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Abstract

We identify the (urban) lower, middle and upper classes in India in 1993-94, 1999-00 and

2004-05, using a durables-based mixture model after Maitra (2016). This approach allows

a comparison of Indian consumption-inequality in the 1990’s, despite the well-documented

non-comparability of expenditure data from this period. Shorrock’s (1980) inequality index

is then used to break up inequality into between-class and within-class components. We

find evidence that the interim year 1999-00 was a year of transition (following economic

liberalization in 1991), and that between-class inequality became more pronounced in the

later years, relative to within-class inequality.
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1. Introduction

What happened to inequality in India over the 1990’s, following the economic liber-

alization of 1991? Owing to different recall periods used in the National Sample Survey

questionnaires of 1993-94 and 1999-00, there is widespread concern that the expenditure

figures – hence, poverty/inequality indices based on expenditures – may not be comparable

over this time (Deaton and Dreze, 2002).

In a recent paper, Maitra (2016) proposed a mixture model using durables ownership –

instead of expenditure – to estimate the lower, middle and upper class in urban India in 1993-

94 and 1999-00. The goal was to examine poverty in the 1990’s and durables ownership is

arguably an appropriate consumption standard that is unaffected by different recall periods.

Maitra found that while the size of the urban lower class fell over the 1990’s, their durables-

based well-being also declined over this time.

In this paper, the durables-based mixture approach is used to identify the three urban

classes (lower/middle/upper) for the two years already examined (1993-94;1999-00) as well

as for an additional year – 2004-05. Using durables ownership allows comparability across

the survey years and including the later round provides perspective regarding the nature of

changes witnessed in the 1990’s viz. transitional or permanent.

We then compute an appropriate inequality index proposed by Shorrocks (1980) which

allows the separation of overall consumption inequality into within-class and between-class

components. This provides additional insights on the nature of consumption-inequality

changes in the 1990’s, to better inform our interpretations of existing (often contradictory)

reports on inequality (Deaton and Dreze, 2002).

We find evidence that the interim year 1999-2000 is a year of transition and that class

distinctions in consumption standards are more pronounced in the later years.
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2. Motivation

2.1 Why durables ownership?

Household consumption/wealth is frequently measured using household expenditure

(Deaton, 1997). However, for NSS data in particular, the questionnaire altered recall peri-

ods for reporting expenditures in the 1999-2000 round, leading to widespread concerns that

expenditure data from the later surveys may suffer from a systematic recall bias. Durables

ownership data do not suffer from such reporting bias, and hence seem to be a natural choice

for comparing household wealth over the 1990s (post liberalization) using NSS data.

Several existing studies have already proposed and used durables ownership as a measure

of wealth (Filmer and Pritchett, 2001; Montgomery et al, 2000). Consumer durables are a

store of utility and assure the realization of a stream of consumption utility in future periods

– hence, they may be considered to represent a permanent sustainable aspect of consumption

(Bar-Ilan and Blinder, 1988). Thus, durables ownership is a suitable measure of consumption

“standard”. Here, the sum of distinct durables owned is used as an indicator of household

wealth.

2.2 Why a three-component mixture model?

A mixture model hypothesizes the existence of n classes in the population, which are

identified on the basis of their distinct durables-ownership patterns. Maitra argues that

n = 3 (or 3 classes) is the appropriate number of classes for the data in question, and that

the lowest class identified by the model is the class in “relative poverty”. The size of the

lowest class is thus the measure of relative poverty in each data period1. In this paper, we

focus not only on the lowest class but examine what the complete mixture-identified class

structure – comprising the lower, middle and upper consumption classes – reveals about

1Maitra finds that expenditures of the mixture-identified classes are broadly consistent with existing
researchers’ assumptions about the same.
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wealth inequality in post-liberalization India. This is a natural extension of the analysis

conducted in Maitra.

3. Data

The data come from the urban sub-samples of the 50th (1993-94), 55th (1999-00) and

61st (2004-05) rounds of the Indian National Sample Survey (NSS). Eight durable goods

are used in the analysis – radio, television, electric fan, air-conditioner, refrigerator, bicycle,

motor bike/scooter, motor car/jeep2.

For each durable, ‘ownership’ is defined as an indicator that at least one piece of the

durable is in use in the household at the time of interview (note: this variable is not affected

by a change in questionnaire recall periods). The variable Y represents the total number of

durable goods that a household ‘owns’ by this definition; Y ∈ {0, 1, 2, ..., 8}.

2Comparability across all three rounds necessitates using 8 goods, instead of the 11 used by Maitra (who
examines only the 50th and 55th Rounds).
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Table/Figure 1 present summary statistics. They indicate overall improvement in

durables ownership between 1993-2005, though not necessarily in a monotonic manner. The

proportion of households that own 0-2 goods have declined over 1993-2005 despite a slight

increase in ownership of 1-2 goods between 1999 -2005.The proportions of households that

own 3 or more goods have also increased in 1993-2005. These broad patterns are reflected

also in the mixture estimates (Section 3).

The coefficients of variation of Y and per capita expenditure indicate that durables

ownership is more dispersed than expenditure, both increasing over time. The inequality

measures (Table 3) reiterate this finding (also in Maitra).

4. The Three-Component Mixture Model

Assume households belong to class 1, 2 or 3 and the total number of goods (Y ) owned

by a class−i household follows a binomial distribution with parameters 8 and pi
3. Then the

ordering of the pi’s indicates which i (= 1, 2, 3) corresponds to the lower (L) , the middle

(M) and the upper class (U) , respectively, since (by definition) pL < pM < pU .

3See Maitra for motivations and discussion of all assumptions.
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The probability that a household owns y durables is given by:

P (y; π1, π2, p1, p2, p3) = π1φ1(y; p1) + π2φ2(y; p2) + (1− π1 − π2)φ3(y; p3) (1)

where πi represents the probability that the household belongs to class i and φi(y; pi) rep-

resents the (binomial) probability that a class−i household owns y durables. This is a

Three-Component Mixture Model (McLachlan and Peel, 2000).

Maitra uses an Expectations-Maximization algorithm (McLachlan and Krishnan, 1996)

to obtain estimates of the following parameters (from (1) :

1. πi : the (unconditional) probability that any household belongs to class−i(i = 1, 2, 3)

2. pi : the probability that a class−i household owns a durable good

3. γij : the (conditional) probability that household j belong to class i4

The ownership probabilities pi and class-specific densities φi(y; pi) identify the classes

by their different ownership patterns. Moreover, unconditional probability (πi) estimates

– interpretable as class shares – indicate urban class sizes in India. Finally, the estimated

(conditional) probabilities of class membership, γij, along with πi and pi, enable an assign-

ment of each household into a particular class, albeit with some randomness (Maitra). This

enables an examination of other class-specific household characteristics such as per capita

monthly expenditures (PCE).

Table 2 presents the mixture estimates. The non-monotonic movement of class own-

4It is easily shown:

γij = P (class = i/Y = yj) =
πiφi(yj ; pi)

π1φ1(yj ; p1) + π2φ2(yj ; p2) + (1− π1 − π2)φ3(yj ; p3)
(2)
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erships (pi) suggests that the interim year (1999-00) is a year of transition – in 1993-94

and 2004-05, class-specific durables ownerships are roughly the same, after a deviation in

1999-00. Notably, the size of the lower class halved over the entire time period, while that

of the upper class has increased (the middle class is almost the same in size). This presents

an overall positive picture of durables-based well-being – in particular a clear reduction in

relative poverty – between 1993-2005.

5. Shorrocks’ Inequality Index

The objective of this paper is to examine consumption inequality in India, and to ascer-

tain what portion of this inequality is attributable to disparities within and between classes.

This necessitates the usage of an inequality index that can be decomposed into within and

between-group components.

Shorrocks (1980) presents an inequality index that satisfies the decomposition property5.

Let ISh be Shorrocks’ inequality index in any variable x. Then,

ISh =
1

n

n∑
i=1

log(

(
μ

xi

)
) (3)

where n is the number of observations and μ is the mean of x. ISh can be expressed as the

sum of within-group (WG) and between-group (BG) inequality, given as

WG =
3∑

g=1

(

(
ng

n

)
)IShg (4)

BG =
3∑

g=1

(

(
ng

n

)
) log(

(
μ

μg

)
) (5)

where ng is the number of observations in class g (g = 1, 2, 3), IShg is Shorrocks inequality

5True when c = 0 in Shorrock’s general class of indices, yielding (3) .
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index within class g and μg is the mean of x in group g.

Shorrocks inequality index is well-suited for decomposing inequality within and between

mixture-estimated classes. Notice that the mixture model (1) hypothesizes the very class

sizes (πg) which are used as weights ng

n
in computing WG and BG [(4)− (5)].

However, Shorrock’s index is only defined when all observations of x are strictly positive,

a condition that is not met by Y. This issue is resolved by defining a new welfare index that

is a monotonic transformation of Y. This index, W, is given as

W = Y + 1 (6)

Clearly, W satisfies the requirement of being strictly positive in value, without affecting

households’ class memberships in any way6. In Section 5, we examine inequality inW instead

of Y.

6. Inequality results

We examine inequality in well-being (W ) and PCE7.

Recall that PCE is not comparable across 1993-94 and 1999-00 (Section 1). However,

we can still examine and compare the percentage breakups of PCE-inequality into within

and between-group components.

6An estimated three-component mixture model using W is the same as one using Y.
7Note that the classes – with respect to which within-group and between-group inequalities are defined –

are estimated based on Y, even when discussing class inequalities in other variables, e.g. W , PCE.
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Table 3 – which reports inequality estimates – suggests also that 1999-00 is a year of

transition. Overall W -inequality increases initially but decreases in 2004-05 to close to its

initial value. However, W -inequality in 2004-05 has a higher between-group component than

that in 1993-94 (albeit lower than in 1999-00). In other words, class-based disparities in

durables-based well-being became more pronounced, relative to those within-class.

The proportion of PCE-inequality attributable to between-group disparities is very small

compared with that ofW. Thus the classes identified by Y do not seem very different in terms

of their PCE in 1993-94. Over time, however, the between-group component does increase,

i.e. class-based differences in PCE do become more pronounced, although it is still only 23%

in 2004-05.
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7. Conclusion

A durables-based mixture approach enables a comparison of poverty and inequality in

the 1990s, despite the well-documented non-comparability of NSS expenditure data from

this period.

Two main features emerge. First, 1999-00 may represent a year of transition. Second,

class-based differences in W/PCE are more pronounced in 2004-05 than in 1993-94. It

remains for future research to ascertain if these patterns continue, and to examine their

implications for long-term well-being..
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Appendix: Table 3, detailed
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