
Chapter 13
Revisiting an Old Theme
in the Measurement of Inequality
and Poverty

S. Subramanian

13.1 Introduction

Precisely how we choose to quantitatively assess the phenomena of inequality and
povertymust necessarily serve as an important guide to our diagnosis of the gravity of
these phenomena in the society under review, and therefore, to the nature and urgency
of the public policymeasures that are initiated to address these problems. This propo-
sition is starkly in evidence in certain old, but unfortunately somewhat neglected,
debates on the merits of relative and absolute indices of inequality and poverty. This
paper offers a compact treatment of these debates which have been explored more
thoroughly and elaborately elsewhere by the present author Subramanian (2018).

Most extant measures of poverty and inequality are ones which are normalized
with respect to both the mean income and population size, that this, they are income-
and population-relative measures. It will be maintained in this paper that relative
measures, however, are as arbitrary and unreasonable, in their way, as are wholly
absolute measures. This would pave the way for more ‘moderate’ intermediate mea-
sures that mitigate the problems of logical coherence and ethical appeal which tend to
afflict comprehensively relative and comprehensively absolute measures. The paper
illustrates, by means of a couple of simple empirical examples, how our view of
inequality and poverty is a variable function of how we choose to measure these
phenomena.
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13.2 On Intermediate Measures of Inequality and Poverty

13.2.1 Inequality

Twoproblems confronted bydistributional analysts arewhatmight be called the prob-
lem of variable size and the problem of variable populations. The first problem poses
the question of how to compare welfare, inequality and poverty between distributions
of the same population but different mean incomes. The second problem poses the
question of how to comparewelfare, inequality and poverty between twodistributions
with the samemean income but different population sizes. The convention has been to
locate the answers in two well-known ‘Invariance’ properties. The property of Scale
Invariance says that when all incomes in a distribution are raised or lowered equi-
proportionately, inequality must be deemed to remain the same. (In poverty compar-
isons, Scale Invariance would require poverty to remain unchanged when the poverty
line and all incomes are changed in the same proportion.) The property ofReplication
Invariance states that when each income level in a distribution is replicated k times
over (where k is any positive integer), inequality must be deemed to remain the same.
(Replication Invariance is defined analogously for poverty comparisons). As one can
easily see, Scale Invariance will certify that inequality is unchanged if the ratio of
each person’s income to themean income remains unchanged. Replication Invariance
certifies that inequality remains unchanged if the relative frequency of each income
in a distribution remains unchanged. Scale-invariant inequality measures are thus
wholly ‘income-relative’ measures, while replication-invariant measures are wholly
‘population-relative’ measures. The bulk of the theoretical and applied research in
measurement favours a relative view of inequality and poverty. A very commonly
employed relative measure of inequality is the (relative) Gini coefficient, G R .

Scale Invariance is an unexceptionable property, on the face of it. However, as far
back as the 1920s, Hugh Dalton expressed reservations about the unqualified appeal
of relative inequality measures, as did Serge-Christophe Kolm, in the mid-1970s (see
Dalton 1924; Kolm 1976a, b). This is because while an equi-proportionate increase
in all incomes will leave relative inequality unchanged, it will, however, increase
the absolute difference between incomes. Consider the two-person ordered income
distributions x = (10, 20) and y = (20, 40). It is easy to see that y is derived from
x by doubling each person’s income: a relative measure of inequality will remain
unchanged ingoing fromx toy.However, the absolute differencebetween the twoper-
sons’ incomes rises from10 in distribution x to 20 in distribution y. From this absolute
perspective, inequalitymust be deemed to have increased. This immediately presents
the case for a rival to the Scale Invariance property, a property which Kolm called
Translation Invariance, and which requires that inequality should remain unchanged
with an equal addition to (or subtraction from) each person’s income. In this view,
it is not equi-proportionate changes in income, but rather equal absolute changes,
under which measured inequality should remain unchanged. Patrick Moyes (1987)
advanced an absolute version G A1 of the Gini coefficient, which is given simply by
the product of the mean income m and the relative Gini: G A1 = mG R .
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Kolm has suggested that in the presence of income growth, relative inequality
measures tend to display ‘rightist’ values, while absolute measures display ‘leftist’
values; this characterization is switched around in the presence of income contraction.
For notice that inmoving fromx= (10, 20) to y= (20, 40), a relativemeasure takes no
account of the increase in the absolute difference between the two persons’ incomes,
which is certainly not reflective of a ‘radical’ perspective on inequality. By the same
token, in moving from y = (20, 40) to z = (0, 20), an absolute measure takes no
account of the fact that the share of the poorer person’s income in total income has
declined from one-third to zero—which again is certainly not reflective of a ‘radical’
perspective on inequality. Briefly, neither a wholly relative nor a wholly absolute
conception of inequality is entirely satisfactory. This paves the way for what Kolm
called an ‘intermediate’ measure: in the context of the problem of variable size, an
income-intermediate inequality measure would be one which satisfies the property
of displaying an increase in value when all incomes in a distribution are raised by
the same proportion and a reduction in value when all incomes in a distribution are
raised by the same absolute amount. Such an income-intermediate version G I1 of the
Gini coefficient would be given by the geometric mean of the income-relative and
the income-absolute measures, parameterized by the quantity α ∈ [0, 1]: G I1(α) =
(G R)α(G A1)

1−α = m1−αG R, where α is a measure of ‘pro-absoluteness’. When α

is exactly one-half, we have a ‘properly centrist’ income-intermediate Gini measure
G∗

I1 ≡ √
mG R .We turn now to an analogous consideration of the problemof variable

populations.
Given an n-person distribution x, suppose r is the number of individuals such that

each of these individuals has at least one other person earning a higher income than
herself. These are people who might be thought of as having a ‘complaint’ (Temkin
1993) about inequality. Clearly, the maximum possible number of complainants is
n−1. The proportion of complainants in x, then, is r/(n−1). Suppose now that y is
derived from x through a k-fold replication of the population at each income level
in x. Then, the number of complainants in y will rise to kr, while the proportion
of complainants will remain constant at r/(n−1) (= kr/k(n−1)). A relative view of
inequality is concerned only with the proportion of complainants, while an abso-
lute view would take account of the number of complainants. Such an absolute view
would renounce the Replication Invariance property in favour of one which wemight
call Replication Scaling (Subramanian 2002). Replication Scaling demands that a k-
fold increase of the population at each income level should lead to a k-fold increase in
measured inequality. A population-relative inequality measure is one which satisfies
Replication Invariance, while a population-absolute measure is one which satisfies
Replication Scaling. A population-absolute version G A2 of the relative Gini coeffi-
cient is given simply by the product of the total population n and the relative Gini:
G A2 = nG R . If we wish to avoid the ‘extreme’ values of both absolute and rela-
tive measures, then we would favour a population-intermediate measure, namely a
measure which increases, but less than proportionately, with a k-fold increase in the
population at each income level. Such a population-intermediate version G I2 of the
Gini coefficient would be given by the geometric mean of the population-relative
and the population-absolute measures, parameterized by the quantity β ∈ [0, 1]:
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G I2(β) = (G R)β(G A2)
1−β = n1−βG R, where β is a measure of ‘pro-absoluteness’.

When β is exactly one-half, we have a ‘properly centrist’ population-intermediate
Gini measure G∗

I2 ≡ √
nG R .

A comprehensively absolute version of the relative Gini coefficient, that is, a
version G A, which is both income-absolute and population-absolute, would be given
simply by the product of aggregate income mn and the relative Gini: G A = mnG R .
And a comprehensively intermediateversionof theGiniG I , namely onewhich is both
income-intermediate and population-intermediate, would be given by the geometric
mean of the comprehensively relative and the comprehensively absolute measures,
parameterized by the quantity γ ∈ [0, 1]: G I (γ ) = (G R)γ (G A)1−γ = (nm)1−γ G R,

where γ is a measure of ‘pro-absoluteness’. When γ is exactly one-half, we have a
‘properly centrist’ income-intermediate Gini measure:

G∗
I ≡ √

nmG R . (13.1)

For all the reasons discussed earlier, there is a strong case for employing a com-
prehensively centrist measure of inequality such as G∗

I in Eq. (13.1). The dominant
tradition in applied work is to employ the comprehensively relative Gini coefficient.
It is on the strength of the time trend of this lattermeasure of inequality in the distribu-
tion of consumption expenditure (especially in Rural India) that many commentators
have inferred, effectively, that economic inequality in the country is not a seriously
threatening issue (see, for example, Ahluwalia 2011; Bhagwati 2011; Bhalla 2011;
Srinivasan 2017). The charts comparing the trends in the relative and comprehen-
sively intermediate Gini coefficients, featured in Fig. 13.1a–d, separately for Rural
and Urban India from 1987–88 to 2011–12, and based on data on the distribution
of consumption expenditure in various rounds of the National Sample Survey, speak
for themselves.

13.2.2 Poverty

A widely employed family of relative poverty indices is the P R
η family due to Foster

et al. (1984), where, if z is the poverty line, xi is the income of the ith poorest person
in a community of n individuals of whom q are poor (i.e. have incomes lower than
the poverty line), and η(≥ 0) is a parameter reflecting aversion to inequality in the
distribution of poor incomes, then

P R
η = (1/nzη)

q∑

i=1

(z − xi )
η, η ≥ 0. (13.2)

As is well known, P R
0 is just the headcount ratio of poverty, P R

1 is the per capita
income-gap ratio (or the product of the headcount ratio and the proportionate shortfall
of the average income of the poor from the poverty line) and P R

2 (the ‘squared
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Fig. 13.1 aRelative Gini for consumption distribution: Rural India 1987–88 to 2011–12, bCentrist
Gini for consumption distribution: Rural India 1987–88 to 2011–12, cRelativeGini for consumption
distribution: Urban India 1987–88 to 2011–12, d Centrist Gini for consumption distribution: Urban
India 1987–88 to 2011–12



226 S. Subramanian

Fig. 13.1 (continued)



13 Revisiting an Old Theme in the Measurement of Inequality … 227

poverty-gap’ index) additionally incorporates information on the squared coefficient
of variation in the distribution of poor incomes, that is, is sensitive to inequality
among the poor. The comprehensively absolute counterparts of the relative Foster–
Greer–Thorbecke poverty indices are obtained by simply desisting from normalizing
the indices with respect to population size (n) and the poverty line (z), and are given
by

P A
η =

q∑

i=1

(z − xi )
η ≡ nzη P R

η , η ≥ 0. (13.3)

It is easy to see from Eq. (13.3) that if P R
0 is the headcount ratio, then P A

0 is the
aggregate headcount. The aggregate headcount, unlike the headcount ratio, violates
what onemight call a ‘Likelihood Principle’, namely the principle that a povertymea-
sure should convey some informationon theprobability of encountering apoor person
in any community. The headcount ratio, unlike the aggregate headcount, violates a
‘Population Focus Principle’, namely that a poverty measure should not be sensitive
to increases in the non-poor population. In general, both comprehensively relative
poverty measures (i.e. measures that are relative with respect to both income and
population) and comprehensively absolute poverty measures (i.e. measures which
are absolute with respect to both income and population) are predicated on ‘extreme
values’, and the case for ‘intermediate’ poverty measures is as persuasive as is the
case for intermediate inequality measures. The comprehensively intermediate family
of Foster–Greer–Thorbecke (FGT) poverty indices is given by the geometric mean
of the class of relative FGT measures and absolute FGT measures, in terms of a
parameter δ ∈ [0, 1] and given by

P I
η (δ) = (P R

η )δ(P A
η )1−δ = (nzη)1−δ P R

η , δ ∈ [0, 1]. (13.4)

As δ in Eq. (13.4) increases from 0 to 1, the poverty measure becomes less and
less absolute and more and more relative. A ‘properly centrist’ intermediate measure
P I∗

η is one which gives equal weight to both the absolute and the relative conceptions
of poverty and is realized when δ in Eq. (13.4) is set at one-half:

P I∗
η = √

nzη P R
η . (13.5)

While the overwhelmingly popular convention in the measurement literature is to
employ purely relative poverty measures, it is our contention that properly centrist
measures such as P I∗

η mitigate the extreme outcomes to which the values underlying
relative and absolute measures are prone. (In this connection, the reader is referred
to the works of, among others, Zheng 2007; Subramanian 2018.)

Here is an empirical example, involving urban poverty estimates for India based
on National Sample Survey data on the distribution of consumption expenditure in
2004–05 and 2011–12, of how our diagnosis of money-metric poverty can change
when we relax some of the customary assumptions underlying the ‘identification’
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Table 13.1 Relative poverty for a fixed poverty line in Urban India: 2004–05 and 2011–12

Year Poverty line at 2001
prices (Rupees)

P R
0 P R

1 P R
2

2004–05 505.27 0.2674 0.0634 0.0204

2011–12 505.27 0.1344 0.0252 0.0071

Terminal year poverty as
a percentage of base year
poverty

* * 50.26% 39.48% 34.80%

Source Estimates based on the figures in Tables 1 and 2 of Subramanian (2018), themselves
computed from the 61st and 68th Rounds of the National Sample Survey on distribution of
consumption expenditure

and ‘aggregation’ exercises of standard poverty measurement (to the extent that
such measurement is meaningful). In Table 13.1, we present information on the
headcount ratio, the per capita income-gap ratio and the squared poverty-gap index—
each in its customarily purely relative form—for a poverty line that is unvarying in
real terms over the two years involved in the poverty comparison: following the
Tendulkar Committee’s (Planning Commission 2009) recommendation, the poverty
line is pegged at Rs. 505.27 at 2001 prices (the price deflator employed being the
Consumer Price Index for Industrial Workers (CPIIW)). By this reckoning, poverty
in 2011–12 is just between a third and a half of poverty in 2004–05, depending on
which relative poverty measured is employed. In Table 13.2, we defer to the view that
the poverty line should be continuously adapted and augmented with time, such as
has been advocated by commentators like Peter Townsend (1979). One way of doing
this is to allow the poverty line of Rs.505.27 in 2004–05 to increase at the arbitrary,
but modest, compound rate of growth of one per cent per annum, so that, in 2011–12
the line becomes Rs. 563.71 at 2001 prices. Further, we relax the norm of relativity
in the aggregation exercise to allow for properly centrist measures. In such an event,
the poverty level in 2011–12 as a proportion of its level in 2004–05 rises from about a

Table 13.2 Centrist poverty for a variable poverty line in Urban India: 2004–05 and 2011–12

Year Poverty line at
2001 prices
(Rupees)

P I∗
0

(Millions of
Persons)

P I∗
1

(Millions of
Rupees)

P I∗
2

(Millions of
Rupees)

2004–05 505.27 3.68 25.47 184.22

2011–12 563.71 3.67 17.70 114.93

Terminal year
poverty as a
percentage of
base year
poverty

* * 99.73% 69.49% 62.39%

Source Same as Table 13.1
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third to about three-fifths for the FGT-2 index, from about two-fifths to about seven-
tenths for the FGT-1 index, and from about one-half to about one hundred per cent
for the FGT-0 index: the decline in poverty rates becomes altogether less dramatic!

13.3 Summary and Conclusion

Our response to the problems of disparity and deprivation is inevitably determined by
our perception of themagnitudes of, and trends in, these phenomena. Our perception,
in turn, is inevitably determinedby theprecise protocols ofmeasurementwechoose to
employ in order to assess the quantitative significance of the phenomena in question.
One must be a ‘measurement-nihilist’ to deny the truth of this proposition and does
not have to be a ‘measurement-fetishist’ in order to affirm it. This is particularly in
evidence in certain old debates on whether inequality and poverty are best measured
in relative, in absolute, or in some intermediate form. The debates can be traced
back to the pioneering work of Hugh Dalton in the 1920s and their revival by Serge-
Christophe Kolm in the 1970s. Despite the profound importance of the issues of
logical and ethical appeal involved in the debates, they have tended, unfortunately,
to be largely neglected in the measurement literature, in favour of wholly relative
measures of inequality and poverty. When we correct for this bias, we find that the
problems of both inequality and poverty in India are more severe than results based
on conventional measurement procedures will allow.

Measurement is far from being the only matter of concern when we deal with
issues of disparity and deprivation. Equally, however, it is very far from being a
matter of inconsequential concern.
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