
Beyond the Health Concentration Index: An
Atkinson Alternative for the Measurement of
the Socioeconomic Inequality of Health

Guido Erreygers
Department of Economics, University of Antwerp

City Campus, Prinsstraat 13, 2000 Antwerpen, Belgium
guido.erreygers@ua.ac.be

November 10, 2006

Abstract

The Health Concentration Index is a frequently used indicator for
the measurement of the socioeconomic inequality of health. This note
starts from a discussion of some of the weaknesses of this index. It then
presents two possible alternative measures. The �rst is an adaptation
of the Concentration Index. The second and more important of the
two is constructed by following an Atkinson approach.
Keywords: Health inequality, Socioeconomic inequality, Concen-

tration Index, Atkinson Index
JEL Classi�cation Number: D63, I10
Acknowledgements: My greatest thanks go to Tom Van Ourti

for the many stimulating discussions on inequality measurement which
we had over the years. I have also bene�ted from comments by Chris-
tian Bidard, Bruno De Borger, Marc Fleurbaey, Hélène Huber, Xander
Koolman, Ellen Van de Poel, Eddy Van Doorslaer, Jérôme Wittwer
and Buhong Zheng. The paper has been presented at seminars in the
University of Antwerp, the University of Paris X - Nanterre and the
Erasmus University Rotterdam, and also at the WIDER-UNU con-
ference Advancing Health Equity in Helsinki (September 2006). Tom
Schatteman has provided crucial assistance on the empirical example.
I assume all responsibility for errors and miscomprehensions.

1



1 Introduction

In his widely praised masterpiece Poverty. A Study of Town Life (1901) Ben-
jamin Seebohm Rowntree devoted a whole chapter to the relation of poverty
to health. The conclusion he reached was that his tests �point[ed] clearly
to the low standard of health amongst those living in poverty�(p. 215). A
telling example of such a test had to do with the general physical condition of
children from working classes. A quali�ed investigator was asked to classify
the physical condition of children under four headings: �Very good�, �Good�,
�Fair�, or �Bad�. When the results were expressed in function of the income
groups to which these children belonged, the following was obtained:

Table 1: Poverty and health in York (1901)
Boys

Very good Good Fair Bad
Section 1 (poorest) 2.8% 14.6% 31.0% 51.6%
Section 2 (middle) 7.4% 20.1% 53.7% 18.8%
Section 3 (highest) 27.4% 33.8% 27.4% 11.4%

Girls
Section 1 (poorest) 2.1% 14.6% 31.0% 52.3%
Section 2 (middle) 7.5% 21.2% 50.4% 20.9%
Section 3 (highest) 27.2% 38.0% 23.1% 11.7%
Source: Seebohm Rowntree (1901: 213-214).

It jumps from this table that the general health of the children was posi-
tively and strongly correlated to their income group. This is an early example
of what epidemiologists have de�ned as the �social gradient in health and
disease�, the widely observed fact that rich people tend to be in better health
than poor people.1

Not only epidemiologists, but also economists and other social scientists
have studied the issue, and there is now a growing body of literature which
deals with the measurement of the socioeconomic inequality of health. The
main question asked by researchers in this �eld has been formulated as fol-
lows: �To what extent are there inequalities in health that are systematically
related to socioeconomic status?�2 Di¤erent indicators have been proposed
for the measurement of this type of inequality. Among health economists the
health Concentration Index, a measure closely related to the well-known Gini
coe¢ cient mainly used for the calculation of income inequality, seems to be
perceived as the best available indicator. An impressive number of studies is

1See, for instance, Marmot (2003), and Daniels, Kennedy and Kawachi (2004).
2Wagsta¤, Paci and van Doorslaer (1991: 546).
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now available suggesting that the health Concentration Index provides use-
ful insights into important aspects of the socioeconomic inequality of health.3

There is also interesting work on the social welfare theoretic foundations of
the health Concentration Index.4

In this paper I challenge the usefulness of the health Concentration Index
as an indicator of the socioeconomic inequality of health in general. With
�health in general�I refer to the overall health status of individuals, for in-
stance such as recorded in surveys of self-reported health, where respondents
are asked to describe their health status in terms like �excellent�, �fair�or
�bad�. I argue that in those cases the value of the index must be treated
with caution; in fact, the informational content of the indicator is rather
poor. Moreover, the information which the indicator does provide can also
(and easily) be obtained without having to calculate the health Concentra-
tion Index. The indicator might be useful for the assessment of some aspects
of health inequality, but the number of these seems limited.
The main aim of this paper is to propose an alternative for the health

Concentration Index. In fact, I will propose two alternatives. The �rst mir-
rors the procedure by which the health Concentration Index is constructed,
but in a way which avoids its main shortcoming The second and more im-
portant measure builds upon the approach of Atkinson.

2 Assumptions

We consider a given population of n individuals represented by the set N =
f1; 2; :::; ng. Our goal is to �nd out whether some kind of systematic relation
exists between the socioeconomic and health statuses of these individuals.
The socioeconomic status of individual i will be measured by her income yi,
a nonnegative real number. The health status of individual i will be measured
by hi, a nonnegative real number which represents her health situation. A
social state is described by the two vectors y = [y1; y2; : : : ; yn] and h =
[h1; h2; : : : ; hn] : The average income of the population will be denoted as �y
and the average health as �h:

�y �
1

n

X
i

yi, �h �
1

n

X
i

hi (1)

3One might for instance consult the list of working papers of the ECuity projects,
http://www2.eur.nl/bmg/ecuity/.

4See, for instance, Bommier and Stecklov (2002), Fleurbaey (2006), and Bleichrodt and
van Doorslaer (2006).
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In addition, we denote the rank of individual i in the income distribution by
�i, with the richest individual ranked �rst, and the rank of individual i in
the health distribution by �i, with the healthiest individual ranked �rst. In
the case of ties, we assign to each member of the tied group the average rank
of the group.

3 The Health Concentration Index

A huge variety of measures has been developed for the measurement of income
inequality. If we are interested in the distribution of health as such, i.e. not
in its relation to income, we could in principle take any measure used in
connection with income inequality and apply it to the distribution of health.
In this way we can de�ne the Gini coe¢ cient of health inequality Gh:

Gh � 1�

P
i

(2�i � 1)hi

n2�h
(2)

In this formula the weight given to the health level of an individual is deter-
mined by the rank of that individual in the health distribution (�i).
For the measurement of the socioeconomic inequality of health, i.e. the

inequality of health in relation to the socioeconomic position of individuals,
other indices are required. One such measure is the health Concentration
Index Ch:

Ch � 1�

P
i

(2�i � 1)hi

n2�h
(3)

The main di¤erence between Gh and Ch is that the latter uses weights de-
termined by the rank of individuals in the income distribution (�i).
The properties of the Concentration Index and its relation to the Gini

coe¢ cient are well-known.5 Whereas the Gini coe¢ cient lies between 0 and
1 (or more exactly (n � 1)=n), the Concentration Index can take any value
between �1 and +1 (the exact limits are �(n�1)=n and +(n�1)=n). Ch = 0
is seen as an indication that there is no systematic correlation between the
distribution of health and the distribution of income, Ch > 0 that there is
positive correlation, and Ch < 0 that there is negative correlation.
An interesting formula can be derived which explains this property. Sup-

pose that the chance of your having a high or a low income is not related to
your health status. This means that whatever your health status, the best
guess we can make about your income is that it is equal to the average income

5See, for instance, Kakwani (1980: 173-181).
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�y. One might also say that whatever your rank in the health distribution,
the best guess we can make about your rank in the income distribution is
that it is equal to the average rank (n+1)=2. If this holds for every member
of the population, the best estimate of the Concentration Index is:

Ĉh = 1�

P
i

(2
�
n+1
2

�
� 1)hi

n2�h
= 0 (4)

More generally, assume that the best guess we can make about person i�s
income rank, �̂i, is a simple linear function of that person�s health rank �i,
i.e. assume that we have:

�̂i = �̂+ �̂�i (5)

Let the values of �̂ and �̂ be estimated by means of an OLS regression of
the equation �i = � + ��i + ui. In that case �̂ is equal to the coe¢ cient of
correlation between the ranks of income and the ranks of health:

�̂ =
Cov(�; �)

����
(6)

and furthermore we have:

�̂ =
(1� �̂)(n+ 1)

2
(7)

The last equation implies that
P
i

�̂i =
P
i

�i =
n(n+ 1)

2
. We have the

following result:

Proposition 1 If income ranks are estimated from health ranks by the re-
lation �̂i = �̂ + �̂�i, where �̂ is the coe¢ cient of correlation between the
ranks of income and the ranks of health, the estimated value of the health
Concentration Index is Ĉh = �̂Gh.

Proof. Replacing �i by �̂i in the de�nition of the health Concentration
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Index, we obtain the following estimated value of the index:

Ĉh = 1�

P
i

n
2
h
(1��̂)(n+1)

2
+ �̂�i

i
� 1
o
hi

n2�h

= 1�
(1� �̂)(n+ 1)n�h +

P
i

(2�̂�i � 1 + �̂ � �̂)hi

n2�h

= 1�
(1� �̂)(n+ 1)n�h + (�̂ � 1)n�h + �̂

P
i

(2�i � 1)hi

n2�h

= 1� (1� �̂)� �̂(1�Gh)
= �̂Gh

This establishes the result.
Hence, if the ranks of income and health are uncorrelated (i.e. �̂ = 0

and �̂ = (n + 1)=2, the case we examined previously) the expected value
of the health Concentration Index is zero. If, however, they are positively
correlated (�̂ > 0), we expect the health Concentration Index to be positive;
and of course if they are negatively correlated, we expect the index to be
negative. What the formula Ĉh = �̂Gh highlights is that the Concentration
Index is essentially the coe¢ cient of correlation between the ranks of income
and health scaled by the Gini coe¢ cient of health inequality.6

4 Critique of the Health Concentration Index

Let me begin by mentioning a well-known, but relatively minor shortcom-
ing of the health Concentration Index. Although we would like to �nd out
whether a systematic relation exists between income and health, with respect
to income the index takes into account only the ranks and not the levels of
income. But a given ranking of incomes may hide very di¤erent levels of in-
come. Both a relatively equal and a relatively unequal distribution of income
are compatible with any given ranking. Moreover, if changes occur in the
distribution of income which do not a¤ect the income ranks (e.g. a series of
transfers which make the distribution more equal), no e¤ect will be seen on
the Concentration Index.

6This formula seems to be new. The closest I have been able to �nd is a result by
Kakwani (1980: 174, Theorem 8.4). Applied to our case, he proves that Ch is equal to Gh
multiplied by the ratio of the coe¢ cient of correlation between h and � and the coe¢ cient
of correlation between h and �.

6



The major problem with the health Concentration Index Ch - and with
the Gini coe¢ cient of health inequality Gh - is that the measurement of
health is fundamentally di¤erent from the measurement of income. As a
matter of fact, there is no �natural unit�for the measurement of health, and
any particular unit seems to be as good (or as bad) as any other. Should
health be measured on a scale between 0 and 1? Why not between 1 and
20, or between �2 and 50? Does it make sense to say that your health has
�doubled�when your health status changes from hi to 2hi? The position
defended here is that this is highly doubtful. The health status indicator
is an essentially qualitative variable which might be used to order people
according to their health situation, but no conclusion can be drawn about
the intensity corresponding to a speci�c value of the health indicator. In
other words, the health indicator is intrinsically an ordinal variable, not a
cardinal one.
This observation is by no means new, but its consequences should not be

underestimated. No clear meaning can be given to the average of an ordinal
variable. Therefore, all measures which refer to the average level of health
in society - and the health Concentration Index is one of them - must be
treated with extreme caution.7 Those who advocate the use of this index ap-
pear to be aware of the problem and stress that the health indicator should
be a cardinal variable. They have developed ingenious methods to transform
ordinal health indicators (such as self-reported health) into cardinal ones.8

Legitimate doubts may be raised about this alchemy which turns iron into
gold. Moreover, it may not even be enough. In fact, we would like to have
an indicator that enables us not only to identify the type of correlation (pos-
itive or negative), but also to say something about its magnitude (large or
small). Yet if the health indicator is a cardinal variable but not a ratio-scale
variable, then the value of the Concentration Index Ch (and of the Gini co-
e¢ cient Gh as well) is arbitrary. In other words, the issue is whether we
can measure health like we measure temperature (by a cardinal variable) or
like we measure length (by a ratio-scale variable). We can go from any tem-
perature indicator t to an alternative temperature indicator ~t by means of a
positive linear transformation ~t = a+ bt, where b is a positive scalar. For the
measurement of length, however, two alternative indicators l and ~l must be
such that ~l = bl.9

7For a clear presentation of the issues involved, see Allison and Foster (2004). With
regard to qualitative variables like health they suggest to use median-based instead of
mean-based inequality measures.

8A recent example is van Doorslaer and Jones (2003).
9An excellent overview of the di¤erent types of measurement is given by Sen (1973:

3-5).
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It is easy to show that the value of the Concentration Index Ch is to a
large extent arbitrary if the health indicator is a cardinal but not a ratio-
scale variable. Suppose that we transform the original health indicator h
into an alternative one ~h by means of the function ~h = a + bh, where b
is a positive scalar (if we are not prepared to contemplate negative health
levels, we should add the requirements that h and ~h must be non negative).
Observe that �~h = a+b�h. The Concentration Index of socioeconomic health
inequality now becomes:

C~h = 1�

P
i

(2�i � 1)(a+ bhi)

n2(a+ b�h)
(8)

which after some manipulations can be reduced to10:

C~h =

�
b�h

a+ b�h

�
Ch (9)

Unless we always have a = 0, i.e. unless the health indicator is a ratio-scale
variable, the value of the Concentration Index can be changed at will. The
scale chosen for the measurement of the health status therefore determines
the exact value of the index. As a result, it is simply impossible to say
whether the measured inequality is large or small; a value close to zero does
not mean that the socioeconomic inequality is necessarily small, and a value
close to 1 does not mean that socioeconomic inequality is necessarily large.
The same goes for the Gini coe¢ cient of health inequality since we have:

G~h =

�
b�h

a+ b�h

�
Gh (10)

Hence a positive linear transformation of the measure of health a¤ects the
Concentration Index and the Gini coe¢ cient in the same way. It follows that
the ratio of the two will remain constant, and in particular we have, for the
correlation tendency speci�ed in (5):

Ĉh
Gh

=
Ĉ~h
G~h

= �̂ (11)

This relationship continues to hold even if our health indicator is a purely
ordinal variable which is subjected to a positive monotonic transformation.
The upshot is that unless health is measured by a ratio-scale variable, the

only solid information which is conveyed by the Concentration Index Ch and

10This result was already proved by Kakwani (1980: 176).
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the Gini coe¢ cient Gh together is that we expect their ratio to be equal to
the coe¢ cient of correlation between the ranks of income and health. Given
how hard it is to give meaning to the notions of �zero health�and �doubling
health�, it seems extremely di¢ cult to maintain that it is possible to measure
health by a ratio-scale indicator. So perhaps we should limit ourselves to the
calculation of the coe¢ cient of correlation between the ranks of income and
health, and abandon the idea that the health Concentration Index can be
expressed more precisely. Or at least we should restrict the use of the health
Concentration Index to those aspects of health which can be measured on a
ratio-scale.
This di¢ culty with regard to the interpretation of the Concentration In-

dex is reminiscent of the critique levied against Dalton�s measure of inequality
by Atkinson. Dalton (1920) proposed to measure income inequality by com-
paring the actual social welfare level to the maximum possible social welfare
level. Atkinson (1970) pointed out that the value of this measure changes as
a result of a positive linear transformation of the individual welfare function.
He also showed that an alternative measure can be de�ned by comparing
income levels instead of welfare levels. This is the approach which I follow
in the remainder of the paper.

5 An Alternative Concentration Index

Unlike health, income is measured by a ratio-scale indicator. That is the
reason why the Gini coe¢ cient of income inequality Gy, de�ned as:

Gy � 1�

P
i

(2�i � 1)yi

n2�y
(12)

remains constant if we change the unit by which income is measured. This
implies that the value of the Gini coe¢ cient Gy can be used to assess the
magnitude of income inequality.
For the measurement of the socioeconomic inequality of health we need

to take into account both the distribution of income and the distribution of
health. Health status is essentially an ordinal variable. We can safely rely on
information concerning health status rank, but we should avoid to refer to
health status levels. The health Concentration Index Ch is based upon health
levels and income ranks. In view of the nature of income and health, it seems
advisable to turn things around and to construct an indicator based upon
income levels and health ranks. Instead of weighing health status levels by
income ranks, let us weigh income levels by health status ranks. This gives
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us the Concentration Index of health-ranked income inequality Cy:

Cy � 1�

P
i

(2�i � 1)yi

n2�y
(13)

This alternative Concentration Index Cy has similar properties as the
index Ch. Suppose that there is no systematic correlation between income
and health: whether you are rich or poor has no in�uence on your rank in
the health distribution. In other words, for every individual the expected
rank in the health distribution is the same and equal to (n + 1)=2. In these
circumstances, the expected value of the Concentration Index is equal to:

Ĉy = 1�

P
i

(2
�
n+1
2

�
� 1)yi

n2�y
= 0 (14)

If, however, there is a systematic correlation between income and health,
we can expect that the value of the Concentration Index will be di¤erent from
zero. Assume that the health rank �i and the income rank �i are correlated
as follows11:

�̂i = �̂+ �̂�i (15)

Following the same procedure as above, we can prove:

Proposition 2 If health ranks are estimated from income ranks by the rela-
tion �̂i = �̂+ �̂�i, where �̂ is the coe¢ cient of correlation between the ranks
of income and the ranks of health, the estimated value of the Concentration
Index of health-ranked income inequality is Ĉy = �̂Gy.

Several remarks should be made about the Concentration Index Cy. First,
observe that when the health status variable h is subjected to a positive
monotonic transformation, the value of index Cy remains the same, unlike
that of index Ch. Moreover, a proportional change of all income levels has
also no e¤ect upon index Cy. Hence Cy is scale independent and some kind
of absolute value may be attached to it.
Second, although the value of the Concentration Index theoretically lies

between �1 and +1, Proposition 2 suggests that we can expect its value to
lie between �Gy and +Gy, which is a much narrower band.
Third, Proposition 2 clari�es that the Concentration Index is a combina-

tion of two other measures: the Gini coe¢ cient Gy, which measures the �pure�
income inequality, and the rank correlation coe¢ cient �̂, which measures the

11The �̂ and �̂ coe¢ cients are the same as in (5).
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correlation between the ranks of income and health. One might say that the
second is the more important of the two, since it exclusively determines the
sign of the Concentration Index, and it jointly determines its absolute level.
Can a case be made to replace the Concentration Index Ch by the Con-

centration Index Cy as an indicator of the socioeconomic inequality of health?
There are at least two arguments in favour of this: �rst, the insensitivity of
Cy to changes in the measurement of income and health, and second, the
fact that the sign of the expected value of Cy is always the same as the sign
of the expected value of Ch. An argument against such a change, however,
is that the ranking of social states generated by index Cy is not necessar-
ily the same as the one generated by index Ch. It might even be that a
change which is recorded as inequality-increasing by one index, is recorded
as inequality-decreasing or neutral by the other. Here is an example: suppose
income is transferred from a relatively poor person to a relatively rich one,
but without changing the income rank of any person, and without modify-
ing the health status of any person. This transfer, which is clearly income
inequality increasing, de�nitely increases the Gini coe¢ cient Gy. Whether
it also increases the Concentration Index Cy is not sure; if the rich person
happens to be healthier than the poor person, Cy will increase; in the reverse
case, Cy will decrease. So the exact e¤ect upon Cy depends upon chance.
We can, however, use the expected value formula of Proposition 2 to derive
that we expect the index to increase if income and health are positively cor-
related (�̂ > 0) and to decrease if they are negatively correlated (�̂ < 0).
Since health ranks and income ranks have not changed, the coe¢ cient of
correlation �̂ remains the same as before the transfer. Moreover, given that
nothing has been changed in the distribution of health and the income ranks
remain the same, the transfer does not a¤ect the Concentration Index Ch.
So a change which has no e¤ect at all upon the index Ch may well have an
e¤ect upon the index Cy (and vice versa).
But perhaps the problem is not as hard as it seems. At least the expected

values of the two concentration indices - and therefore the ranking of social
states according to the expected values of the two indices - are clearly related
to one another. By combining Propositions 1 and 2 we obtain:

Ĉh =
Gh
Gy
Ĉy (16)

Hence any ordering of social states generated by the estimated indicator
Ĉy can be transformed into an ordering of social states generated by the
estimated indicator Ĉh by �correcting� the values of the �rst indicator by
the corresponding ratio of the Gini coe¢ cients, Gh=Gy.
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6 A New Indicator

6.1 The Atkinson approach

Another way of measuring the socioeconomic inequality of health consists of
following an Atkinson approach.12 Let social welfare W be a simple sum of
individual welfare levels ui:

W =
X
i

ui (17)

Atkinson assumed that the welfare of individual i is determined exclusively
by her income yi, and that for all individuals an identical individual welfare
function is used, which is concave in income. Hence the individual welfare of
person i generated by income yi is ui = u(yi), and the social welfare generated
by income distribution y is W (y) =

P
i

u(yi). To measure the inequality of

this distribution, Atkinson looked for an equivalent income ye which, if given
to everyone, would generate exactly the same level of social welfare as the
one generated by the existing unequal distribution of incomes. The Atkinson
measure of inequality A is de�ned as:

A = 1� ye

�y
=

P
i

(yi � ye)P
i

yi
(18)

The concavity of the individual welfare function ensures that the equivalent
income cannot exceed the average income, and therefore A lies between 0
(perfect equality) and 1 (extreme inequality).
Suppose now that the welfare of individual i is determined both by her

income yi and by her health status hi. As before we assume that income
yi is measured by a nonnegative real number, but with regard to health we
adopt an approach which seems more appropriate to represent its qualitative
nature. Let us assume that the health status of an individual can take a
�nite number of �values�, say k di¤erent values h(1); h(2); :::; h(k).13 The
individual welfare of a person with income yi and health status hi is described

12My main source of inspiration is Atkinson (1970). I use his framework to compare
the inequality of income to the inequality of health in a given social state. The work of
Atkinson and Bourguignon (1982) deals explicitly with multidimensional inequality, but
tries to establish criteria to compare di¤erent social states.
13These values might correspond to purely qualitative designations of health, such as

�very good�, �good�, �average�, �bad�and �very bad�. Our framework can be adapted
easily to continuous health measures.
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by a function ui = u(yi; hi)14, and the social welfare generated by incomes y
and health h by:

W (y; h) =
X
i

u(yi; hi) (19)

The purpose of a socioeconomic indicator of health inequality is to �nd
out whether the distribution of health follows the same pattern as the distri-
bution of income. In the Atkinson spirit we would like to test this by com-
paring the existing situation of income and health to another, �equivalent�
situation of income and health, which somehow re�ects the idea of income
and health being distributed without correlation over the whole population.
The di¢ culty is how to de�ne this uncorrelated distribution of income and
health. Could it be a situation in which we assign to every member of the
population the same health status? Following Atkinson we could try and
�nd the health status h(j�) such thatX

i

u(yi; h(j
�)) =

X
i

u(yi; hi) (20)

Even if there exists such a health status level - which is doubtful - it is hard to
see what use could be made of it. There is, in fact, no meaningful �average�
health status to which it can be compared. As in the case of the health
Concentration Index, little or nothing can be expected from a comparison of
health levels. What we can do, however, is compare probabilities of attaining
di¤erent health statuses.

6.2 Risk pro�les

The actual health status of individual i, hi, is drawn from the set of possi-
ble health statuses, fh(1); h(2); :::; h(k)g. If rich people tend to have better
health than poor people, this means that for rich people the probabilities of
drawing a good health status are higher than those for poor people. This
can be formalized as follows. Let �i(j) � 0 be the probability that person i
has health status h(j). Evidently we must have, for every person i:X

j

�i(j) = 1 (21)

where j goes from 1 to k. We would like to know whether the individual
probability distribution vectors (or risk pro�les) �i = [�i(1); �i(2); : : : ; �i(j)]

14It would be more accurate to speak of a family of functions u(yi; h(j)), one for each
of the k possible health status levels h(j). If hi = h(s), we have u(yi; hi) = u(yi; h(s)). In
other words, I am using here the concept of a state-dependent utility function (cf. Viscusi
and Evans, 1990, and Evans and Viscusi, 1991).
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di¤er systematically for di¤erent income groups, and whether a pattern can
be found in the di¤erences.15

Let us re�ect for a moment on the notion of individual risk pro�le. The
idea is that your chances of attaining a certain health status depend upon
the group to which you belong. It might very well be that we have reliable
information on systematic di¤erences between the young and the old, between
men and women, between urban and rural populations, etc. For our purposes
we need a partition of the population into Q di¤erent subsets N1; N2; : : : ; NQ,
such that N1[N2[: : :[NQ = N and no two subsets overlap. Each individual
belongs to exactly one subset, or reference group as I will call it from now
on. For each reference group R we then de�ne a speci�c risk pro�le �R =
[�R(1); �R(2); : : : ; �R(j)] by calculating the frequency with which each health
status occurs in this group. Let reference groupNR consists of nR individuals,
and suppose that nR(j) of them have health status h(j). Then we take:

�R(j) �
nR(j)

nR
(22)

If individual i belongs to reference group R, her individual risk pro�le �i is
equal to the risk pro�le of her reference group �R.
One can think of various ways of dividing the population into reference

groups, using criteria like age, sex, ethnicity, etc. or combinations of these.
One possibility is to de�ne reference groups on the basis of income; one
could, for instance, divide the population into income deciles and derive the
risk pro�le of each decile. Since what interests us here is the relationship
between income and health, we assume in what follows that our reference
groups are de�ned exclusively on the basis of income.16

Above we have shown how for each reference group a typical risk pro�le
can be de�ned. Using the same procedure we can also de�ne a risk pro�le for
society as a whole, which I call the average risk pro�le of society. The average
risk pro�le � = [�(1); �(2); : : : ; �(j)] is found by calculating the frequency
with which each health status occurs in society. If there are in total n(j)
individuals with health status h(j), we have:

�(j) � n(j)

n
(23)

Obviously, we have:

� =
X
R

nR
n
�R =

X
i

1

n
�i (24)

15Zheng (2006) has followed a similar approach.
16If reference groups are de�ned otherwise, the indicators which I introduce further in

this section must be slightly modi�ed.
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6.3 Equivalent incomes

If health is distributed unequally over the population and if this inequality
is somehow related to income, then it will be re�ected in di¤erences between
individual risk pro�les. As a �rst step towards the measurement of socioe-
conomic health inequality, I translate the deviations between individual risk
pro�les and the average risk pro�le into income. Imagine for a moment that
there were no systematic di¤erences among individuals with regard to the
probabilities of attaining a certain health status. This means that each in-
dividual�s risk pro�le �i would be equal to the average risk pro�le �. The
expected individual welfare of person i with income yi and risk pro�le �
would be:

e(yi; �) =
X
j

�(j)u(yi; h(j)) (25)

In reality, however, person i has health status hi, and his actual individual
welfare is u(yi; hi). If u(yi; hi) > e(yi; �), he has been lucky in his draw of
health status; if u(yi; hi) < e(yi; �), he has been unlucky. Now whether
you have good or bad luck depends upon two circumstances: �rst upon the
speci�c risk pro�le of the reference group to which you belong (this we can
call social luck), and second upon your personal luck in drawing a speci�c
health status. That is to say, even if you belong to a group with a high
chance of drawing a bad health status, you might end up being in very �ne
health (and vice versa). What we are interested in is not the element of
personal luck, but the systematic di¤erences between income groups. One
way of eliminating the personal luck factor, is to consider person i�s expected
individual welfare according to the risk pro�le of his reference group instead
of his actual individual welfare. Let us de�ne e(yi; �i) as the group-speci�c
expected individual welfare of person i with income yi, i.e. the expected
individual welfare of person i with income yi and risk pro�le �i:

e(yi; �i) =
X
j

�i(j)u(yi; h(j)) (26)

If e(yi; �i) > e(yi; �), person i�s reference group has a better than average
risk pro�le and person i has good social luck; if e(yi; �i) < e(yi; �), person
i�s reference group has a worse than average risk pro�le and person i has
bad social luck. In both cases we can ask ourselves the following question:
which level of income xi would ensure that person i�s group-speci�c expected
individual welfare is exactly equal to his expected individual welfare e(yi; �)?
Put more formally, we are looking for the income level xi such that:

e(xi; �i) = e(yi; �) (27)
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This income xi is what I call the equivalent income of person i. It would
ensure that person i with his speci�c risk pro�le can expect to be as well o¤
as he could expect to be if his risk pro�le were that of society in general.

6.4 Properties of the expected welfare function

We started from an individual welfare function u(yi; hi) de�ned over income
and health status, but what we are ultimately interested in is the expected
welfare function e(yi; �i) de�ned over income and risk pro�le. It seems useful
to impose some structure upon this function.17

The �rst and most obvious condition relates to the marginal expected
welfare of income.

Condition 1 (Decreasing marginal expected welfare of income) Given
the risk pro�le �i, the marginal expected welfare of income is positive and de-
creasing, i.e.

@e(yi; �i)

@yi
> 0;

@2e(yi; �i)

@y2i
< 0.

This condition implies that for a person with good social luck, i.e. for
whom e(yi; �i) > e(yi; �), we have xi < yi, and for a person with bad social
luck, i.e. e(yi; �i) < e(yi; �), we have xi > yi. If positive, the di¤erence yi�xi
measures the income which can be taken from person i as a compensation for
her good social luck; if negative, the di¤erence yi � xi measures the income
which should be given to person i as a compensation for her bad social luck.
Our second condition makes a statement about the marginal expected

welfare of income at di¤erent risk pro�les:

Condition 2 (Social luck persistence) Let �0 and �00 be two di¤erent risk
pro�les. If at income level yi we have e(yi; �0) > e(yi; �00), then

@e(yi; �
0)

@yi
� @e(yi; �

00)

@yi
;

and if we have e(yi; �0) = e(yi; �00), then

@e(yi; �
0)

@yi
=
@e(yi; �

00)

@yi
.

17Clearly the properties of e(yi; �i) are intimately connected to those of u(yi; hi), i.e.
those of u(yi; h(j)). It would be interesting to know whether the conditions imposed
upon e(yi; �i) can be translated into an equivalent set of conditions upon the functions
u(yi; h(j)).

16



The condition of social luck persistence says that if you compare two
persons having the same income but di¤erent risk pro�les, an increase of
income causes an increase in expected welfare which for the person with the
better risk pro�le �0 is at least as great as it is for the person with the worse
risk pro�le �00. In other words, the person with the better risk pro�le must
be considered as more capable of generating individual welfare from a given
income.18

This condition has two important consequences. First of all, it implies
that risk pro�les can be ranked in order of preference independent of income,
i.e. regardless of their income, all people rank risk pro�les in the same order
of preference.

Corollary 1 (Constant risk pro�le preferences) The preference order
of risk pro�les is independent of income, i.e.

1. if for some yi, �0 is preferred to �00, i.e. if e(yi; �0) > e(yi; �
00), then

this holds for all yi;

2. if for some yi, �0 and �00 are equally preferred, i.e. if e(yi; �0) =
e(yi; �

00), then this holds for all yi.

Second, it allows us to say something about the social luck e¤ect, by
which I mean the e¤ect on expected individual welfare of a change in risk
pro�le. Consider two di¤erent risk pro�les, and let risk pro�le �0 be preferred
to risk pro�le �00. By Condition 1, if a person�s income rises from y00 to y0,
his expected welfare will increase whether his risk pro�le is �0 or �00. The
condition of social luck persistence implies that when his risk pro�le is �0

rather than �00, the increase in expected welfare will be at least as great. In
formal terms, we have e(y0; �0) � e(y00; �0) � e(y0; �00) � e(y00; �00). But this
implies e(y0; �0) � e(y0; �00) � e(y00; �0) � e(y00; �00), and so we can conclude
that the e¤ect of improving your risk pro�le does not decrease with income.

Corollary 2 (Non decreasing social luck e¤ect) Suppose that we have
incomes y0 and y00 and risk pro�les �0 and �00 such that y0 > y00 and risk pro�le
�0 is preferred to �00. Then it follows that e(y0; �0) � e(y0; �00) � e(y00; �0) �
e(y00; �00).

18In his utilitarian calculus, Edgeworth (1881: 77-78) drew attention to di¤erences in
the capacity for pleasure or happiness, e.g. between men and women. What I suggest here
is that people with a relatively good risk pro�le tend to have higher individual welfare
than people with a relatively bad one, and that the di¤erence does not become smaller for
higher incomes.

17



In what follows I assume that Conditions 1 and 2 are satis�ed. An addi-
tional condition which might be imposed relates to the ratio of the marginal
expected individual welfare of income at di¤erent risk levels. If this ratio
is the same whatever the income may be, then we speak of constant risk
impact:

Condition 3 (Constant risk impact) Let �0 and �00 be two given risk pro-

�les. Then for any income level yi the ratio
@e(yi; �

0)

@yi
=
@e(yi; �

00)

@yi
is constant.

An example of a family of individual welfare functions which generates
an expected welfare function with all the above mentioned properties is the
following. For each possible health level h(j) we start from the function:

u(yi; h(j)) = � + �(j)v(yi) (28)

where � and �(j) are scalars, @v(yi)=@yi > 0, and @2v(yi)=@y2i < 0. The
scalars �(j) measure the impact of the di¤erent health statuses upon in-
dividual welfare. If your income remains the same but your health status
changes from h(s) to h(t), your individual welfare changes by the amount
[�(s)� �(t)] v(yi). If two people with the same income but di¤erent health
statuses h(s) and h(t) see their income increase by the same amount, the
ratio of their welfare increases is equal to �(s)=�(t). For simplicity, I choose
the following simple speci�cation for function v(yi):

v(yi) = [yi]
� (29)

where 0 < � < 1. Since for positive incomes the values of v(yi) are positive,
the health status h(j) with the highest �(j) coe¢ cient is obviously the one
which is the most desired; without loss of generality we can assume that
�(1) > �(2) > : : : > �(k) > 0.
To check whether the conditions speci�ed above hold, let us de�ne scalars

� and �i as follows:

� =
X
j

�(j)�(j) > 0 (30)

�i =
X
j

�i(j)�(j) > 0 (31)

It is easy to see that we have e(yi; �) = k�+� [yi]
� and e(yi; �i) = k�+�i [yi]

�,
which implies that he ratio �i=� can be seen as a social luck indicator: if
�i=� > 1, risk pro�le �i is better than the average risk pro�le �, and if �i=� <
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1, risk pro�le �i is worse than the average risk pro�le �. Condition 1 follows
from e(yi; �i) = k� + �i [yi]

�, �i > 0, and the fact that 0 < � < 1. Condition

2 follows from the fact that
@e(yi; �

0)

@yi
= �0� [yi]

��1,
@e(yi; �

00)

@yi
= �00� [yi]

��1,

and e(yi; �0) > e(yi; �
00) if and only if �0 > �00. Finally, Condition 3 is also

satis�ed since
@e(yi; �

0)

@yi
=
@e(yi; �

00)

@yi
= �0=�00, which is constant.

For this speci�cation the equivalent incomes can be calculated very easily.
It turns out that the equivalent income xi is always a �xed proportion of the
actual income yi, with the factor of proportionality inversely related to the
degree of social luck �i=�:

xi =

�
�

�i

�1=�
yi (32)

6.5 An Atkinson measure

I propose to measure the socioeconomic inequality of health by comparing
the actual income distribution y to the equivalent income distribution x.
More speci�cally, I suggest to construct an indicator taking the individual
income di¤erences yi � xi as the basic units. Following Atkinson, let us
see which of the two distributions has the lowest total income (and since
both distributions involve the same number of people, this is equivalent to
checking which of the two has the lowest average income). If distribution y
has the lowest total income, we have

P
i

(yi � xi) < 0, and if distribution x

has the lowest total income, we have
P
i

(yi�xi) > 0. The case
P
i

(yi�xi) < 0
means that the aggregate amount of money which can be taken from those
with good social luck is lower than the amount of money which has to be
given to those with bad social luck, and the case

P
i

(yi � xi) > 0 that it is
higher. That in itself may be an interesting fact, but what does it imply for
the socioeconomic inequality of health?
The answer is found by looking at the way in which the equivalent in-

come is de�ned. As explained above, the equivalent income xi is such that
e(xi; �i) = e(yi; �), i.e. it is derived from a comparison of a situation with
income xi and risk pro�le �i and a situation with income yi and risk pro�le
�. From the de�nition it follows trivially that

e(xi; �i)� e(yi; �i) = e(yi; �)� e(yi; �i) (33)

Imagine that we move from the situation with income yi and risk pro�le
� to the situation with income xi and risk pro�le �i. This change can be
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decomposed into two movements: a �rst in which your risk pro�le changes
from � to �i, and a second in which your income changes from yi to xi. The
right-hand side of (33) captures the �rst or �social luck e¤ect�, while the left-
hand side captures the second or �income e¤ect�. By construction the change
in income must be such that the income e¤ect exactly o¤sets the social luck
e¤ect. Now let us compare two persons with the same risk pro�le but with
di¤erent incomes. Assume �rst that they have bad social luck. Corollary
2 with regard to the expected welfare function implies that the social luck
e¤ect will be at least as strong for the richer as it is for the poorer person,
since the di¤erence e(yi; �) � e(yi; �i) does not decrease with income. This
implies that for the richer person, the income change must cause an income
e¤ect which is higher than or equal to that of the poorer person. Condition
1 stipulates that the richer person has a lower marginal expected welfare of
income than the poorer one. Hence, the combination of an equal or higher
social luck e¤ect and a lower marginal expected welfare of income entails that
the richer person should be given a higher amount of money in compensation
for her bad social luck. Alternatively, assume that our two individuals have
good social luck. Again, the social luck e¤ect will be at least as strong for the
richer as it is for the poorer person. And because of the richer person�s lower
marginal expected welfare of income, a larger amount of money can be taken
away from him to compensate him for his good social luck. Therefore, both
in case of good and of bad social luck, the compensatory amounts j yi � xi j
are higher for rich than for poor people, and increase with income.
This is precisely the kind of metric we need to be able to use an Atkinson

type of indicator for the measurement of socioeconomic health inequality. We
have to distinguish three possibilities. First, suppose that good and bad risk
pro�les are distributed at random over the whole population. Both among
the poor and among the rich there will be income groups with good and
with bad risk pro�les. On average we can expect that for both poor and
rich the compensatory payments will be roughly equal to the compensatory
receipts. Hence for society as a whole we expect to �nd

P
i

(yi � xi) = 0,

or �y = �x. Second, suppose that the distribution of risk pro�les is such
that the bad pro�les occur more frequently among the poor, and the good
more frequently among the rich. In that case the aggregate sum which has
to be paid to compensate those with bad risk pro�les will be smaller than
the aggregate sum which can be taken from those with good risk pro�les.
Hence for society as a whole we will have

P
i

(yi � xi) > 0, or �y > �x.

Third, suppose that the distribution is such that the bad pro�les occur more
frequently among the rich, and the good more frequently among the poor.
Then the aggregate sum which has to be paid to compensate those with

20



bad risk pro�les will be higher than the aggregate sum which can be taken
from those with good risk pro�les. Hence for society as a whole we will haveP
i

(yi � xi) < 0, or �y < �x. Summarizing: �y = �x is a sign that risk

pro�les are distributed at random, �y > �x a sign that there is some kind
of positive correlation between the distribution of good risk pro�les and the
distribution of income, and �y < �x a sign that there is some kind of negative
correlation between the distribution of good risk pro�les and the distribution
of income. It should also be clear that the more pronounced the (positive
or negative) correlation will be, the greater the deviation between �y and
�x will be. Therefore we can use the following Atkinson-like measure as an
indicator of socioeconomic inequality of health:

Ah = 1�
�x
�y
=

P
i

(yi � xi)P
i

yi
(34)

The interpretation of the index must be adapted slightly. In contrast to the
original Atkinson index, the index Ah can take positive as well as negative
values. A positive value indicates that, on average, income and health are
positively correlated; and a negative value, that they are negatively corre-
lated.

6.6 Properties of Ah
The indicator Ah has properties which seem to make it suitable as a measure
of socioeconomic health inequality.
First, it is insensitive to a positive linear transformation of the individual

welfare functions u(yi; h(j)). Assume that instead of functions u(yi; h(j)).we
use functions ~u(yi; h(j)) de�ned as

~u(yi; h(j)) = a+ bu(yi; h(j)) (35)

where b is a positive scalar. Clearly we have:

~e(yi; �) = a
X
j

�(j) + b
X
j

�(j)u(yi; h(j)) = a+ be(yi; �) (36)

~e(xi; �i) = a
X
j

�i(j) + b
X
j

�i(j)u(xi; h(j)) = a+ be(xi; �i) (37)

From this it follows easily that ~e(xi; �i) = ~e(yi; �) if and only if e(xi; �i) =
e(yi; �). Hence the equivalent income xi is the same if we replace the indi-
vidual welfare function by a positive linear transformation of it.
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Second, if all income groups have the same risk pro�le (i.e. if for all
groups R and for all individuals i we have �R = �i = �), the value of the
index Ah is equal to zero. This follows from the fact that in that case the
equality e(xi; �i) = e(yi; �) can be satis�ed only if xi = yi.
Next, let us examine the e¤ect of a change in risk pro�les. To keep things

simple, let us suppose that the change does not modify the average risk pro�le
�. More speci�cally, let us imagine that two income groups with the same
number of people switch their risk pro�les. If the poorest group is better o¤
as a result, then the measure Ah decreases; if the richest group is better o¤,
then the measure Ah increases. This can be shown as follows. Suppose that
initially the richest group has risk pro�le �0 and the poorest �00, and let �0 be
preferred to �00. Consider a member of the richest group with income y0 and
a member of the poorest group with income y00. Since y0 > y00, it follows from
Corollary 2 that e(y0; �0)� e(y0; �00) � e(y00; �0)� e(y00; �00). The term on the
left-hand side represents the expected welfare loss su¤ered by the member
of the rich group in case of a switch from pro�le �0 to pro�le �00, and the
term on the right-hand side the simultaneous expected welfare gain of the
member of the poor group. Since the rich person�s loss is at least as great
as the poor person�s gain, and the rich person�s marginal expected welfare of
income is lower than that of the poor, the amount by which the rich person�s
equivalent income will increase is higher than the amount by which that of
the poor person will decrease. Since the two income groups have the same
number of people, the total equivalent income increases, and therefore also
the average equivalent income. Hence Ah decreases. In case risk pro�le �00 is
preferred to �0, the opposite conclusion is reached.
To examine the e¤ect of a change in incomes, I assume for simplicity

that (28) and (29) hold. Moreover, let the changes be small, i.e. such that
no person changes income group and such that average income remains the
same. Suppose that an amount of money � > 0 is transferred from a person
with income y00 to a person with income y0. Since x0 = [�=�0]1=� y0 and x00 =
[�=�00]

1=�
y00, the equivalent income of the person who receives � increases by

the amount [�=�0]1=��, whereas the equivalent income of the person who loses
� decreases by the amount [�=�00]1=��. Hence, if �0 < �00 (i.e. the receiving
person had the worst risk pro�le of the two), the average equivalent income
increases, which means that the index Ah diminishes in value. If, however,
�0 > �00 (i.e. the receiving person had the best risk pro�le of the two),
the average equivalent income decreases, which means that the index Ah
augments in value. Observe also that if �0 = �00 the index does not change.
This implies that income changes within the same income group have no
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e¤ect upon the index.19

7 An Example

To illustrate the calculation of the di¤erent indicators I have taken some
data of the 2005 database of the Behavioral Risk Factor Surveillance System
(BRFSS), a yearly telephone survey of the United States population.20 The
following table lists the number of people in each of eight income groups
describing their overal health situation as �excellent�, �very good�, �good�,
�fair�or �poor�:21

Table 2: General health in the USA (2005)
Income Health situation All

(� $1,000) Excellent Very good Good Fair Poor
0-10 1,494 2,744 5,010 5,128 3,856 18,232
10-15 1,573 3,525 6,337 5,038 3,087 19,560
15-20 2,508 5,481 8,856 5,572 2,655 25,072
20-25 3,902 8,299 11,314 5,532 2,181 31,228
25-35 6,466 13,296 14,607 5,795 1,832 41,996
35-50 10,043 18,975 16,462 5,000 1,411 51,891
50-75 12,156 21,069 14,301 3,429 855 51,810
75- 21,612 27,267 14,278 2,869 665 66,691
All 59,754 100,656 91,165 38,363 16,542 306,480

Source: BRFSS.

Table 2 allows us to calculate the risk pro�les of each income group:

19This might be seen as an unwanted insensitivity of the index. The �ner the income
groups are de�ned, the smaller the problem will be. A practical advantage of it is that for
each income group R we only need to calculate the equivalent income xR which corresponds
to the average income �R of this group, i.e. xR is such that e(xR; �R) = e(�R; �). No
matter how the incomes yi are distributed in this group, we always have

P
i2R

xi = nRxR.

20For more details on the survey, see http://www.cdc.gov/brfss/ .
21More speci�cally I have used the answers to Question 1.1 �Would you say that in

general your health is �?�and to Question 13.9 �Is your annual household income from
all sources �?�. I have eliminated all those who refused to answer any of these questions,
or who said they did not know.
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Table 3: Risk pro�les in the USA (2005)
Income Health situation

(� $1,000) Excellent Very good Good Fair Poor
0-10 8.19% 15.05% 27.48% 28.13% 21.15%
10-15 8.04% 18.02% 32.40% 25.76% 15.78%
15-20 10.00% 21.86% 35.32% 22.22% 10.59%
20-25 12.50% 26.58% 36.23% 17.71% 6.98%
25-35 15.40% 31.66% 34.78% 13.80% 4.36%
35-50 19.35% 36.57% 31.72% 9.64% 2.72%
50-75 23.46% 40.67% 27.60% 6.62% 1.65%
75- 32.41% 40.89% 21.41% 4.30% 1.00%
All 19.50% 32.84% 29.75% 12.52% 5.40%

Source: Own calculations.

Even a super�cial look at the data su¢ ces to ascertain the existence of
a clear social gradient. Let us check whether the indicators discussed above
also bring this out. In order to calculate the value of indicator Ch I assume
that �Excellent�is translated into a score of 5, �Very good�into a score of 4,
�Good�into a score of 3, �Fair�into a score of 2, and �Poor�into a score of 1.
These values imply that the average health �h is equal to 3:4852. Likewise, in
order to calculate the value of indicator Ah, the individual welfare functions
u(yi; h(j)) must be speci�ed. I take the welfare function introduced above,
i.e. u(yi; h(j) = � + �(j) [yi]

�, and assume that � = 0, �(1) = 5, �(2) = 4,
�(3) = 3, �(4) = 2, �(5) = 1, and � = 1

2
. Moreover, I assume that the

average per capita incomes in the eight income classes are $5,000, $12,500,
$17,500, $22,500, $30,000, $42,500, $62,500, and $100,000. For these values
it turns out that � = 3:4852. For each of the eight income classes Table 4
gives the �R values, the social luck indicators �R=�, the average per capita
income yR and the equivalent per capita income xR:

Table 4: Social luck indicators and equivalent incomes
Income �R �R=� yR xR yR � xR

(� $1,000)
0-10 2.6101 0.7489 5,000 8,915 -3,915
10-15 2.7678 0.7942 12,500 19,820 -7,320
15-20 2.9846 0.8564 17,500 23,863 -6,363
20-25 3.1988 0.9178 22,500 26,710 -4,210
25-35 3.3993 0.9753 30,000 31,536 -1,536
35-50 3.6020 1.0335 42,500 39,789 +2,711
50-75 3.7767 1.0836 62,500 53,225 +9,275
75- 3.9940 1.1460 100,000 76,146 +23,854

Source: Own calculations.
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The social luck indicators, and therefore also the equivalent incomes,
reveal the existence of a social gradient. Only the three highest income
groups have good social luck. The average per capita income �y is $48,452,
and the average per capita equivalent income �x is $43,095.
The speci�c values of the three indicators discussed in this paper are:

Ch = 0:0684, Cy = 0:1279, Ah = 0:1106 (38)

All values are positive, which con�rms the existence of a social gradient in
health. The values in themselves say very little; it is only when we com-
pare di¤erent situations that they enable us to say whether inequality has
decreased or increased, and eventually by how much. It is important to note
that the indicators need not change in the same direction. As an illustration,
suppose that there is transfer of income of $7,500 from 400 persons with an
income of $30,000 and in fair health to 400 persons with an income of $5,000
and in fair health. As a result, the number of people in fair health will be
4,728 in the �rst (i.e. lowest) income class, 5,438 in the second, 5,932 in the
fourth, and 5,395 in the �fth (everything else remains the same). The three
indicators would then be:

Ch = 0:0685, Cy = 0:1279, Ah = 0:1104 (39)

The interesting fact is that Ch increases, Cy remains unchanged, and Ah
decreases.

8 Conclusion

I have tried to show that Atkinson�s approach to the measurement of the
inequality of income can be adapted to the measurement of the socioeconomic
inequality of health. There are two crucial steps in the procedure. First,
one has to move from a comparison of health status levels to a comparison
of probabilities of attaining di¤erent health status levels. Second, for each
person an equivalent income must be de�ned by comparing her (expected)
welfare under the average conditions of society with her (expected) welfare
under the speci�c conditions characteristic for her economic position.
The construction avoids direct comparisons of health status levels, and in

this sense improves upon the health Concentration Index. Health status lev-
els are compared only indirectly, through their e¤ect upon individual welfare.
The advantage of the approach followed here is that it makes the comparison
completely transparent. It is also explicitly founded on familiar concepts of
social welfare theory.
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