) reduces discrimination. In other words, narrowing of income
(wage) gaps at lower incomes combined with an equal widening of income (wage)
gaps at higher incomes results in a net reduction of second-order discrimination
according to our measure.

Our refinement of first-order discrimination will seem reasonable to many
researchers, because it is based on welfare dominance, but objections could be
raised. For instance, it may not address all concerns about “glass-ceiling effects”
[discrimination against persons with high incomes or wages (Blau and Kahn,
2016, p. 9)]. The numerical example in the Appendix provides illustrations of sev-
eral points raised here.

For any two discrimination patterns (F1
r mð Þ;F1

c mð ÞÞ and (F2
r mð Þ;F2

c mð ÞÞ we
can prove the proposition:
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/1 � /2; for all / 2 U () Q1
r tð Þ2Q1

c tð Þ � Q2
r tð Þ2Q2

c tð Þ; for t 2 0; 1½ �:(22)

As with proposition (13), proposition (22) can be expressed in terms of Tr tð Þ and
Tc tð Þ instead of Qr tð Þ and Qc tð Þ. That is, we can compare the discrimination or
inter-distributional inequality between two pairs of distributions by the areas
between either the respective generalized Lorenz curves or the corresponding
truncated mean income curves. Furthermore, we can compare two discrimination
patterns when both the comparison and the reference distributions differ, which is
not possible in LeBreton et al. (2012). We illustrate comparisons of this kind for
senior versus non-senior whites, blacks, and Hispanics in the U.S. in Section 3.

2.4. Links to Related Approaches

Our formulation of second-order discrimination also has links to the distri-
butional approach to earnings discrimination by Jenkins (1994), which is a differ-
ent approach but has some mathematical similarities. From the class U of
discrimination indices / defined by (12), we can derive a general measure of dis-
crimination in terms of the (weighted) area between the generalized Lorenz curves
for the reference distribution Qr tð Þ and the comparison distribution Qc tð Þ. This
measure includes two important special cases. If we set the weights
w tð Þ5t t21ð Þ 12tð Þ v22ð Þ, for v > 1; we obtain the extended-Gini-based measure
(Yitzhaki, 1983, Donaldson and Weymark, 1983). If we set v52, then w tð Þ52 and
we obtain the standard-Gini-based measure, where / equals twice the area
between the generalized Lorenz curves for the comparison and reference distribu-
tions. Let w tð Þ52W 0 tð Þ > 0. Then from (12),

/5

ð1

0
Qr tð Þ2Qc tð Þ½ �ð2W 0 tð ÞÞdt(23)

Using integration by parts, we can write:

/5

ð1

0
Qr tð Þ2Qc tð Þ½ �ð2W 0 tð ÞÞdt5 Qr 1ð Þ2Qc 1ð Þð Þ 2W 1ð Þð Þ

2

ð1

0
F21

r tð Þ2F21
c tð Þ

� �
2W tð Þð Þdt;

(24)

where W tð Þ is nonnegative and decreasing in t (W 0 tð Þ < 0Þ to satisfy the original
Yaari general form. Moreover, we can assume without loss of generality that W 1ð Þ50;
so our measure can be written in terms of income (wage) gaps of Jenkins (1994):

/5

ð1

0
F21

r tð Þ2F21
c tð Þ

� �
W tð Þdt;(25)

where F21
r tð Þ2F21

c tð Þ5yr tð Þ2yc tð Þ5g tð Þ denotes the income (wage) gap at posi-
tion t5Fr yð Þ5Fc yð Þ of both distributions. For the extended-Gini case, the weights
are W tð Þ5v 12tð Þ v21ð Þ. For the standard Gini coefficient, the weights are W tð Þ52
12tð Þ: Thus, our analysis is consistent with a measure of rank-dependent
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positional wage gaps. In the appendix, we translate the analysis to the discrete
context, as in Jenkins (1994), and provide a numerical illustration.3

Another measure proposed by Jenkins belongs to a closely related class. Let
Y be the class of all indices u:

u5

ð1

0
Qr;c tð Þ2Qc tð Þ
� �

w tð Þdt;(26)

where w tð Þ denotes positive weights and Qr;c tð Þ is the generalized concentration
curve for the reference distribution with respect to the comparison distribution,

Qr;c tð Þ5
ðt

0
F21

r Fcð ÞdFc:(27)

Using integration by parts, as before, u can be written as:

u5

ð1

0
F21

r Fcð Þ2F21
c

� �
W tð Þdt;(28)

where W tð Þ are positive and decreasing in t. For W tð Þ52 12tð Þ we get the stand-
ard Gini version [the continuous counterpart of the measure C in equation (7) in
Jenkins (1994, p. 87)] that corresponds to twice the area between the generalized
concentration curve for the comparison distribution and the generalized Lorenz
curve for the reference distribution. His C measure is therefore consistent with a
measure of rank-dependent individual wage gaps and our proposal can be inter-
preted as a variation on it.

The most important feature that our proposal shares with Jenkins (1994) and a
more recent contribution by del Rio et al. (2011) is that it takes into consideration
the distribution of income (wage) gaps, not just their mean. Our aggregation of the
wage gaps could be made using the same normative criteria that they use, but here
the differences emerge. Jenkins (1994) differs from us by taking absolute values of
the income (wage) gaps before aggregating, which discards the distinction between
disadvantages and advantages of the comparison distribution relative to the refer-
ence distribution. Finding this approach unsatisfactory, del Rio et al. (2011) impose
a focus axiom that aggregates only the positive income (wage) gaps, which restricts
attention to the disadvantages of the comparison relative to the reference distribu-
tion. Our approach retains the distinction between the advantages and disadvantages
of the comparison distribution relative to the reference distribution and takes both
into consideration by examining the entire distribution; however, we consider only
the anonymous, positional income (wage) gaps, not the individual income gaps, so we
ignore re-rankings of individuals due to discrimination.

3. Application

To illustrate our approach to discrimination, we take up one of the most
challenging problems confronting the U.S.: the relative well-being of the baby

3We owe the numerical illustration to an anonymous referee.
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boomers as they enter into retirement (Kotlikoff and Burns, 2004), which will ini-
tiate a secular decline in the share of the population of working age and deplete
the Social Security trust fund reserves. According to the calculations of the Office
of the Chief Actuary for the Social Security Administration (2014), the combined
Social Security and Disability Insurance reserves will be spent by 2033. At that
point, present law would require that benefits be reduced to what incoming reve-
nues can finance. This adjustment in retiree benefits, if implemented, can be lik-
ened to discrimination against seniors (greater inter-distributional income
inequality between seniors and non-seniors). Here we illustrate how one could
track the situation as it evolves.

The baby boomers were born between 1946 and 1964, so the oldest boomers
recently began drawing Social Security benefits and the youngest boomers
became 50 years old in 2014, the age at which persons qualify for AARP member-
ship in the U.S. Using incomes for seniors (age 50 or older) and non-seniors
(under age 50), we can construct quantile functions and check for first-order dis-
crimination or inter-distributional inequality against seniors. To compare discrim-
ination patterns, we create subsamples representing ethnic groups (whites, blacks,
and Hispanics) and examine their FDCs and SDCs.

Our income data come from the Current Population Survey in 2006, 2009,
and 2012, expressed in 2012 dollars. Given that the incomes of seniors depend
heavily on government transfers (e.g. Social Security), we choose comprehensive
incomes [cash income plus in-kind transfers (except government medical benefits,
which are problematic to measure) minus taxes, but ignoring unrealized capital
gains (also problematic to measure)] as the income concept. For this application
we treat the household as both the income sharing unit and the unit of analysis,
so our comparisons all involve household incomes.

Table 1 gives the quantile functions, F21 tð Þ, for seniors and non-seniors in
each ethnic group. Inspection of Table 1 reveals crossings in each group [column

TABLE 1

U.S. Quantile Functions By Age And Race

t

Seniors F21 tð Þ Non-Seniors F21 tð Þ

Whites
(1)

Blacks
(2)

Hispanics
(3)

Whites
(4)

Blacks
(5)

Hispanics
(6)

0.10 14,589.8 10,106.3 11,227.9 19,376.0 11,242.6 15,417.0
0.20 21,598.8 13,325.9 15,798.3 28,911.0 17,020.0 21,707.0
0.30 28,719.0 17,789.7 21,133.4 36,621.9 22,142.3 26,881.0
0.40 36,239.8 23,118.8 27,131.9 44,406.0 26,998.0 31,731.7
0.50 44,826.4 29,048.9 33,513.0 52,875.9 32,611.0 36,932.6
0.60 55,246.5 36,237.6 41,429.2 62,261.6 38,729.0 43,285.3
0.70 67,990.0 45,469.2 50,927.9 73,559.6 47,055.0 51,659.6
0.80 84,658.0 58,375.0 65,080.9 87,951.2 59,033.6 63,523.0
0.90 112,626.2 80,404.2 88,699.0 113,137.8 78,609.0 82,730.2
1.00 1,400,316.3 1,009,161.4 1,160,438.5 1,119,386.9 959,222.0 1,003,840.6

The quantile functions are based on household comprehensive incomes. We find crossings in
the quantile functions, F21 tð Þ, for the seniors and non-seniors in all ethnic groups [(1) vs. (4), (2)
vs. (5), and (3) vs. (6)]. Quantile function crossings imply the absence of FSD, so the FDC crosses
the diagonal in the unit square.
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(1) vs. (4), (2) vs. (5), and (3) vs. (6)]. These crossings imply that there is no FDC
dominance and that the FDCs for all the groups cross the diagonal in the unit
square. To determine whether crossings occur at the second degree, we compare
the truncated mean income functions in Table A1 of the Appendix. Here we find
no crossings in any group; non-seniors dominate seniors in all groups. These find-
ings imply second-order discrimination against seniors in all three groups. The
same finding emerges from Table A2 in the Appendix, where we give the SDC
ordinates, and in Figure 2, where the SDCs all lie below the diagonal. This exam-
ple demonstrates the possibility of finding discrimination patterns even when the
reference distribution (non-seniors) does not first-order dominate the comparison
one (seniors).

Figure 2 also allows us to compare discrimination patterns across ethnic
groups. Inspection of the three SDCs reveals two crossings: one involving whites
and Hispanics and another involving Hispanics and blacks. In both cases, com-
parisons of discrimination patterns are inconclusive. In contrast, the SDC for
whites lies everywhere below the SDC for blacks, so we infer that the discrimina-
tion (disadvantage) is greater for white seniors than for black seniors. At the same
time it is important to remember that in Table 1, white seniors first-order domi-
nate black and Hispanic seniors. Hence, the greater disadvantage of white seniors
is with respect to non-seniors in the same ethnic group, not with respect to the

Figure 2. Second-Order Discrimination Curves for U.S. Whites, Blacks, and Hispanics: Seniors
versus Non-Seniors
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seniors in other ethnic groups. We can aggregate across the income gaps to com-
pare the degree of discrimination. Using a summary index based on twice the
area between the SDC and the diagonal, we find the greatest discrimination for
whites (0.2152), followed next by Hispanics in between (0.1996), and smallest for
blacks (0.1421), as reported in the notes for Table A2.

4. Conclusion

Our proposed SDC is a natural refinement of the first ILC of Butler and
McDonald (1987) and the FDC of Le Breton et al. (2012). We demonstrate equiv-
alence between SDC orderings of two distributions truncated at any cumulative
mean income and SSD orderings of the entire distributions. Using this equiva-
lence, we can quantify the discrimination pattern for a pair of income (or wage)
distributions as the area between the corresponding generalized Lorenz curves. In
taking this approach, we incorporate the notion that a mean-preserving transfer
in the comparison distribution from the top of the income (or wage) distribution
to the bottom reduces overall discrimination. The opposite applies for the refer-
ence distribution.

Our formulation of the SDC advances discrimination comparisons in two
other significant ways. First, it can be applied when the reference distribution
does not first-order dominate the comparison one. Second, it allows rankings of
discrimination patterns in situations where both the reference and comparison
distributions differ. We illustrate both possibilities by comparing discrimination
against U.S. seniors across ethnic groups. The price we must pay for these advan-
ces is that our approach, being based on SSD, can be applied only to variables
that contain cardinal information, such as incomes and wages.
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Supporting Information

Additional supporting information may be found in the online version of this article at the
publisher�s web-site:

Table A1: U.S. Truncated Mean Income Functions by Age and Race

Table A2: Second-Order Discrimination Curves for U.S. Whites, Blacks, and Hispanics:
Seniors versus Non-Seniors
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