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CASTE-DISCRIMINATION IN THE DIsTRIBUTION OF 
CONSUMPTION EXPENDITURE IN INDIA; THEORY AND EVIDENCE 

1.:. 110T IVATION 

While a great deal of work has been done by economists on the 

measurement of inequality and poverty~ rather less appears to have 

been done with respect to a rel.ated phenomenon that of 

'discrimination'. Much of the work in this area - with specific 

reference to llg~gation - has heen undertaken by sociologists 

(see, for example, the seminal contributions of Duncan and Duncan 

(1955a, 1995,b). 

In this paper We discuss a number of real-valued indices of 

discrimination r measured - for specificity - along the, dimension 

of income. At this juncture it might be as well to issue a caveat 

to the effect that the term 'discrimination' carries with it 

connotations of intentionalit~ which it may.be hard to infer from 

a consideration of outcomes. Those who feel uncomfortable with 

the use of the term 'discrimination' may simply wish to replace it 

with the more neutral term 'relative disadvantage'. Now that this 

qualification is in place, we shall continue to employ the term 

'discrimination' without further outbreaks of defensiveness. 

In this paper we also seek a concrete application of our 

measurement - related concerns. This we do by estimating the 

extent of discrimination that obtains, in rural India, with 

respect to the distrihution of consumption expenditure between the 

scheduled castes and tribes on the one hand~ and the rest of the 

population, on the other 1>. It must be emphasized that our 
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2.2 SOlne Real-yahled lnqi(:e~ ~ I2i5crimination 

In what follows, we present a set of five discrimination 

indices Ok(k=1, ••• ,S) which, we believe. are intuitively fairly 

immediately plausible. The first of these indices is given by J 

1 g 59o ($ ) :::: 1-fA IfA • 

59 . .., 1where fA 1$ the mean income of the reference group 5~. 0 simply 

_ measures the proportionate deviation of the mean income of the 

reference group from the overall mean income. If is less 

than ~, 01(sg, is positive, and we have a case of *discrimination 
s9

a9ainst*the reference group; and the other way around if fA is 
1greater than fA. 0 is a very elementary index, and hardly 

requires any further explication. By taking the median and the 

mode. rather than the mean, as the relevant measure of central 

tendency, we can generate the following two simple variants of 0 1 : 

0 2
(5 9 ) :::: 1-m

59
1 m~ • •• (2.3) 

and 

03(sg) :::: 1-Ms 9 
1 M. ..... (2.4) 


s9

If F (x.) is the cumUlative proportion of the reference-9 rou p

1 

population with incomes not e:<ceeding X. 7 and is the 
1 

cumulative proportion of the entire population wi th incomes not 

0 1is easy to verify that is given by: 

••• (2.5) 

2>where we adopt the convention that x 1; o. In obvious
n+ 

notation, and employing the continuous analogue of the discrete 

distribution we have thus far used. we obtain the followin9 from 

(2.5) : 
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D1 (sg) :;:: (F (:d F(ld)dx r .. . (2.6)
#J J 

v
!! 

where (~rxJ is the support of F(ld. The inde:{ D 1 can be 

visualized as being proportional to the area enclosed between two 

cumulative density functions, as represented by the dotted area 

in Figures 1(a) and 1(b). (We haver for specificity, assumed the 

cumulative density functions to have the particular shapes that 

have been depicted in the figures). 

From Figure 1, we· obtain lead for yet another 

discrimination index r namely, the maximum distance between the two 

cumulative density functions. More precisely, de-fine 
*.

distinguished member of T, i , asl 

g 


1
.* 

;;; argma){ I (F 5 
(:e) - F(x.) I. 


iGT 1 1 


Nextr define the discrimination indexD4 simply as: 

4 9 sg .
D (s ) = F (X.*) - F(x.*>. (2.11)

1 1 

For the continuous distribution, we would have: 

D4 (s 9 ) = F sg (x) * - F(x * ), (2.12) 

where x * ;;;; argma:{ IFsg ()<) * - F(l( * >I. 
xG[~, xJ 

It is immediate that 0 4 lies between -1 ~nd +1 (all negative 

values signifying discrimination in favour of r and all positive 

values signifying discrimination against, the reference group). 

Notice from Figures 1(a) and 1(b) that the maximum distance 

between the two cumulative density functions, 04 r is the distance 

between the two points on the functions at which the slopes are 

equalized. At any point on the cumulative density function F(.), 

the slope (assuming differentiability) is simply the value of the 
4density function fe.). Therefore, the value of 0 can be 
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represented by the dotted areas in Fi9ures 2(a) and 2(b),whiCh 

plot the density functions corresponding to the cumulative density 

functions of Figure 1(a) and 1(b) respectively3>. 

Now observe from Figures 2(a) and 2(b) that the income level 

x* at which the two density functions intersect is itself a 

significant indicator of the e:<tent of discrimination. 

Specifically, in a case in. which the reference 9 ,-oup is 

discriminated against (Figure 2(a», other things equal the smaller 

is the value of x* the worse is the extent of discrimination since 

this would mean a greater degree of specialization by the 

reference group in ·low' income levels, and, conversely, in a 

case in which the reference group is discriminated in favour of 
*(Fig 2 (b», other things equal the larger is the value of x the 

worse is the extent of discrimination since .this would mean a 

greater degree of specialization by the reference group in ·high' 

income levels. This observation suggests that it might be use~ul 

to have a group-specific index of discrim~nation - call it 05(5 g ) 

0 4 . . t·such that when sg is discriminated against, viz. 15 paSl lve 

4(respectively, s9 is discriminated in favour of, viz. 0 is 

negative), 05 
(5 9 , is increasing in and df?clining in 

(respectively, is declining in x* and increasin9 in 0 4 ). The 

following specialization does the required job: 

4 4(1 - 0 (s g» wh 0 n 0 ( s g) > 0, 1 
••• (2.'13) 

:<. '* 
1 = 04(s'J) when D4(s9) <: o. J 


IJ 


It is to be noted that in the case of the index D5 , in contrast to 

the other indices considered, discrimination becomes 'worse" as 

the value of the index becom~s smaller. 
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For the eBBS of the continuous distribution, we have: 

05 x* (5 9 ) == ( 1 - 1)4(5 9 » when 0 4
(5 9 ) > 0;

I-J 	 (2.14) 

* 	 }
:= D4(5 9 ) when 04(s9) < o. p 

2 • 3 	 The 0 i 5 C ri mina ti 0 n Indices their 

Counterp'arts 


In this section,' which is in the nature of a slight 

digression, we shall consider the instructive e:<ercise of 

evaluatin9 the discrimination indices reviewed earlier for the 
grouping gO under which to re call every individual is 

considered to constitute a group by her/himself. In what follows, 

and entirely for operational reasons of ease of manipulation, we 

shall work with a continuous distribution. 

First, notice that under the grouping gO we have: 

For all x ~ [x,xJ : 
1D (x) = 1 - x/JJ. 


Hence, the society-wide discrimination index under the grouping gO 


is given by:


° x
D~ == I I (1

x 

where h(x), the income-share of the unit with income x, is simply 

xf(x)//-I, so that 

v v 
= I J

x 
~ (1- ~ ) f (x) d}: I ' 
JJ /-Ix 


which can be shown to lead to 

-x 2 

== 
:< 

f (l{) d:.: -1. • •• (2.15)J 
x 
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The ri.,;}ht hc1nd sidE! of (2.-1~) i£i nothing but ,the wellknown measure 

of dispersion, the square of the coefficient bf variation C2 • We No~ 

thus have, from (2.15), the follo""'in.,;} result: we] 

0 9 
o 

== c2 	 (2.16) G= 
1 

In similar fashion, it is easily checked that x 

0 -x ., 	
I 

x 
., :<D9 = - ( 1 - - ) f (:d d:':1

2 J IJ IT! 
:<- Sub 

-:< 2 
/J 
m J 

H 
"== -2- f (:d d'" - -1 o 

x IJ D9 - 4 

== ( 1 + C2 ) .L - 1 • (2.17)
m 	 Frol 

theo 
WL,a't D9 does, - some sense, is to 'correct' for the of incl, In 	 skewness

2 
the frequency distribution. C~nsider the measure of skewness th i , 

s=1 - m//J. If /J > m, we have a positively skewed density 

function: and if /J < 11'1, we have a ne9atively skewed density 
o 

function (see Figure 3). Notice that the index D~ penalizes 
For( res p e c t ive 1y , 	 a positively (respectively,ne9atively) 

skewed density function, vis-a'vis the square of the coefficient OS( 
o 

of variation C2 • Exactly the same end is secured by the index D~ 
which, it is routine to verify, is given by 

FrOIT. o 
D 9 = (1 + ( 2

) IJ It1 - 1. 	 (2.18)
3 o 

09 -. 
Next, note that under the grouping gO we have: 5 

F a I" all :<~ [ :-: , :.: ] : 

\'ar i 

010 I' e 
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We NOW 

G:: 

the Gini coefficient of inequality is given by the following 

well-known expression: 

x 

1 - 2 J F1(:df(:dd:~, whence 


x 


F (X)f(x)dK ::: 1 - G • •• (2.23)
1 2 

~b5tituting for J F 1 <x)f(x)dx from (2.23) into (2.22), we obtain: 
;.~ 

o 1-G} -1+G
D~ ::: IF1 (m) - { 1 - 2 I = 2 - F 1 (m). • •. (2.24) 

o 
From (2.24) we note that nX is a minor but interesting variant of 

the Gini coefficient of inequality G: it is sensitive to the 

of income-share of the poorest one-half of the population; other 

5 s .. ttd n 9 5 e qua 1, ani ncr e a s e i nthiss hare c a use s the e >: ten t 0 f 

t"y measured discrimination to decline. 

ty 

Finally, under the grouping gO it is true that: 
?S 

For all x .c; [~,xJ: 


x
-. F(:d for all x:S; m;
IJ (2.25)}

= F(:<) for x > m 

. From (2.25), we have: 

o m " 
:<D~ __ (5 . F ( :{ ») f ( :.: ) d)-( J,.... ~ (~. F ( :: ») f ( x ) d:~ I. . .. (2 • 26 )I J IJ 

x m 

_Before proceeding further we take note of the fact that a 

variant of the square of the coefficient of variation which is 

niDI'£' sensit.ive to incoITlc t"i'\ns,fe,-~> CIt the 10\,l.Ier thim at tt,€' upper



o4 (x) = 1 - F(:d for all x S m: (2.19) 

== -F(x) for all x > m. } 
The rationale for (2.19) will become immediately clear ~ 

considering (2.12) in conjunction with Figure 4: there should be 

no need for further explanation in this connection. 

From (2.19), we have: 

-o m x 
D~ =1 I x (1-F()-~»f(x) d:< - I x F(x)f(:dd:.:/. • •• (2.20) 

x P m I-' 

-m x 
Now, ( 1-F ( x ) )f ( x ) d :.~ - I x F(x)f(x)dxI P 

x 
Px m 

m x 
x x 

== 2 I - f(:dd:< -I - F (x)f (:d dx. .,. (2.21) 
P P x x 

-1 
:~~ 


Letting F 1 (:.: ); yf(y)dy stand for the first-moment 

I-' I 

:< -
distribution function of x, we obtain from (2.21) the following: 

== F (m) - I F'1(X) F(x)dxl
i 

x 

:< 
• .. (2.22)== I F·1 (m) - { 1 

-

}. 
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(2.19) 
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2.20) 
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end of the distribution is yielded by the following inequalit: 
indel<4 '.,,: 

-x 2 
:< 1H ::: F(x)f(x)d~! - . . . (2.27)J 2·,..,2x 

Letting Hi stand for the value of the H coefficient of inequalit) 

in the distribution of income among units with incomes not 

exceeding the median income m, it is fairly straightforward, in 

the light of (2.26), to obtain through routine manipulation the 

following result: 

o 
0 9 H I5 = , WHere 

2
H_(H+~) -2(H1+~) F (m).i 

o 
The index og has some 'mixed' properties. An increase in5 
(which measures inequality among the poorest half of 

o 
population) reduces the value of o~ : this, from an 'egalitarian" 

perspective, is scarcely a 'nice' property. But an increase in the 

income-share of the poorest one-half of the population (F 1 (m» 
o 

reduces the value of D~ which, from an 'egalitarian' point of 

view, ~ a nice property_ 

o 
The indices o~ (k~ir2,3.4.5) are what we would ordinarily 

call ine~ualit~ indices. Axiomatic rationalization of an 

inequality index is not always an easy task. Our intuition is, in 

general, more straightforwardly reliable when we are dealing with 

inequality between to,.,IO, rather than inequality among many, 

entities. The"group-specific discrimination indices reviewed in 

section 2.2 are essentially predicated on such a binat-y entity 
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logic - one which does not require any elaborate justification. 

Haying once obtained a group - specific discrimin~tion index, it 

is a simple matter to derive a society-wide discrimination index 

(for the grouping under consideration) as a weighted sum of the 

group-specific indices; in the limiting case, when the grouping 

becomes the atomistic one, this exercise yields up an inequality 

index. A useful byproduct of our analysis on discrimination has, 

therefore, been the development of a procedure for deriving in 

an intuitively reasonable manner - various indices of inequality~ 

We turn now to an analysis of the evidence on 

caste-discrimination in the distribution of consumption 

expenditure in India. 

~ 
I! 
~ CASTE AND CONSUMPTION EXPENDITURE 

The National Sample Survey Organisation (NSSO) has provided 

data, for the year 1983, on the distribution of consumption 

expenditure across different size-classes of expenditure, 

separately for the Scheduled Caste~, the Scheduled Tribes, and the 

entire population. In this section we report on a number of 

emp(rical exercises we have performed for rural India using these 

data. Details of data and methodology have been relegated to an 

appendix at the end of this paper. 

For our purposes we have clubbed the Scheduled Caste and the 

Scheduled Tribe group together to tonstitute a composite Scheduled 

Castes and Tribes group, which we shall allude to, in abbreviated 

form, as the SCST group. The rest of the population is taken to 

constitute a group which we shall simply call ·Others'. From the 

grouped data on the distribution of consumption expenditure we 

have plotted the frequency distribution curves of consumption 

expenditure for-the SCST group, for the 'Others', and for the 
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population as a whole (Figure 5). To emphasize contrast we have 
•

plotted the frequency distribution curves in two pairs - the first 

pair comprising the density functions for the SCST group and the 

entire population. and the second pair comprising the density 

functions for the ·others' group and the entire population. The 

visual appeal of the graphs - plotted at the all - India level and 

also for every state in the Indian Union is immediate. In 

virtually every case the frequency distribution curve for the SeST 

group has a short right tail while that for the ·Others' has a 

relatively long right tail~ the frequency distribution curve for 

the SeST group clearly demonstrates 'specialization' in relatively 

low expenditure levels compared to the population as a whole, 

while the frequency distribution curve for the ·Others· group 

displays specialization in relatively high expenditure levels 

compared to the population at large: and the density function for 

the SeST group intersects that for the entire population from 

above while the density function for the 'Othefs' group intersects 

that for the entire population from below. The cumulative visual 

message of these gra~hs is striking, and leaves the observer in no 

doubt regarding the systematically inferior status experienced by 

the Scheduled Castes and Tribes. 

Tables 1-3 provide statewise data on the three measures of 

central tendency in the distribution of consumption expenditure 

the mean, the median and the mode. These data have been provided 

for the population as a whole. for the SCST group, and for the 

·Others'. At the all-India level the mean consumption expenditure 

for 'Others' exceeds that for the SeST group by a proportion of 

nearly 32 per cent; and the corresponding figures for the median 

and the mode are, respectively. 28 per cent and 25 per cent. In a 

society which - judged according to the values of the measures of 

central tendency in the distribution of consumption expenditure 

is performing relatively 'poorly', these substantial disparities 
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between the Scheduled Castes and Tribes on the one hand and the. 
rest of the population en the .,other emphasize not only the 

relative but also the absolute disadvantage experienced by the 

former group. Indeed, it is instructive to consider the mean 

consumption expenditure of the Scheduled Castes and Tribes in 

relation to the poverty line which, in 1983-84, can be taken to be 

of the order of Rs.79.05 5> At the all-India· level the 

proportionate gap between the mean consumption and the poverty 

line is just about 15 per cent (while the corresponding figur~ for 

the 'Others' is 51 per cent): On average, the SCST group is 

living in circumstances not far removed from the standard of 

absolute impoverishment widely used in th. Indian poverty 

lit~rature. Of part.lcular concern should be the fact that ~n two 

states - Bihar and Orissa - the mean consumption level is a~tually 

less than the. poverty line. A particularly stark and unpleasant 

formulation of an implication of this fact would be the following_ 

It is easy to demonstrate that H' one wishes to minimize 'the 

proportion of the population in poverty in a situation in' which 

the average level of consumption falls short of the poverty ,line, 

then the means to this end is to distribute consumption in such a 

way that a finite proportion of the,· population (equal to the 

proportionate gap between the poverty line and the mean 

consumption) consumes 'nothing at a11 6 ). This is reminiscent' of the 

procedure of tria~, defined in Webster's New Collegiate 

Dictionary as ·the sorting out and allocation of treatment to 

patients and especially battle and disaster victims according to a 

system of priorities designed to maximize the number of 

survivors'. 

Tables 4-8 present information on the values of the five 

discrimination indices we have reviewed earlier, for each of the 

States of the Indian Union. The numbers in these tables are 
r 

largely self-~xplanatory, so w. shall confine ourselves only to a 

15 


http:Rs.79.05


. he 

he 

an 

'in 

, be 

he 

ty 

or 

is 

of 

ty 

/JO 

ly 

It 

~ . 

:h 

! , 

a 

,n 

e 

e 

o 

a 

.f 

very quick appraisal of SOITIt' salient features of these nUfTlbers . 

The most sit.;Jnificant feature is that when the SeST 'droup is the 

reference 'draup each of five discrimination indites D~c 
1 

(i='lyow.,S) is positive in every State; and when the 'others' 

group is the reference grou;:. each of the five dis t: ri rrd n C\ t ion 

indites DO. 
1 

<1=1, ••• ,S) is negative in every State: with 

remarkable consistency, the Scheduled Castes and Tr i bes 

constitute the relatively disadvantaged group, while the 'Others' 

constitute the advantaged group. 

Next, to obtain a preliminary idea of the division of the 

states into those which display relatively more discrimination and 

those which display relatively less discrimination, we proceed as 

follows. For each discrimination index, and given that the 

grouping 9 is the one (Scheduled Cast~s and Tribes, 'Others'), we 

first list ·those States for which discrimination is more acute 

than at the All-India level: for the first four indices, these 

states are the ones for which 0 9 . (i=1, ••• ,4) is greater than the 
1 

value of ogi at the all- India level; for the fifth index, these 

0 9States are the ones for which is less than the value of D9
5' 5 

at the all-India level (recall that for the fifth index 

discrimination becomes 'worse' as the vale of the index becomes 

smaller). Similarly. we list those States for which 

discrimination is less acute than at the all-India level. This 

exercise yields the following two lists. 

.' . 



------------------------------------------------------------------

------------------------------------------------------------------

J,.i s t A; .Ln !,J,' hie h fl i s c r i IT! ina t i () n iJi !!!.QL...\t C\ cut e t h '~Ul ..!JI ': 
D.1 1 - I n d Ll 1e v cd E..f.£ 0 r din '1 ..tQ. the i n d e :~ 

-------------------------------------~----------------------------

Gtljarat 	 Haryana Haryana Gujarat Gujar<.lt 

Haryana 	 Madhya Madhya Haryana· Haryana 
Pradesh Pradesh 

Harnataka 	 Orissa Maharashtra l<arnataka Harnataka 

Kerala Punjab Orissa 	 Madhya Kerala 
Pradesh 

Orissa Rajasthan Punjab Orissa Maharashtra 

Rajasthan West Bengal Punjab Tamilnadu 

Tamilnadu Rajasthan Uttar Pradesh 

~ B: states in which discrimination is less acute than 21 the 

all-India lever according, to !.!:ul inde:< . 

0 9 
4 

Andhra Andhra Andhra Andhra Andhra 
Pradesh Pradesh Pradesh Pradesh Pradesh 

Assam Assam Assam Assam Assam 

Bihar Bihar Bihar Bihar Bihar 

Madhya 
Pradesh 

Gujarat Gujarat Kerala Madhya 
Pradesh 

t1aharashtra Karnataka Karnataka Maharashtra Orissa 

Punjab Kerala kerala Tamilnadu West Ben9a1 

Uttar Pradesh Maharashtra Rajasthan Uttar Pradesh 

West Bengal Tamilnadu Tamilnadu West Bengal 

Uttar Pradesh Uttar Pradesh 

West Bengal 
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Now let us ~ward _ positive point to every occ~sion on which 

a given state figures in Ltst A and a negative point to every 
occasion on whid. a' given State fi9ures in Ligt Efr the net, $core 

of Any State will be taken to be ,the algebraic sum of the points 

awarded it. If the net score is positive, we shall,cer~ify the 

state as being 'high' on discriminationr if the net score is 

negative, we shall certify the state as being 'low' on 

discrimination. Given the two preceding lists, it is e~sy to 

verify that the States (along with ,their net scores in 
p.renthe~es) can be classified as follows. The 'high 

discrimination' States are I Haryana'(S), orissa (Sh-Pun-,jab ' (3)", 

R.Ja,than (S), Gujarat (1t, ....Kar.n~laka (1)and·MadhyaPradesh. (1). 

The 'lo~ discrim~nation' Stat~s are Andhra 'Pradesh (-5), Assam 

(-2), Kerala (-1), Maharashtra (-1), and Tami lnadu (-1). At least 

at the 'polar extremes' it may be possible to a~sert with some 

confidence that Haryana, Orissa, Punjab and Rajasthan display 

relatively acute discrimination, while Andhra Pradesh, Assam and 

Bihar display relatively mild discrimination. We here merely 

observe the externality of this finding. This is only a 'first 

cut' at the problem, and we do not undertake an examination of 

causal factors for regional variations in ,tt:,e extent of 

caste-discrimination in . the distribution of consumption 

expenditure. Thi$ problem constitutes material for detld 1ed 
further investigation. 

~ CONCLUDING OBSERVATIONS 

In this paper we have proposed a number of real-valued 

tndices of discrimination, and we have traced the link between 

••asures of di s cr i,..,1 nat 1 on and ,...easure 5 of i nequal i ty. We have 

also reviewed some aspect~ of estimation and computation of these 

indices from grouped distributional data. In these respects the 

paper could be seen to he primarily a contribution to methodology. 

In additioni we have also sought to furnish some orders of 

18 
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magnitudo of the extent of caste-based disparity in the 

distribution of consumption expenditures that obtains in rur~l 

India. ,Our findings. in this connection, perhaps constitute "not 

so much 'findings', properly speaking, as a confirmation of one's 

worst suspicions namely, that in the matter of caste 

discrimination in India, there is much cause for disquiet. 
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-----------------------------------------------------------

Table 1: STATEWISE 
!' S 

STATE 

Andhrapradesh 
Assam 
Bihar 
Gujarat 
Hat-yana 
Karnataka 
Kerala 
Madhyapradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamilnadu 
Uttarpradesh 
West Bengal 

India 

DATA ON MEAN CONSUMPTION EXPENDITURE 

Mean Consumption Expenditure 
(In Rupees) of 

Scheduled 
Castes & 
Scheduled 
Tribes 

96.94 
108.76 
77.63 
92.47 

113.62 
91.15 

105.06 
82.06 . 
91.58 
78.68 

132.04 
101.33 
87.84 
88.58 
92.70 

91.64 

Others 

122.08 
114.46 
99.61 

13-1.54 
159.68 
126.03 
152.80 
116.11 

.116.59 
11-1.00 
182.32 
140.76 
120.32 
108.63 
110.• 77 

120.71 

The 
Entire 
POj:,ulation 

115.57 
113.01 
93.75 

119.26 

14·9.13 

118.14 
145.22 
101.75 
110.98 
97.48 

170.31 
127.48 
112.21 
104.26 
104.61 

112.31 



-----------------------------------------------------------

--------------------------------

-----------------------------------------------------------

-----------------------------------------------------------

Table 2: STATEWISE DATA ON MEDIAN CONSUMPTION EXPENDITURE 

Median Consumption Expenditure 
(In Rupees) of 

Scheduled 
STATE Castes &. The 

Scheduled Entire 
Tribes Others Population 

Andhrapradesh 84.99 102.69 97.96 

Assam '101.75 '104.96 '104.24 

Bihar 69.77 87. '16 82.53 

Gujarat 83.63 '112.74 -104.09 

Haryana 103.39 139.01 128.85 

Karnataka 80.09 104.37 98.67 

Kerala 91.64 118.57 1'14.16 

Madhyapradesh' 71.59 10-1.89 85.62 

Maharashtra 79.04 100.30 94.79 

Orissa 70.99 97.55 86.05 

Punjab 111.28 169.90 144.55 

Rajasthan 81.51 1-10.38 -100.95 

Tamilnadu 76.32 96.55 91.51 

Uttar pradesh 77.06 9'1.38 87.98 

West Bengal 80.73 98.66 91.65 


India '79.45 101.45 94.55 
------------------~------~---~-----------------------------



Table 3: STATEWISE DATA ON MODAL CONSUMPTION EXPENDITURE 

Modal Consumption Expenditure 

STATE 

Andhrapradesh 
Assam 
Bihar 
Gujarat 
Haryana 
Karnataka 
Kerala 
Madhyapradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tami lnadu 
Uttarpradesh 
West Bengal 

India 

(In Rupees) 

Scheduled 
Castes 8, 
Scheduled 
Tribes 

82.06 
10-1.35 
68.82 
82.87 

102.18 
77.94 
87.83 
65.53 
75.00 
70.11 

104.31 
74.02 
73.55 
73.78 
77.45 

75.98 

Others 

96.39 
103.25 
83.50 

106.32 
133.14 
96.90 

106.05 
98.92 
95.33 
94.04 

155.76 
98.75 
88.39 
85.45 
97.72 

95.11 

of 

The 
Entire 
PopuL;ltion 

92.41 
102.93 
79.56 
99.77 
122~67 
92.08 

103.28 
80.10 
89.52 
83.54 

136.04 
91.17 
84.49 
82.52 
88.94 

88.75 



-----------------------------------------------------------------

-----------------------------------------------------------------

-----------------------------------------------------------------

Table 4: . STATEWISE 	 DATA ON THE GROUP-SPECIFIC DISCRIMINAT ION 
SC1INDICES D (FOR SCHDEULED CASTES AND TRIBES) , 0 1° 

('OTHERS'), AND THE SOCIETY-WIDE DISCRIMINATION INDEX 

19 
D FOR THE GROUPING 9 • {SCHEDULED CASTES AND TRIBES, 

OTHERS}. 

STATE 

Andhrapradesh 0.16'126 -0.05625 10.57 

Assam 0.03757 -0.0'1283 1.35 

Bihar 0.17204 -0.06244 11.60 

Gujarat 0.22459 -0.10304 25.36 

Haryana 0.23809 -0.07077 14.29 

Karnataka 0.22844 -0.06679 18.18 

Kerala 0.27654 -0.05224 18.07 

Madhyapf'adesh 0.19356 -0. '14108 13.64 

Maharashtra o. '17480 -0.05049 7.69 

Orissa 0.19280 -0. '13873 28.77 

Punjab 0.22469 -0.07052 4.15 

Rajas than 0.20513 -0.10436 25.19 

Tamilnadu 0.21722 -0.07225 20.42 

Uttar pradesh 0.15039 ':"'0.04'19'1 6.12 

West Ben.]al 0.11385 -0.05893 4.88 

India 	 0.18409 -0.07480 14.08 

T<i 

ST 

An 

As 

Bi 

Gu, 

Ha. 

Kal 
Kel 
Mal 
Mal 
Or: 
Pur 
Ra.: 
Tan 
Utt 
Wes 

lnd 



NDEX 


IBES, 


Table 5: STATEWISE DATA ON THE GROUP-SPECIFIC DISCRIf11NATION 
'jSC . 

2°INDICES D~ (FOR SCHDEULED CASTES AND TFHBES) • D 

('OTHERS') AND THE SOCIETY-WIDE DISCRIMINATION INDEX 

2 9 
D FOR THE GROUPING 9 = {SCHEDULED CASTES AND TRIBES, 

OTHERS}. 

STATE 


Andhrapradesh 
A.ssam 
Bihar 
Gujarat 
Haryana 
Karnataka 
Kerala 
Madhyapradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tamilnadu 
Uttarpradesh 
West Bengal 

India 

O. 13239 
0.02395 
0.15462 
0.19660 
0.1976-1 
0.18828 
0.19725 
0.16385 
0.16615 
0.17500 
0.23019 
0.19261 
0.16593 
0.12418 
0.119-17 

0.15967 

-0.04833 
-0.00683 
-0.05615 
-0.08309 
-0.07885 
-0.05-174 
-0.03858 
-0.18995 
-0.05817 
-0.13361 
-0. -1-1308 
-0.09334 
-0.05511 
-0.03862 
-0.07646 

-0.07293 

10.38 
0.18 

10.45 
16.76 
28.25 
17.24 
14.07 
54·.62 
-15.54 
31.26 
35.48 
20. -18 
15.53 
8.32 

15.24 

-18.38 



I 
I 

Table 6: ST~TEWISE DATA ON THE GROUP-SPECIFIC DISCRIMINATION 
SC 3°3INDICES D 

('OTHERS') 

3 9 
D FOR THE 

OTHERS}. 

STATE 

Andhrapradesh 
Assam 
Bihar 
-Gujarat 
Haryana 
Karnataka 
Kerala 
Madhyapradesh 
Maharashtra 
Orissa 
p'unjab 
Rajasthan 
Tami Inadu 
Uttarpradesh 
West Ben'Jal 

India 

(FOR SCHDEULED CASTES AND TRIBES), 0 

AND THE SOCIETY-WIDE DISCRIMINATION INDEX 
Tab 

GROUPING 9 = {SCHEDULED CASTES AND TRIBES, 

0.1 '1200 -0.04307 -10.5-1 STA1
0.01535 -0.00311 1.10 

0.13499 -0.04952 9.5'1 

0.16939 -0.06565 9.90 
 AndhO. '16703 -0.08534 39.10 Assa0.15356 -0.05235 18.47 Biha0.14959 -0.02682 8.48 Guja0.18'190 -0.23496 75.35 Hary
0.16220 -0.06490 21.73 Karn
0.16076 -0. -12569 30.69 Kera0.23323 -0. -14497 59. -19 

Madh:0.18811 -0.083·14 13.72 Maha0.12948 -0.046-16 14.72 
Or i 50.10591 -0.03551 9.19 . Punj.

O. '12919 -0.09872 27.38 Raja' 
Tami:o. '14389 -0.07-166 Uttal 
West 

Indic 



-----------------------------------------------------------------

~DEX Table 7: STATE"JISE DATA ON THE GROUP-SPECIFIC DISCRIMINATION 

4SC 40[BES, INDICES D (FOR SCHDEULED CASTES AND TRIBES), D 

('OTHERS") AND THE SOCIETY-WIDE DISCRIMINATION INDEX 

4 9 
D FOR THE GROUPING 9 = {SCHEDULED CASTES AND TRIBES. 

OTHERS}. 

----------------------------------------------------------------~-

STATE 

-------------------------------------~---------------------------
Andhrapradesh 0.11592 -0.0370-1 4.89 
Assam 0.04061 -0.01150 0.37 
Bihar 0.13832 -0.04731 7.06 
Gujarat 0.18613 -0.07790 15.29 
Haryana 0.20783 -0.0600'1 11.03 -
Karnataka 0.15413 -0.04151 9.29 
Kerala 0.19633 -0.0303-1 6.73 
Madhyapradesh 0.16213 -0.13333 20.68 
Maharast.tra 0.15823 -0.0447-1 6.15 
Orissa 0.16563 -0.10502 15.24 
Punjab 0.23212 -0.08931 16.88 
Rajasthan 0.14032 -0.06250 10.59 
Tami Inadu 0.13422 -0.03861 7.64 
Ut tarpradesh 0.11542 -0.03061 3.43 
Wes t Bengal 0.11652 -0.05921 4.23 

India 0.14272 -0.05461 8.32 



Table 8: STATEl.JISE DATA 
SSC 

INDICES D 

ON THE GROUP-SPECIFIC 

(FOR SCHDEULED CASTES AND 

DISCRIMINATION 

5°TRIBES), D 

(·OTHERS·) AND THE SOCIETY-WIDE DISCRIMINATION 
59

D FOR THE GROUPING 9 = {SCHEDULED CASTES AND 

INDEX 

TRIBES, 

OTHERS}. 

STATE 
59 3

D x·10 

Andhrapradesh 
Assam 
Bihar 
GUjarat 
Haryana 
f<arnataka 
f<erala 
Madhyapradesh 
Maharashtra 
Orissa 
Punjab 
Rajasthan 
Tami Inadu 
Uttar pradesh 
West Ben'Jal 

0.8032 
·1.0782 
0.7959 
0.7·166 
0.7·1·18 
0.756·1 
0.6464 
0.727·1 
0.7266 
0.7618 
0.6087 
0.6676 
0.7716 
0.7874 
0.8"175 

-0.03S·1 
-0.0·13·1 
-0.0455 
-0.0702 
-0.OS78 
-0.0385 
-0.0271 
-0.1296 
-0.0424 
-0.1054 
-0.08 ·15 
-0.0523 
-0.03S7 
-0.0285 
-0.0599 

·141.3 
235.7 
·137.2 
·116.8 
82.6 

. 92.8 
43.2 

193.3 
·103.6 
·182.8 
72.5 

132.6 
109.7 
123.3 
2"14.1 

----------------------------------------------~-------------------
India 0.7465 -0.05·11 "136. ·1 

--------------------------------~--------------------------------

. 
.1 
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Figures 1(0) and (lb): Cumulative Density Functions for the 
Reference Group and for the Entire Population, under assumed 
conditions of (a) Adverse Discrimination against the 
Reference Group and (b) Discrimination in favour of the 
Reference Group. 
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Figures 2(0) and 2(b): Density Functions for the Reference 
Group and for the Entire Population, under assumed 
conditions of (a) Adverse Discrimination against the 
Reference Group and (b) Discrimination in favour of the 
Reference Group. 
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Figure 4: The Cumulative Density Function of the Reierence 
Group When the Grouping is Atomistic, under Assumed 
Conditions of (a) Adverse Discrimination against the 
Reference Group and (b) Discrimination in Favour of the 
Reference Group. 
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In each of the graphs, consumption expenditure (x) is plotten on the abcissca and 
the density function of consumpt.ion expennitu re f(x)/g(x)/h(x) is plotted on the 
ordinate. 

Each of the graphs appeadng on the left hand side of the page presents the 
density function for the entire population f(x) and the density function for the 
Scheduled Cao;tes and Tribes g(x), while each of the graphs appearing on the right 
hand side of. the page presents the dp.nsity function for the entire population and 
the density function for the 'Others', viz. the non-Scheduled-Castes and-Tribes, 
h(x). 

In every relevant case, the density function for the Scheduled Castes and Tribes 
g(x) can be identified as the one whir:h intersects from above thp. dem:;i ty 
funetj on of the entire population ((x), while the dens] ty functjon for the ·Others'. 
h(x), can he jdenUfied a.c; the one whic:h is intersected from above hy thedensity 
funcUon for the entire population f(x). . 
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APPENDIX 


Comp-utational Issuas 

Our source of data for the empirical exercises undertaken in 

this paper is constituted by the National Sample Survey 

Organization"s Report Number 332 (38th Round; January December 

'1983): Pat tern of Consumer E:q~endi ture of Scheduled Cac:;te and 

Scheduled Tribe Households (September 1986). What we have are 

grouped data on the distribution of consumer expenditure: for each 

size-class of consumption expenditure we have the proportion of 

the population in that size-class and the average consumption 

expenditure for the size-class. With this information it is 

possible to generate a set of points in (F,F 1 ' space where, ~iven 

that x is a random variable signifying consumption expenditure, 

F(x) is the cumUlative density function of x and F (x) the first
1 

moment distribution function of x: 

F(x) y lim F(:d = lim F'1 (x) =0;Io yf(y)dy; 0x .. :< .. 0 

lim F(x) = lim F (x) = 1: and f(.) is the density function and1

~ the mean of the distribution. 

The Lorenz curve is simply the plot of F 1 (x) as a function of 

F(x). We shall also find it convenient to represent the Lorenz 

curve by the equation q=q(p), where q(p) is the expenditure share 

of the poorest pth fraction of spending units (see Kakwani, 1980). 

A key to many of the computational exercises undertaken in this 

paper resides in the estimation of the equation of the Lorenz 

curve. The equation of the Lorenz curve along the lines 

suggested in Kakwani (1981) - can be estimated as follows. 



Consider the function s(p) :: p-q(p). It is clear that when p 

is zero, s(p) is zero and when p is unity, again g(p) is zero. 

Thus, s(p) is a double-valued function of p, which peaks at a 

value of p greater than, equal to, or less than one-half depending, 
on whether the Lorenz curve is skewed toward (0,0), is symmetric, 

or is skewed toward (1,1) of the unit square. A useful estimating 

equation for the function s(p) is given by s(p) :: ap(ll('1-p)~, a .. 

[0,1J ~ ~ [0,1J and ~ ~ [0,1J. This function can be estimated by 

the method of ordinary least squares in log-linear form. From the 

grouped observations on q and p afforded by the NSS data, the 

parameters a, ~ and ~ have been estimated for the reference year 

of our study - separately for the SCST group, the 'others' group, 

and the entire population. Recalling the definition of the 

function s(p), it is clear that the estimated equation of the 

Lorenz curve is given by: 

(l( (1q(p) :: p -ap C'1-p) • • •• (A -1 ) 

Now, at any point on the Lorenz curve corresponding to an 


expenditure level ..., , the slope of the curve is given by 


q 
# 

(p(:d)==:<1/-A. (This follows from notin'~ that q 
• 

(p(x» :: 
, , 
F' (:{)/F (:-:) = (:<f(:dl/-A)/f(;d = :{//-A; see Kakwani (-1980) -in this1 

connection). In view of (A1), we thus have: 


- - ••• (A2)) -
/-A 
)( 

To obtain the median income m, it is clear from (A2) that all 
'1 •we have to do is to solve for x in (A2) when p = ~ • 

••• (A3) 

Ne!<t, note that 

q 

wt 

I~ 

Fr 

f( 

ca 

va 

( :< 

th 

va 

fa 



:ero. 

It a 

'nding 

ric, 

ting 

by 

the 

the 

year 

the 

the 

an 

by 

== 

his 

all 

[ dF' ( :< ) d d
" d 1 == (JdIJ ) := (:<IIJ)

( p) ::::: dF ( :: ) d ~<q dTFi0 dF (:<) ] dF ( :< ) 
d}·: 

- f (:d :::: • •• (A4)( ~ ) I 1 
•IJf(:·:) 

whence 

1


f (:d :;::: • •• (A5)J..Iqii(p) • 

Given that q(p) = P - apOl('1-p)f1, it is easy to verify that 

II 01 (i r Ol( -1-cd f1( 1-f1)
q(p)=apC-l-p) L + 2 + 2u{1 ] • • .• (Ab)p(1-p)P (-l-P) 

From (AS) and (Ab), we obtain: 

1 

f (x) = ... (A7) 


01 1':1[ Ol( -1--<;J() 1":1 ( 1-1':1) 2u{1 ]J..Iap (-l-p)" 2 +" "2 + p('1-p)
P (1-p) 

Now, for selected values of p, say p=.-l, p=.2, ... ,p=.9, we 

can obtain the corresponding value of x from (A2) and also the 

value of fex) from (A7): we thus obtain a set of points in 

(x,f(x» space - and this constitutes the procedure for plotting 

the frequency distribution curves in Figure 5. 

Next, to obtain the modal value M of x, we have to find that 

value of x at which f(x) is maximized; the first-order condition 

for a maximum is to setf-(x) equal to zero. Notice, first, that 

d;:d =~d 
d 

q '" (p(:.:» = dF( :d dF(x) dF ( :< )] 
d:{ 

~ . 



r whence 

G 
, 3'" ••• (A8)f (x) ::::: -J,J f . ( :d. q (p). 

It can be verified that 
If' 30-3 (1-3 3 (1 (1-(1 ) «(1-2) pq (p) ::::: a p ( '1- P ) [elt ( 1-<lt) (01, - 2 ) ( '1- P ) 


• •• (A9)
~p( 1-p) { (6~-3()a) p + 3 (elt- '1 )}] • 

From (A8) and (A9) it is clear that setting f' (:d equal to zero is 
f ( 

equivalent to setting 
3 

~pL1-p){(6+(1-3a)p + 3(a-1)} - a('1-<lt)(a-2)('1-p) + 
cc

equal to zero. This, in turn, can be shown to be equivalent to the 
is 

following requirement: 
an

30t ( 1..-..a) (01,-2) + {~(0I-3) - 9« ( '1-<lt ) (a-2) } p + {9Ot ( '1..-..a) (a-2) 
2 ot 

~ (3 ( '1-(1) -2 (a-3) ) } P + {3(? ( '1-(1) (2-(n -3ot( 1-<lt ) (a-2) + ClA.(1 ( (<<-3) 

3 ( 1 -(1) ) } P 3 == O. • • • (AlO) 
be 

(A10) is a cubic equation. let the solution to this equation be in 

(A2) and 
p* • By plugging p* into the left hand side of 

cross-multiplying, we obtain the value of the mode: 

(1*CA 
::::: ap ( 'l-p*)11 ••• ( All)

M I-l - -- .[1 [7- ]]('l-p* ) 

atNe:<t, to obtain the value of :< * ., namely the income level 

which the density functions for the SeST group and for the entire 

population intersect, we proceed as follows. Let us denote all 

parameters pertaining to the seST group by means of a bar over the 

relevant symbols, Now consider some initial value of p, call it 

P1' Given P1 r we can find the corresponding value of x call it 

x - which is obtained (from A2) as:
1 

: 

•I 




3 
'P 

0 is 

2)p3 

0 the 

be 

and 

at 

ire 

all 

the 

it 

it 

"1 =;; [1 - a ~ (1 - P1)t? [ (I~P.l)J]· 
Given ~1' we can find the corresponding value of p - call it P1 

again from (A2), as the solution to the following equation: 

f1 ] = :{J~ • 

1 - P'l r 

Us i n'.1 (A7) it is now possible to check 	out if f ( :-: '1 ) is equal to 
-

f(:<1); if not, we perturb the value of p from P'1 to some other 

value (call it P2 ) and repeat the process jus t described; and we 

continue this process until the re'=lui red equality between f' and f 
-	 .is achieved. The value of )< at which f and f are equal is :< * , 

and, of course, it is simple - along the lines just described - to 

obtain the values of - * ) and p(x)~ All the quantities have nowp(x 	 * 
been computed which go into the calculation of the discrimination 

0 4indices and 0 5 • 

'I 



Notes 

'1> See also, in this connection, 

caste and consumption expenditure 

Sagl,3ar and Pan ~ 

2) To see that this is the 

Letting t ... {O,1} s Land for the
1 . 

individuals wi th income !{ , and t 
1 

population, we have: 

( :< , ) ( :< , + 1-:< , ) 
11' 1 

the recent important p<1per - on 

in North-eastern India by 

case, consider the followin9· 

number of reference-group 

for the total reference-group 

+ t(n)(x - x )Jn+·l· n' 

i 
where, for all iGT, t(i) iSi~ t. 


j=1 J 


From (*), we have: 
g 

£ F 5 ( ;-( i ) ( :< i + '1 - xi) = t'1 [ -:: t ( '1 ) x2 + t ( 2 ) :< 3 +... +t ( n - 1 ) ;< n } - -[ t ( '1 ) :< '1 
hiT 

+ t(2)x2 + •• ~+t(n)Xn}] 

= ~ [-{t ( 1 ) :< -1 + (t ( 2) - t ( '1 ) ) :< 2 +... + (t ( n' - t ( n -'1 ) ) :.( n }] . 

= 

59 -- -,.., ••• ( ** ) 

Similarly,:i: F(:<.) (;-:'+1 ;< .) 
- T 1 l' 1 
1... 

'1 [ '1 ( ;.~ :-:'1) + 2 {:<3-;'(2' + ••• +(n-1)(:< -:< 1) + n(:< +1 - ;.( >]n n n-' n . n 

.' . 



- on 

by 

; n g. 

'oup 

_ '~\I .'::>\/, \1 'l,= j ({X~+2X3+···+(n-1)X ) , ,\ '1 +c. ,\ 2 -t ••• + n ,\ n']J n c. n 
, 

= -p. • •• <*** ) 

From <**) and <***), we ha\e: 


1 

[FS 9 (N i) - F ( )< i )] (:< i + -1 - :-: J = ~ n 

as desired. 

3) D4 is closely related to an index which - in the conteNt of the 

measurement of segreg":ltion - Duncan and Duncan (-1955) have cialled 

the 'index of displacement'. 

4) The inequality index H is a subject of enquiry in on-going work 

undertaken by the present authors in collaboration with Professor 

Prasanta Pattanaik. 

5) A poverty line represented by a consumption expenditure level 

of Rs.15 per capita per month at 1960-61 prices for rural India 

has enjoyed a popular vogue in the Indian poverty literature (see, 

for example, Bardhan (1970) and Ahluwalia (1978». FOt' '1983, this 

poverty line at current prices is obtained by updating the 1960-61 

poverty line through the use of a price deflator: for this purpose 

we have employed the consumer price Index of A';Jricultural 

labourers. 

6) Here is a quick proof of this proposition. let be the 

poverty line, p the average income of a society, p 
p the average 

income of the poor (defined as those individuals with incomes less 

= 




than the poverty lina), n the size of the total population and q 
the size of the poor population. The following is 

straightforward accounting identity: 

I~ I-J P + (n - q ) ( z+6) :oa fV.J, • • • ( + ) 

where 6 ~ 0, and z+6 is the mean income of the nonpoor 

population. Manipulation of (+) yields: 

nI-J - '=II-' P _ z ::: 6 ~ 0, 
n - q 

from which, with further manipulation, one can obtain 

HI ~ 1 - I-Jlz, ••• (++) 

where H ~ q/n is the proportion of the population in poverty or 

the h e a d c a un t rat i 0 and I ;; -1 I-J PI z i s the pro po r t ion ate 

deviation of the average income of the poor from the poverty line 

or the i...!lf..Q..!!!Jt::.9AP- rat i 0 • 

From (++), we have: 

H ~ ('1 - #.Ilz)/!. ••• (+++) 

(+++) tells us that if we wish to minimize H, than we should set I 

at its maximum value of one. This implies that the minimized 

value of H will be the proportionate gap between the poverty line 

and the c:w erage inc 0 m e 0 f the soc i e t y ( 'l-1-J I z ) • an d t hat ( sin c e 

1=1), each of the poor persons will receive precisely zero income. 
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1 

x 
:= F(:d)dx, 	 (Z.6)

#J f 
v
!! 

1where Cli,xJ is the support of F(:d. The inde:< 0 can be 

visualized as being proportional to the area enclosed bet""'een two 

cumUlative density functions, a".l) represented by the dotted area 

in Figures 1(a) and 1 ( b) • (We have, for specificity, assumed the 

cumulative density functions to have the particular shapes that 

have been depicted in the figures). 

From Figure 1, we' obtain lead for yet anothftr 

discrimination index; namely, the maximum distance between the two 

cumulative density functions. More precisely, de'fine 

distinguished member of T, i*,' as: 

.* sg
1 ;;; a r 9ma:< I (F ( :< .) - F ( x . ) I . 

i<iGiT 	 1 1 

. 4
Next, define the discrimination index D simply as: 


4 9 sg
o (s ) = F (:<.*) - F(:<.*).
1 1 

For the continuous distribution, we would have: 

D4(s9) := Fsg(x*) - F (l{* ), 	 (2.12) 

* 	 s9 * whe re :< liii 	 argma:< IF (x) F(:<* >I. 
X<iGi[!.!, xJ 

It is immediate that 04 lies between -1 and +1 (all negative 

values signifying discrimination in favour of, and all positive 

values signifying discrimination against, the reference g,-oup). 

Notice from Figures 1(a) and 1(b) that the maximum distance 

between the two cumulative density fUnctions, D4, is the distance 

between the two points on the functions at which the slopes are 

equalized. At any point on the cumulative density function F(.), 

the slope (assunJing differentiahi I i ty) is simply the value of the 

density function f(.). Therefore, the value of D4 can be 

6 


