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PREFACE AND ACKNOWLZDGEMENTS

THIS WORK grew out of a.series of studies conducted at the
Indian Statistical Institute‘<P1anning Diviéionz during the last
f;ur or five years. These studies-are all related, either because
.they‘use comnon methods or they répresent empiricalvatteméﬁs to
verify the basic assumptions)implicit in those common methods. All
these studies, however, form a part of studies in consumer behaviour
in India based on the available National Sample Survey data.

A new method of estimating the Engel elasticity from the
usually available grouped data is indicated here. This method is
simple,’convenient and has certain advantagea over the time-congum-
ing weighted least équares'method. It is quicker and probably less
expensive, egpecially where the concentration curves or fractile
tabulatea.data are already available, What is perhaps more important;

‘
it meets the cage of zero observations in a more objeétive‘manner and
the method is free from %he biag present in the standard\method where
one uses the logarithms of the group means and not the gfoup means
| of the 1ogarithms.
Does the above method, whjch is apparently so simple, yield

‘in some sense a better estimate of the Engel elasticity than those

(iii)
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~ provided by customary regression analyses ? We give an answer in the
affirmative by deriving a few statistical properties such as consis-
tency and asymptotiC‘efficiéﬁcy for our estimates. Some generalisa-
tiong have aiso been made dropping out the restrictive agsumptions
here and there, either about the income (total expenditure) disiri—
bution or the form of the ﬁ}ngel relation;:)hip, or both. It ig egta-
blished that the regreésion egtimate. obtained from grouped arithme=-
tic means is biased, and the magnitide of bias has been calculated
in a few cageg,

In view of thé relative advantage of our method, and the great
need for estimates of expenditure elasticity for a large number of
items of congumer demand in India, we have worked out expenditure
eiasticitiea for a large number of items of consumer expenditure,
separétely for rural and urban se?tors of India. & practical uge of
these elagticities has been sug ;ted in a problem involving commo-
dity classification of all consumer items into some new categories,
e.g., bare essentials, other essentials (semi-luxuries) and non-
essentials (luxuries), which have recently drawn the attention of
the Government of India.

We make use of our method in estimating what is called the

quality elasticity, and such elasticities have been calculated for

(iv)



a few gselected groups of commodities. An interesting asﬁect of the
rural-urban differences in congsumption patterns has been studied by
using thegse elagticities. We have also oonﬁfﬁered the use of Engel
elagticity in an important prdblém, viz., the problem of egtimating
increage in per capita demand. A method is outlined for evaluating
the effect of re-distribution of pérsonal income of houséholds on
their demand for consumer goods and services. A simple expression has
been worked out for the expected change in demand,in termg of inten-
ded rates of change in fheAaverage income and the inequality of ine
come distribution. |

On the empirical side, we héve mede an extensive study of the
inter-temporal and inter-regional variation in the inequality of total
per caﬁita consumer expenditure in India. As a by-product, this study
ghows that to a high degree of approximation .. the National Sample
Survey expenditure data conform %o the lognormal hypothe#is. In.‘a
follow-up study; we have examined a apecial problem»in the context
of comparing the current dprice digtributicns of consumer expenditure
over time. The main ébject here is to study the effect of existence ‘
of differentials in consumer price index on the Lorenz measure'of

inequality. In another study, we consider both problems of absolute

levels of mean consumption and inequality .of consumption expenditures.

(v)



An important feature of this study is that it provides for the firsf
time some new data on differential price movements. This type of
differential price deflators is of great importance in intertemporal
comparisons of expenditure distributions, in real terma. The recently
advanced Fractile Graphical Analysis hag been used as a general methdd
in our investigations as also for testing the gignificance of shifts
in the distributions. With the specially constructed fractile data,
some other calculations have also been made following our methgds.
Grateful acknowledgments are due to Professor P. C. Mahalanobis,
F.R.S., who drew my attention to the need of pregent gtudies in the
context ofkplanning in India and provided inspiring guidance in my
work. Most of the studies reported here were first mimeographed as
Working ?apers in the Planning Division, and I thank Professor M.
Mukher jee, -Head of the Division, for his uniform encouragement and
general guidqnce. I an alsp greatly indebted, to Dr. J. Roy of the
Regearch and‘Training School forrgiving some valuable suggestions
that induced me to start the investigations leading to this work.
My sincefe thanks are due to my colleagues, Messrs. N.

Bhattacharya, G, 3. Chatterjee énd D. Sarkar for their kind permi-
psion to use the régﬁlts of their joint studies made with me in

the empirical development of Chapters 6-8; Mr. Bhattacharya's

Ls
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criticisms have been particularly helpful in the revigsion and pre-
sentation of the work.

While on leave abroad from the Indian Statistical Institute,
some Yortions of the tbesis were wfitten at the Harvard Economic
Regearch Project of the Harvard University under a Rockefeller
Foundation Fellowship. I like to placé on record my appreciation
and gratitude to all these Imstitutiong, and thank Professor Hf
3. Houthakker for helping me with invaluable comments and new ideas.
I have also benefited from persohal discussions with Professors
W. W. Leontief, L. R. Klein, H. O. A. Wold, H. Theil and G. Tintner.

To all of them I owe my indebtedness.

A1l the errors are, of course, mine.

N. Sreenivasa Iyengar

Indian Statistical Institute
Calcutta.
April, 1964.
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Chapter O

SUMMARY OF CHAPTERS 1-8

 0.0. A brief summory of our‘Awork is given in this chapter. -'I'hé
basic ideds Qf chapters 1-8 are summﬂribsfed in & connected minner in
eith corresponding Sections 0.1—0.8 ” 'md the important numerical
Tesults are indicated. Some uniform ﬁétations nave been eﬁ;xloyéd in
this Chapter § these mi‘;,y Rry in a few cases from the ﬁo§5t1011§ used in
the f_ollowihg Chapters, but the context in which they appe"tr is olearly

~

explained in each Chapter.

0.1, A method of c’ompﬁting Bngel elasticities from cc;nc'entration

gurves Expencfiture elasticities dre generally obtained by assuming
certain forms such g the semi-;log, d’ou'ble-IOg, or log-probit relation
for the Engel. curve and then estimdting them from family 'budget dota by
using ’the methogl of least géuafes. Tﬁis procedure does not seem to be |
correct when grouped detd are avdilables ‘In this Clx:;pter, on aiféimtive
method is: proposed for‘estimdtirig the Engel el:tSticrity,lﬂsed on the use
of concentration curves, which mdy be easily constructed for ony given

size~distribution data.

Usunlly two types of concentration curwves are distinguished 3
(1) the Iorenz curve which relates the proportion (qx‘) of aggregotive

. total e:‘:pemiturev té' the p_rdpor’tiOn (px) of persons spending up to o
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given level (x) of total expenditure per capitd, and (ii) the specific

concentration curve which similarly relates the proportion (Qx) of
aggi-egative consumptim of & specific commodity to the same proportion

of persons,

, The method proposed here mikes use of the ordinates of the Lorenz
curve of total expenditure and the concentration curve of specific
commodity, corresponding to median per capita total expenditure. Let

these ordinates be denoted by q and Q respectively, 2nd their

1) by tq and tQ. The Engel

elnstioity ( € ) of the specific commodity is then given by the ratio

.

corresponding standard normal deviates

t . {

€ m ——--Q‘ ’ (Oal)
q .

This methol, however, is based on two crucial assumptions, viz.,

(a) that the Engel curve of specific commodity is of the form
£
'(_P(x) = E(yt x)=Ax (0.2)
where 'y and x represent respectively the per capita expenditure on
the specific commodity and total per capita expenditure on all items §
'E stands for expectation, A ond € being constants to be estimated )

(v) that the diestribution of x i8 lognormnl with the parameters €

and A . That is to say, the random variable ‘x  has the density function .
. )
) 2

2 '
7*2‘-;?_{09:‘1’('2)“ - 0<Kp<l

1) ?(tp) -



(3

g(x) » —E—exp [- 3 (REE=8%y, x50 (0.3)

<\ /2n _ :

Under these two assumptions, which hase been fairly well established!
for the National Snmple Surwey (NSS) consumer expenditure data used in
our studies, the equations of the Lorenz curve and the specific cémen-
_tration curve take the form ‘

b o=t A | ' 0u4)
tg = b, -AE | (0.5)
If in e(imtions (0.4) and (0.5) p is met equal to one<half, i.e.,
corxesponding to tllxe r;edian 6f~ x, the value of tp will be zeio;

and hence equation (0.1) for the Engel elasticity.

Expenditure elnsticities ha+we been worked out using our method
for some of the selected items of consumer expenditure, and these are
compilred with other estimates obtained by conventiontl methods of regres-

sione.

Q+2. Estimation of Bngel curves from grouped survey datd. In this

Chapter we ask ourselves the questions Does the method of concentri-
tion curves developed in Chapter 1, which is apparently so éimple and
perhaps less ’e:x:pemive where such cur-es have already been drawm for

othér reasons, yield in some sense a better eétimate of the Engel

elasticity than those provided by customary regression analyses. This

'
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Chapter provides an answer in the‘affirmative by deriving a .few‘statis-'
ticai properties sw..lch as coz‘asistenc;,-} and asymptotic dfficienoy for awr |
eatimates, Some generaliéntims lmnf;~;e been mde by dropping out the
restrictive @ssumptions here and there, éither about thev‘income (to_t;xl
expenditure) distribution or the form of Engel relationship, oi\' both,
It is also established that the regre‘ssion estimate computed from
grouped Qrithmétic means under the double-log hypothesis is bidséd', 'md

the nilgnitude of bins has been caleulated in a few cases,

The advantages ofp fractile data have been fully utilised' in the
methodological cieveIOpment of this Chapter. S8pecial graphical tests
are suggested for en.lpirically verifying the jo:.ln\t dss_umptions!'df log~-
nomaiity and constancy of “E}n.g\elk elasticity from such data. ﬂxé
necessary test eriteria are (erided by the equations (6.4) cmd‘ (0.5) ‘
- which also ensure the Sy:mmetzf,r o.f th."e underlying concentration cur;és.
Besides graphical tests, some simple anai:,-ticai tests are also consi-
dered for assessing the goodness of fit. These tests moke use of inter-

penetrating sub;-samﬂples} and are based on the concept of distance

between two populations,

The remaining parameters A, © and A in our basic equations

(0.2) and (0.3) are estimated as follows :



A = et
a 1.2
e ~10gex-§-tq
-t /%
Q/q

l

A= 7(x) exp [ % tQ(tq - t3)] (0.6)

]
All these estimates, like the estimate of the elasticity, are consis-
tent for their respective parameters. The consistency Qf theée esti~-
mates has been proved by considering certain new pi'oj)ez';cies of ordered

statistics.

The concept of ordering is an integral part of all size~distri- |
bution data, particularly when they are formed according to fixed
fractile g'rdups: This point is ’r;ot“explicitly taken into aoéount in
conventional me’;hods of regres_é ion. The use o; grouped sur'vey'dam
leads to further complications in the regression andlysis. Such diffh=
cul‘t-ies arise from the possible presence of serial correlation and errors
in the variables., In view of these and otixer difficulties, the regres-
sion estimates will not only te binsed but also inconsistént. This poiuat
has been carefu;ll;: é:mmined in the context of our method of eétimation
of Engel curveS-—

Given the same basic assumptions (0.2) and (0.3), theré is another
| -possibility of obtaining the Engel elasticity. Thot is fo use the expres-
gions of the Lorenz and the specific concentration coeffiéients. Denoting

these by Lo and Ls r@spectively, we have



s

Ay '
Lo-?¢(/é-)}l (077)

75

80 that the elasticity is given by

.Ls =2 ,¢_(L~) -1 ' (0.8)

i1 4 LQ
Y514 1)

In this form the elasticity mdy easily be estimated by replacing L,

€

(0.9)

and LB by their respective estimates Lo and Ls'

Pertﬁjs, a still simpler method is to take the ratio of L, to
1.‘5 as an estimite of the Engel elasticity. But this ratio does not
provide a consistent estimate if the distribution of x is not log-
normals it does, however, give a consistent estimate if the distribﬁ-

tion of x is log-logistic, i.e., if the cumulative distribution

function F(x) satisfies the following relationship :

ol A ,
log T_J-E-;%}-J =0+ Db log x (0.10)

The case of semislog Engel curve is also extmined in the light of

our methods. For the semi-log cdse we have

E(y | ) =Y+ logx - (0021)
in vhich Jond B are parameters. The 'variable! elasticity € (x) is

given by
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Under the lognormal hypothesis, the Engel elnsticity computed at

the median income, € = exp (9), is given by

e(C) = '7.%-5—0 | ‘ | (0.13)
A consistent pzﬁcedure for estimating the parameters (Y, ), also '
.'based on coneentration curves, is indicated in this Chapter by‘deri-
ving the equation of\the épecifié cqﬁéentmtion curve. In the semi~

log case , the specific concentration curve has the equation

&

Q =P - ,(C)'Z“(tl’x) ,, . (of14) .
where Z(tp ) is the ordinate of the standard normul curve at tP .
_ < ‘ . <
The median elasticity is estimated by
Qsd = ‘
ec) = 228 o (0.15)

A z(0):

where 2Z(0) = -3'-_-:— « Other prrameters are at onée edsily estimated.
2N ‘ .
Finnlly an interesting inequality is derived showing that the mean,

medion and constant elasticities are in ascending order,

- Q0e3. SDome estimates of expenditu:e elasticity. In Indin at present

there 18 & great need for estimates of income (or expenditure) ednsti-
city for a large number of items of consumer expenditure. Miny practical

uses of such elasticities are kmown : A major use perhaps is in the



c].assification'of comﬁxodities according &s whether they ai-e essenti:.ml
or lumries. This information is needed in the detémination of coznmé-.
di{:y?ttfltxes as well as in the estipqtiqn‘ of tox yields, If one wants o
compile consumer price indices-bff some new categories of consumption,
\e.g.‘, ‘bare essentials, other essehtials (semi~luxuries), and non-
essentials (luxuries), some objeétize classificatory criterion is
need.ed, and this is pros qded by the Engel elagticity. In pioblems of |
’demand -projections the role of expenditure‘elasticitie's is well known.
The objective of this Chapter is to provide estimates of -expenditure
elagticities for as many 1+ems of é&enditure as are p0§81b16 from the -

presently owailable data on consumer expenditure in India.

The method ddoPted here for estimating the Engel eiastic_itieia and
the asSumptions mderlﬁng its use have already been discussed in
Gh').pters 1 and 2. This method is convenient and has ceftain positive
ad-.r‘tnt'tges over the standard W@lgh"‘@d least squares method of estimation
based on grouped family budget data. It is quicker, especially when the
concentration cur-es are alreddy :wai lable. an£ is perhaps more
importont, it meets the cases of zero observations G"' 8) in 2 more objec~-
tive mamer and tﬁe method is "'free fréni the small bidses .present in the

standard method where one uses the logorithms of the group means

(;Ei’ §i) oand not the group means of the logarithms .
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-

Expenditure elasticitiés have been ex’;;ensively worked out for the
United Kingdom and other adwinced countries. Among the notable contri-
ll‘mtiovns in this aren are those of Stone (1954), Prais and Houthakker  (
(1955).3), Jdn all these studies the cm'&ntiomﬂl method of multivariate
regression has been employed. For nost poart, Stdne's antlysis is based |
on aggregative time series data, while Prais and Houthokker's study is
entirely based on family budget data. The time series approach to
demand annlysis, though more appropriate in problems of prediction, is .
. perhaps not suitable for Indid at preseht for the ’Simple redsori thot
the required time series data are ziot a_vai lable ér, if avwailable, they
aré inadequate for ﬁll analytical purposes, both quanti‘l;atively and
qualitativaly. Por detailed analysis of consumer expenditure bin India,
one hds to rely on the a~milable Mational Sdmple Survey data which are
gener2lly grouped in size classes of total per capita expenditure. '

The method of regression is not quite appropriate for such data, parti-

cularly when estimating convex or concave Engel curves .

3) See Richard Stone, The Measurement of Consumer's Expenditure and
Behdviour in the United Kingdom: 1920-1938, Cambridge University
Press, 1954 4 H. Se Houthakker, The Analysis of Iamily Budeety,
Cambridge University Press,1955.
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Using our own methods, we present in this Chapter & comprehensive
table éhowing expenditure elasticities for 2s many 9s, seventy iteis
of 'conau'mptionz). The estimates are given separately for rural and
urbw India, and are B‘x&ed on the extepsively tabulated NSS tenkh
round Qata. The materinls used here hawe been ’ca.keh from & mimeographed’
papeif by Iydall and Ahmad (1960), ond as these data cio ot provide for
sub-éamfles, the value of our estimates is i)erllaps slightly dim.‘m:lsh.ed
8ince we have néi_: considered the question of mﬂrgins. of sampling and
non-sampling errors of the survey data; Howeer, for & number c;f
items, ,suﬁ&mplewise estimates are campiled but these estimntes
were computed by the method of least Squares‘whose limitations hawe
alréady been digcusseci i1 the earlier Chapters. Alternative formulde
of Qhapter 2 have 0lso been used side b:, gide for the estimation of
elﬁsticities, A practical application of our estimates is considered
towards the end in some detnil in the context of an attempt to compile
‘consumer price indices by some new and important categories of

consunption.

0.4, @uality elasticities for certain commodities. This Chapter is

a preliminary attempt to examine the extent of quality preferences in

rural and urkon areas of India. The concept of quality elasticity is

2) Some of these, however, are sub-totals.
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vused, and such elasticities are obtained by making use of the technique
of concentration .'cuw(es for ar few selected commédities. In some cases,
however, nveiglxtéd régres»sion is vused‘.k Thess stiudies are Lised on
grouped consumption data provided b;«'.thé WSS, |

7he NSS household expenditure data are generally provideq for
ifems which are not homogeneous\, or of uniform quality, but reprea’ent‘
grOubs of sub-items which are closely i-eiﬂﬁed suﬁstitutes. _Consider, '
for instance, the item 'cker'eals'_. Here the sub-items 5re rice, wheat; :
jowor, bajra, ete., plus the products like muri, ghira obtained by :
dr;}ing, parching, powdering etc., there are also coarse, medium and
fine 'ﬂrietiess. All these are included under 'cerealst!, For a few
of such composite items, the NSS gives estimates of a~ée;~age item
demand in both quaﬁtitative (@) and '.ﬂllué (V) ferms, 80 that one can
caloulate the iﬁgel elasticity of either with respect to the...to‘taal
consumer expenditure per capita (E). The two elasticities.may be
called 'quantity! .and "wlue! elosticities and are represented by ‘s'Q
and &, respectively. These two types of elasticities have been calcu-
lated in this Chapter for the following composite items & cereals, food-
grains (i.e., cerenls plus cereals substitutes), milk, snlt,sugﬂr; and
milk for which estimates are available for both quéntitative and value

“demand,
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When both 'aa}!.ue and quantity elosticities are aw‘imble, one myy
study their differences and consider it as 'thev 'quality.’ elasticity.-
This has been dctually done ‘in this Chapter. It l@as been shown that
in general the wvalue elt\wsticity is somewhat larger than the quantity
elasticity., Now the positive difference, tixe tquality! elasticity
(8P) is the elasticity of the average price paid by conSuvmers‘ at |
different levels of living (E). 1Ignoring the possibility thot this“:\}./
eL‘lsticit;} mdy be spurious, and may arise due to seasomil or regiomdl
varidtion in-pfices, or due to some kind of price discriminato_ry
phenomena, if any, this elasticity of price must obviously be attribu-
ted to the shift of consumers' preference to the finer or superior
sub~items of the item group as B rises. (eeg: fromcoarser cereals

N

like jowar to finer cereals like wheat), So the quality elasticity.

indichtes sensitiveness of consumers to qualities of sube-items.

Our ecaleulations show that the quantity and v lue elasticitieé

, ih rural areas are, for all items considered except salt, higher than
the corresponding figures in urbon areas. For example, Bugnr nppe~'irs
somewhat 0 be & luxury for the rural populntion but this is perhaps not
true to the same extent in-urbon areas., The commadities suga:;‘ and milk
are in the> nature of lumuries with their elasticities exceeding unity

oand thei;-est belong to the necessary group.
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The positive signs for quality ‘elasticities for all thﬁbdmmﬁi—
ties irréspective of the regional differences suggegt that the cbnsu;ers .
generally‘ tend to pay higher prices for oxtensibly simi‘?mr items; ﬁﬁat
is, to mofe for tetter quilities wi'thin the commodity gréup-as their
standard of living improwes, Moreover, the relative luxuries, sugar
and milk, are associated wifh higher values of quaiity elasticity.
- The present analysis goes o confirm the general notion that in rural"
areas of indid the consumption habits are relatively more regid than

in urban areds.

From another consid‘eration:, it is obs.erved that the chﬁnges in
physical demnd for specific commodities are mostly explained by
changes in the level of living, i.e., per capita total expex\diture;
‘whereas quality '»considerations are relatively of minor importance. . .
The high values of partial price emsticit:{es for sugar and milk in
urban areas indicate that these commodities hitve compiratiwely high
degree of substitutéxbilit;«-, There is also some Suggestion thot the

~rural population usually prefers coarser varieties of food grains at -

low prices.
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Ce5. A problem 6f egtimiting increase in demand'_‘a' This. Chapter briefly
Ouilines a vmethod of vvaluﬁtizig the effect of redistributioﬁ of personal
income (total expenditure) of‘househpldé on their demand for c¢onsumer
goods and services. It is shown, for instance, that a reduction of
inequality of incomes leads to &n increuse in demand for certain types
of commodities whethex_' or not there is an ixmqrease in the awerdge income.
A simple expression is worked out for the expected chmge in demand in
terms of intended rates of change in the average income and income
inequality. In ob’cdining this expression, the same\ basic assumptions
of Chnpte;' I were made regarding the shape of the income distribution
and the form of the demand -income relationship. |-

benoté.ng by x the overall expenditgr,e er capita (proxy for
income) and by ¥ ﬂxe expenditure per capita on a Spécific item, let
.us write the margiml distributi.an of x by g(x), and the conditional
expectation of y for a given value of x Yy E(y | x) = p (x). Yow
suppose that the we intend to alter the marginol distribution of x
from g(x) to g*(x). Then under the assumption that '(p remains
invariant, the relative increase in the a-oeragelexpenditure per capita
is given by

B( (P1e*)

—————
=

B( TP e)
MY e -] P exas (0-17)

-1 ' '(0.16)
Here, ’
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lis ﬂie average expenditure per capita on the particular item when the
overali expenditure distriintion is g(x)s Similarly B( 'qj | g*) is
defined, | | | |

"F"tom our tasic assumptions 142 and 1.3 of Chapter 1, the relative
change in the average per ¢apita demanri for the specific commodity
becomes

I.mmuw-o)+§uﬁ-xﬁ]-x} (0.18)

the starred parameters referring to the intended distribution g*(x).
There is 0lso on implicit assumption that the Engel curve is absolutely

invariant.

Suppose now that & change in the distribution is in';ended both in
;'eSPect of the average income (1) (%total expenditure per ¢apita of house-
holds) and the Lorenz ;neasure (L) of inequality. Let « and B8 resf,ectivel;yj
denote the proportionate increase and decreage in the value of parameters
uand L .over o given period of time. At the end of the period, we sho\;ld

hove

w(l + «) , k0-19)

L}

w*

' | I* = L(1 - B) + (0.20)
These target walues are supposed to be predetermined. Using these

volues the unknown parameters ©* and A* in (0.18) may be easily worked.

Expression (0.18) may be written
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1“"3 (¢) = c(ﬁ,; Y1+ oc)E -1 (0.21)
where :

¢, &) = e[ 2& (1-8)(° - )] (0.22)

¥ oo (©23

Two interesting special cases are:

case (i): When P = 0, i.e. when the inequality remains unchanged '
during the period while the average income increases, i.e. A* = A 80
that C(B,€) =1 and a)> C.

In this case we have the most common form

Ioc,;) (96) = (1+a)’ -1 | | (0.2'4)(

which is positive for all & > C.

cage (ii), When o = 0, i.e. when there Iié reduction in the
inequalitj but no change in the average income level, then f > O and
W e
Consequently,

Top (B)=c@ €) -1 (0:25)

which is positive for all€ ¢ 1, but negdtive for € > 1. |
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Similar results are obtained under the semi -log hypothesis, which
may give 2 better fit for necessary goods and services whose expenditure
elasticity is not very high. The various results are finally numerically

illustrated from the Nationnl Sample Survey data, miking use, of course, v

of our elasticity estimates of Chapter I.

-

Now assuming that the avyerage income {(total expenditure) per capita
iﬁcrga ses by 15 per cent and the concentration of. incomes becomes lower
by -5 per cent, the incredse in demand per person for foodgrains,
clothing and medicine are found o be 9.0, 21.9 and 26.1 percent respec-
tively. If one did ‘not consider the effect of changes in the Lorenz ratio‘
one would get 844, 2442 and 33.3: perecent for the same items. In the latterr
caée, the demdnd for clothing and medicine is to some extent emggerated
(y 3 and 7 percent respectively) while the demand for foodgrains is

slightly underestimated (to the extent of 0.6 percent).

If we do not consider the possibility of a rise in the agerage level
- of income per cap.ita,.veven then the demand for necéssaries iﬁncreases under
a more‘even distribution of incomes. For instance, 'in the casge of ooi'lsump--
Ition of food the demand increases by ;.5 percent if the level of cancen-
‘tration is brought dowm by 20 percént ‘(through taxntion or appropriate
policies of the Government), fThis latter possibility, however, does not

‘8eem to be very realistic. The results of this Chapter are purely of
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methodologiéal jnterest based as they are on hypothetical rates of
ch/:mge 1n the distribution parameterss In the following Chapter we have
~made an extensive study of the available NSS e:cpenditﬁre distributidhs |
ower o numbei of rounds in order to see if they élmnged significantly

over time in respect of the inequality parameter.

0.6, Intertemporal and inter-regional wvariation in expenditure

inequality in India. This chapter embodies ‘the resultg of an extensive

empirical study of the Hational Sample Survey (NSS) data relating to
consumer expenditure distribution in Imdin. The investigation here
covers both invtertemvpoml and inter-regional comparisas, In the
intex:temporal analysis, NSS second to fourteenth round data cavering
approximately a period of 9 years have be:en used whereds the inter-state
comparisons are confined only to thirteenth round. Throughout the study,
rural and urban sectors have been separately treated and the entire'
analysis is carried out by two independent and interpenetrating sub-
-vsamples, which are a special feature of the Indian National Sample

3 of Indian data

v

Surwey. This Chapter also provides a systematic surs

- on consumer expenditure distribution.

This study leaves aside the problem of comparing the medns of consumer
expenditure over differeht rounds inspite of the growing importance of
that problem. What is attempted, instead , is to compare those distrilm-

tions in respect of whot is vaguely known as inequality. Various medsures
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of concentration have been used for this purpose §j they include the
customary relative shares in the aggregate consumption according to
“arious groups of population, e.g., bottom 10 percent, arranged according .

to their levels of livihg, as well as the summary index, the lLorenz ratio,

which we have already used in the foregoing chapters.

Graphical tests ha-we been mide to compare in their entirely the
distrilutions. over the fourteen rounds covering the period ‘October 1950 -
June 1959, after bringing them to common means. For all these rounds,
and for all the State distriimtions af the thirteenth round, the hyl;;othesis
of lognormality has been graphically tested by means of the log-probit
dmgmms 3 but the estimates of the lognormal were obtained by. oﬁr methods

of chapter 2 instead of from the fitted log-probit straight lines.

The present analysis not only covers rural aﬁd urban areas separately
but also extends to nll Indin for which the expenditure distributions were
specially constructed. 7The various indices of ineqﬁnlity were plotted
againgt the rounds and suitable diagrams were cmstmctAed keeping in view
the margin of uncertainty of those graphs provided by the two interpene-~
trating sub-samples of the NSS. |

Certain tentative but important conclusions have been drawn from our

- antlysis. The overall finding seems t0 be that the expenditure distri-

butions, which conform to a high degree of approximation to the lognormal
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hypotﬁeais, have remnined mQré or less unchanged over the 9 year period
under study in both rural and urban areas of\India. The small shifts from
round to rourd were mostl; self-correcting fluctuations %ith no discernible
trend, except for’slighﬁ ingredse in consumption of certain classes of -
population. It appears from our aﬁalysis that the share in tosal confump -
tioﬁ of the bottom 10 parcenf, or 25 percent of the population tended to
increase, though very slightly, for the rural sector, while in the urban
areas the corresponding shares remained practically constant between the
third and twelfth rounds. fThe position is somewhdt reversed in the case

of the top (éf the richeét) 10 percent, 25 percent of the population in the
two ééctorS. The top 10 percent (or 25 percent) of ‘the urban pOpulation :
seems to havé incréased their share of total urban expenditure, (mostly

after the fenth round), whereas the compar@ble stratum of rurdl population

'has more or less maintained its share.

The above observations must be taken with great caution, particularly
those involving the top 10 percent of the pdpulation in either sector, as
these are subject to wider mirgins of errors as shown by the divérgence
between the Sub-sample results. The differences observed are qﬁite small,
and may not be significant in the statistical sense, ledving apart the

problem of non-sampling errors.
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The top 5 percent of the urban population forms in a way the ricliest
class of the country's population, their share in the total consumption

of the country seems to have increased &t o much faster rate.

There'is also a suggestion that the State distributions varied
appreciab];r‘ from one another in respec*; of inequality during the thir-
teenth round, and in all ca ses the ui‘b&n inequality was considerably
greater than the rural inequality.

This Chapter highlights some of the special difficulties, both '
statistical and conceptual, that have to be encowntered in intertemporal
studies of expenditure distributions, with special reference to the
National Sample Survey data. A mdjor conceptual difficulty arises from
possible variation in prices over time§ this variaztion in prices may not
be uniform for all groups of households at different levels of living.

The effect of differentials in consumer price indices on comparisons

based on the Lorenz measure of inequality is examined in the next Chapter.

Ce7. The effect of differentials in consumer price index on lLorenz

measure of inegquality. ;‘For comparing the inequﬂli‘ti.és of two eimerﬂiture
distritutions differing in time and spapé, one should bring the latter‘
distribution to the prices of the earlier. This need not arise if the
consumer price index, for the latter period with the earlier as se,

does not change with the level of expenditure § ut where this index
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L3

increases (or decraﬂses) monotonically w1+h/ expenditure the current pnce |
distribution for the later per:.od Shows greater (or less) inequalit‘f, ds
measuzed Yy the Lorenz rotio, than the corresv;ondlng constmt price dis--
tritution. A logous resu.LtS have been prwed in thls Chapter for the ’
concentration curves of expenditure on Sﬁécific cotmmodities. These
results are numerically illus'trated from the Natidnal Sample Sur‘.rey ‘da{;.?t,
which were specially tatulated from the available household schéduies’
dccording to the principle of fractile graphical amalysis. All calouﬁt—
tions reported in this Chopter were made by two independent and inter-

penetrating sub-samples.

Concentr'ltion ratios were cnlcul’\ted seps a+e1, for food items,
non-food items, and for all items, for the distritutions of 1952-53 and
1957-58. Use was made of two sets of appropriate price deflators, which
were worked out entirely from the NSS data, for twenty fractile groups
from the twq sub-samples, in adjusting the 1§57-58 digtriimtions for

differentinl price wvariation.

The method employed Ly us in the construction of consumer price
indices by levels of living is fully discussed in the following Chapter.
This study suggests that the overall consumer price index is a slightly
. decreasing function of the level of living. The food index follows 'the

same pattern, even more prominontly, whereas the non-food index manifests
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)
o small in&rédsihg'trénd,; The effect of differentiql price adjustments. on
the concentration may be seen from the following table. The results in
'l‘able O l aré well in c’onformif 7 with our ’cheoretlcal conclusions 5 they "
: indlca+e tha+ the effec+ of price adjustment on the Lorenz measure of
inequality is not quite negllglble. '

Table 0.1, Coneentration ratio of -expenditure

distributi ions. ,
: 1952-53 _ 1957-58
item ‘ unadd justed ad justed
8+8,1 8.8.2 p1ooled 8.8.1 ’s.g.z pooled 8.,8.,1 8,3.2 mooled
food 022435 0.2306 0.237C 041997 0.1943 0.1970 G.2225 0.2073 0.2149

non-food  0.4730 0.3896 0.4313 0.4463 0.3477 0.3970 0.468] 0.3352 0.4020

all items 043333 0.2899 0.3116 0.2676 0.2259 0.2468 0.2842 0:2370 0.2606

- 0.8. A study of differential pribe movements ¢ An application of fractile

graphicalwanalysis : Recently several studies on intertemporal and inter-
regiondl shifts in conSumer e:qaendi’gure distribution in India have been
reported. Some of them are primarily concerned with inequality |
(Bh'ltt'lclﬂrjﬂ and Iyengar, 1961 irti Ctnd Dlll’li, 1960 3 Roy and Dhar 1961)
while others (Mihalanobis, 19584 19604 1961) cover both asPects of ‘the
distribution, viz., 1nequallt;r and average consumption levels. In the
latter studies, use has been mide of fractile graphical andlysis in order

to compare the average consumption levels between two or more Nationnl

-
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National Sample Survey rounds. Ali the étu&ies, however, employ cOmeﬁtr%-
‘tmn curves &8 a general tool +o measure disparties in the levels of 11v:|.ng
However, the . conclus:.ons drawn from these studies do not seem to be valid
in any strict semse because the,,r are mvanabl,,r based on volue comparisons .
In & Tecent study Yy T’ro{essor P.Co 1 11111111110b184), qu'mtitative cOmpara.sons
have been made of oonsumpt:.on of cereals between 8th and 13th rounds of
the NB8S, but not of total cOnsumptioﬁ. This important limitation was
noted in Chapﬁer 6, and the effect of differentials in consumer price
;ndices on measures of inequality was theoretically extmined in the last

¥

Chapter.

P

In this Chapter, a preliminary attempt has been mide to provide data
.on priées in a form appropriate for intertemporal annlyses of 'consumer
expenditure distributions, that is, in the form of a series of prlce
defl'xtors relating to dlffure11t 1evels of llvmg.

As a starting point of our analysis, one such index series in
presented for rural areds of West Bengal for some twenty fractile groups.
~ Entirely bosed on NSS household budget data, this series ’represen_té- the |
movement of relative prices in 1957-58 taking the base a3 1952-53., fTwo
éub-samples were used throughout the calculations. For conwenience, the

follom.ng major groups of consumer items were taken food, ncm-food, and

4) mhalanobls ( 1961)
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and all itemm For each of these grmps Inspeyres type of indices were
constructed both fractlle groupwise and sub-samplemm. Using these
,dlfferential price deflators, current price di‘stributions of 1% [-58
were converted to 'constant! prices of 1952-53. Métile graphs have ( | |
been drawm for all the base distributions of 195253, as well as for

both undeflated and proPer 7 deflated distributions of 1957-58.

The next stage was to tes+ for the 'real!t separ'ltlon (1,2 ) between
the 1952-53 distributions and those of 1957-58. For this purpose, ‘Sub=
sample errors, A g 2) and A( 3, were calc:uhted by usmg the well knmm o

formlae for the areas bet tween the various fractile gr'tphs.

Separations were likewise computed, with the combined estimhtes
which were obtained by taking Ssimple averages of the corresponding
sub-sdmple estimates. Finally, these separntions were divided by their

respective total srrors

512 | [Aﬁg IR (0:26)

)
The -main results are shown in Table 0.2 . These results and other
associnted graphs appear to show that in real terms the distributions of
total expenditure, as well as food expenditure, have indeed fafourably
‘chanvg_ed‘ in the *ri;Lnges Aof West Bengal during the-five-year period 1952-53

10 1957-58. The inequality of these distrilutions Wns apprecifbly declined
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simultaneous‘lyv with rise in the le%rels' of real expenditure. . Percentage
shares in total consumption, food and non-food consumption were also .
calculdtecl for the bottom 10 percent and top 10 percenf of the rural
pomla’cion. These resulés are shown in Mable 0.3« These results

should give an indication of the effeet of ignoring the price

differentials in intertemporal studies of expenditure distrilutions.

The hyl;othesis of lognormality and constant elasticity hWave also |
been exdmined in the light of our new tests given in Chapter 2; Semi=-
log curves were also considered, and the tvariablet elasticil’cy worked -
out for all the bwenty fractile groups and plotted, giving rise to mr-
k'edly declining fractile groups. Fina”lly, the éffect of pfice |

differential on lognarml parameters as well as on Engel elastioit;

has also been expirically examined.

Rable 0.2 ¢ Separation-Error ratio.

ay /[ o0
ttoms (B4 027 0,2
_(0) (1) (2)
: *k *%
food 12,791 6.5863
non=food 1.6779 © 1.3319

all items 7.9586 ** 4.2163 **

a) price-~adjusted ' : ,
*&  gignificant
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i

Table O.3. Percentage share in total consumption of food,
non-food and 21l items by bottom and top
10 percent of population, Rural West Bengal.:

: share in consumption pec. ; _
1952-53 1957-58 1957-58%
8,8.1 8.8.2 pooled s8,8.1 8.8.2 pooled 8.8,1 8.,8.2 pdoled

percentage
population

» all items R
bottom 10 3.24  3.65 3.44  A.04 5,00 452 3,79 4.62 4420

top 10 26,92 22.45 2468 21.85 18,92 20.38 21.45 19.14 20,30

| food items - :
bottom 10  3.79 . 4.32 4406 4,72 5.46  5.09  4.48 5.04 4.76
top 10  19.84 18,89 19.02 16,89 16.83 16.86 16.75 17.12 16.94

non~food items -
bottom 10 2.38 2,52 2.45 1.82 3.62  2.72 1,76 3.23 2.50 )
top - 10  39.03 28.46 33.74 35.32 26.83 31,08 35;49 25.81 30.65

a) price-adjusted



_Chapter 1
A METHOD OF COMPUTING ENGEL ELASTICITIES
FROM CONC BVZRATION CURVES™

l.'i Expendviturewelas;cicities* are generdlw obtained by assuming
certain forms such as the semi-log, double-log of probit relation f@r
" the Engel curves and then estimating them from family budget data by
the conventional method of least squares. This procedure is by no
meane the best, pdrticularly when grouped data are awiailﬁble. M
alternative method is prOposed here for stimati11g .the Engel elastici-

ties from two types of coucentrntion curves which neatly symmarise

the averdge consumption paftern of the cmmnunity.

This chapter preseants, on the assumption of lognormelity and
constant elasticity, @ simple graphical method of deriving the Engel
, elasticities for various items of consumer expendituré from what are
known as concentration curves. Usually two types of such éﬁrves dre
distinguished: (2) the Lorenz curve which relate® the prOporfion of |
total expendlture to the proportion of persons apending up toa g:wen
level of total expenditure per capite and (b) the specific concentr’t-

tion curve which relates the proportion of total consumption of a

1. This chapter is substontially bmsed on & paper which was read at the
Secbidn of Stotistics of the 47th Session of the Indian Science
Congress, Bombdy, 1960, and which appeared subsequently in I »
Econometrioa (October, 1960) (3]

[28
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specific commodity to the proPGrtion of persons sp‘eﬁding up to a éiven
level of total expenditure per capitas We shall briefly indicate o '

‘method of using thése curves to caleculate the Engel elasfic‘ities and
shgll iﬁresent some numerical results for & few» important i{:ems‘ of
consumer expenditﬁre. ’fhese estimites are coqmred with other

estimites obtained Yy the conventiondl method of ledst squires.

1.2, The method: For purposes of»simplici‘ty we shall assume a
bivariate lognormal distribution ‘:f'ck)r per oapita total expenditure and
per capita expenditure on the specific item, to be designated Wy x
and y respectively, This, Ly definition, implies thot their mitural
logaritlmé, log x and log J, follow & bivariate normtl ciistribwrbionv
with certein parameters. Moreover, the mirgindl distribution of log X
is normal with metn a-nd‘sta.ndard deviation, 6 and A, Say, and the
. conditional distribation of" log y for a given wlue of x is also
normtl with méun, x + € log x, and standard deviation, Go’ independent
of x. Of course &« and € ‘_are 'functions of the parameters of the

porent population of (¥, y). It is easy to show thnt

EGIx) =ax | (1.1)
where
Lo e G
on observing that, since the distribtution of y given x is lognormdl,

the following holds :
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E(y | x}EQl logx) = o B (log yix)+% Var(log yix)

(1.2)

‘It follows from (1.1) that the distribution of E (rix) is log-normrl,

‘The parameter oo

represents one essential aspect of consumer

© beldviour, nomely that individuals spend different amounts on consump-

" tion even if their spendaﬁle :anomés are equal. In fa‘ct,'eqwtion

" (1.1) is an average relationship between total e*q;enditure and Specific

expenditure in which € is the Engel elasticity of the specific item

of expenditure,

Now the proportion of population having . per capita total

expenditure ¢ or less is given Wy

(o]
p =/[g (x)dx
¢ (o]

(1.3)

where .g(x), the margindl proability density function of x, i8 givenm

k4

ot [
)\x/2n .

g(x) =
| 0

logt-O 2

]

, if

x > 0,

-

if x ¢ 0.

f \

Expression (1.3) oan be s:.mplified ly direct integration or ny- following

a simpler argument. Now, -since log

x is N (8, A),
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p, = Prob : logx ¢ logc; = 9 ( lgg_%_:_@_) (1.4)
where Q is defined by the relation
. , .
1 :
o (%) = / -~===7rr— e-éu du. | (1.5)

The proportion of the total expe:’rﬂiture spent by these persons is
p P .

given by
c
[ xg(x)dx
q, = ~ . ‘ (1.6)

[xg(x)dx |
o
which simplifies to
. | '
loge -6
q, = ¢ ( ZE==-1). (1.7)
The Lorenz curve is parametrically defined by ; ALY Lo

Elimination of ¢ between (1.4) and (1.7) therefore gives the equation

of the Lorenz curve
t =t ~A S (1.8)
where t is defined b:, the relation
k=9 (t)s 0 ¢k ¢1. (1;9).

Similarly the proportion, Qo’ of the total consumption of a

specifio commodity by persons whoae per capita total expenditure is ¢
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or less is given by |

B S /°E(ylx)'g(x)dx
: 0

Qc = P - . ' ' (1_-10) ! '
] Eyilx) g (©dx
[o] .

Thé’ expression in (1._10) mdy be simplified by using the relation (1.1) |
aa_nd the properties that poﬁers anc_lv’ mult‘iples_of lognorma; vdriates are
lognormnl variates and, also, thay mqment distributions of lognormol
voriates are lognormel [1]. The denominator is simply E(Axe\ ) ‘which

2
€6 + £E° 22

has the value Ae + The numerGtor reduces on simple

integration to

»

2.2
Aeeg-béﬁ}\?(log;.«-c.'xa).

Consequently, equation (1.10) becomes
Q= (EE=E e, _ (1.11)

The specific concentration curve’ is defined parametrically ly

2 Our definition of & specific concentration curve is conceptuslly”
different from that of the familiar concentration curve for consumption
relaying the proportion of the total commédity consumed by persons -
consuming up to & given level of the commodity. The latter could, on
the other hand, be regirded as the Lorenz curve for the given commodity.
This presupposes the availability of datd in size classes of commodity
consumption rather than total expenditure. But in most published family
budget data the classifying eriterion is the total per capitas expendi-
ture thus necessitating the concept of & specific concentration curve
used in the present paper. '
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(pcz, Og) and after elimination of o between (1.4) and (1.11) we
get the equdtion. for the specific concentration cwhre’z
t =% =AE (102
Q= by " A (1.12)

We notice that this curj.re involves thé.Engel éiasticity as wellias the
inequahty pammeter of the distribution of total expenditure while
the Lorenz curve involves onlf the ].atter. We shall use the Lorenz
curve and specific concentration curves together to calculate the
Engel elasticities of 8pecific_expenditures. To sa=called egalitarian

line is defmed by (pc = qb= Q. Ye

These curves are s,ﬂmnetric about the dngonal ;jo:.mng the points | .
(1,0) and (0, 1).  The symmetry con be proved by observing that, cor-
respond:.ng to any point (p, q) on the Lorenz curve there is & point
(1 =gy 1 =p) on the curve. The same is true of the specific concen-
tration curves. The above equgtions also indiocate thit these curves
fall well below the egalitarian ]ine unless A is very small, Moreover,
the Syecific ‘concentration curve lies between the egalitarion line and
the Lorenz curve if the els'lsticitykpf the specific item falls between
zero and wity. If thé emsficity is greater than unity the ‘Specifié
curve falls below the Lorenz curve (luxuries). On the other hand, if
the elasticity is negative the specific curve lies above the egalitarian
line (inferior gaods). These curves mty, therefore, be used to

clagsify items into necessities or luxuries,



[34
It should, however, be noted that the symmetry of the concentration -
curves is o necessary but not sufficient condition for lognormality.,

One test that is generall;y used in applled work to test lognormality

is the well-known probit test.

It is eas.,r to show from (1.4) that-if ¢ be replaced by the mean

per capita total expenditure we hdve
| Ay A o
p=¢ () ° a=9(s3), (1.13)
so that p + g = 1. Therefore, corresponding to the value of p, say,
P 6, where the Lorenz curve cuts the diagonal,. p + q = 1, we have
A=2t . . (1.14)
B ‘

For this value of Pys the value of Q is given by

) - D&
(=N (1.15)
and hence |
A(L-28)=2¢, o (1.16)
Q'O

i

Using equations (1.14) and (1.16) we may eliminmite A and get an
- expression for € in terms of the t's which can be calculated from
~the ooncentration curves. In fact, the élas'ticity is given by

: t
-3 %1-%‘?—} (117)
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A simple expression chn however be obtaired from the standard

normal deviates +.. and tq corresponding to the vtilue p = %. That

- . \

Q
is, ‘ ‘ . '
;EQ_LJL__i;
£ w =
t
ql p= %

.

& result which immediately follows from equations (1.8) and (1.12) in

. R ¢ 1 1))

which tp vonishes on putting p =% .

o

1.3, Applioatioqs. Befo:rev applying the foregoing method to t}ctual
data it is of course necessary to ensure that the underlying assumptions
are, at 1§ast aj;proxim{:e]y, -mlid- Nq .expliqit attempt has beep mde '
in this chapter to verify the assumtion of lognormlity and constant
elasticity, but what, instead., is done is to_use the values of the
pazﬁmeters as obtained empirically by the above method anﬁ drow the
theoretical concentration curves and compare 1“:hem with the lactunl
congentration curves. In what follows we oonqider, besides the Lorenxz
cui've for total expenditﬁre, the specific concentrotion curves for food-
€rains and clothiné marked O, 1 and 3 résPectively, and present the two
gets of curves in Figure l.l. A brief_indiéation of the type of’&;ta”
“hat are employed in the present nﬁa];,sis is given below, 1n 2able 1l.l. .

s o .
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mable l.l.. Average consSumexr: eXxpe

All-Tndia (Rural and Urban) s 1955-56.

nditure in rupees per wmu.moﬂ..p per month s

Expenditure classes

‘in Rupees per person per month

*

. . +

" maple 1.2¢ Engel elasticities and concentration ratics for selected items.

Ttem S5 B-IT 113 -5 15-18 18-21 2124 2428 28-34 34-43 4355 55 o a1l
; _ s over classes
(o) (1) 2) (3 4) ) ) (1) (8) (9) (10) (A1) (12) (13)
Food groins 3.49  4.69 5.89 6.3 6.93 7.58 8,26 8.52 8,71 9,33 10.08 13.98 6.61
Milk and Mk . : h ) , : . .
praducts C.15 0.43 0.66 0.2 1,11 w.qm 2,15 2.69 3,69 4,71 9.98 8.56 1.75
All food 4.95 7417  9.14 16,36 11.74 13.42 15.37 16,79 19:12 21;18 28.95 37.29 12.26
“ Glothing 0.21 053 0.9 1.03  Li43 L. 2.19 2,60 3:86 4493 - 4.33 1024 L.TT
Health 0.01 04069 0,11 0,19 0.27 0,31 0.46 0.51 0.84 121 175 3,90 0.43
All items 6426 9441 11,98 Hu.mm 16.49 19.54 22,51 25.79 30.68 37.72 47.24 83:29 18474
. percent Of e o - - i o T A
vaH.wQBm ur\.rOuu H.Now”_. HH-.N.% .W. H&. Hu.omm moNH .N..Ob, : .w'Ww m.o H.'N b.omm Nomw Nomm 10C,.C0.
Cumulative ‘ B : : _ o . . L.
percentage 14,01 31,32 43.06 52,20 63.75 71.9% T19.60 84,53 89.70 94.55 97.14 100,00

Hmmsm

Bngel Elasticity

Our method

Least Squares

Ofdindry weighted

Concentration Ratio

Food grains

Milk and Milk products
All-Food
Clothing
_Health

potal (A1l Items)

0.58
1,67
0.76
.55
1,9

0.49
1.67
0.79
1.09
2.11

o.mb
1.79
0.81
1.41
2,31

0.21
057
0.28
0.53
0.64
0.36
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Figure 1.1. Some actual and theoretictl concentration curves based on
\ ‘Table 1l.1.

~

From the graphs in Figure 1.1 it is clear that the theoretical
‘and ‘i;he actual Lorenz curves (marked 0) exhibit remarkable agreement
showing thereby that the assumption of lognor;mﬂlit;y' is- agproﬁ!m.ltel&
valid. However, the specific concentration curves for foodgminé,
walike those for clothing, show some discrepancy, the theoretical curve
béing consisten{:iy below the empirictl curve. This apparent discrepancy_
poséibly indicates & depdrture frbm the constant elasticity hypothesis ,‘

which is reasonable in this cifae because food grains might be expected
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-’to.sho‘v. a definite decline in elasticity, particularly at higher inéomes;
From Figures 1.2 and 1.3 described below, this tendehcy also appeqfs Jif
not prominen’cly, in the c&_'se of health, es;ogcially in the medium range
of incomes, ¥or other items, however, it is found thnt the assumption

of constant elasticity is fairly reasonfble. The theoreticdl curves

tQ —~ 1400
O« All items ' : ‘ "'
1. Foodgrains : ; f -90
2. Food v / .805
3. Clothing - | | ‘ S
4. W1k : i.70E
. & /) o
5. Health | | rda i 605
0.00 | 1 508
: -00‘20 r /] 40 [
-0030 | of ) g
-0.40 | 5/
"O. O - ‘BOE
‘ "O. O - gy
- =
28:88 k {208
-0.90 ¢ B
_1.30 : 1 .105
-1 060 o o -
-1.80 J‘ = " N \ L 1 A wl 1
0 10 .20 30 .40 .50 60 .70 .80 .90 1.00

Ps CUMULATIVE PROPORTION OF PERSONS

Figure 1.2 $ Empirical concentration curves based on Table 1.1,

are together presented in Figurel.3 so that one can see the adequacy of

the underlying assumptions by actuslly comparing them with the observed
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curves given in Eigure 1:2s A more conclusive graphical test for
the joint assumption of lognormality ond constant elasticity is suggested
in Chapter 2 and this has been employed in our empirical studies in

|

Chapter 3.

O. All items
1. Foodgrains
2. Food

3. Clothing
4, Milk

Health

«50

kN
o

Yo CUMULATIVE JRO ORTION OF EXPENDITUR

"
o
0

'y

0 .10 .20 .30 .40 .50 .60 .70 .80 .90 1.00

Q. QUMULATIVE PROPORIION OF PIRSONS

Figure 1.3 : Theoretical Concentration Curveg Baged
- on, Table 1.1 '
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To illustrate the use of the method given in Section 1.2 we hive
utilided the statistical miteridl given in Table 1.1 bsed on

the Indion National Sample Survey: Tenth Round [4].

The cumulative proportion of persons is given in the lﬁst line of
i‘ablé l.1 wnd those of total expenditure and specific expenditure caﬁ
be derived by using the first six lines. Tlhe correSpohding concentra-
tion curves together with the Lorenz curve are shown in Figure 142 in
which .the numbers 1 to 5 refer to the following five composite commodi-
tiess 1, Foedgrains, 2. All—qud, 3 Clot}1ing,\4. Milk and Milk
Products, and 5, Health. The Lorenz curve of total expenditure is of
course designited by O. All these curves display approximite symmetry .

about the dingonal opposite 0 the egilitarian line.

Expenditure on hedlth possesses the highest concentration and
milk .and milk products come only next to that. Clothing has a more
egdlitarian distfibution than either of the above items. On the other
hand, Food grains is most evenly distributed, but food taken as a whole
has o greater concentration than Food gfains taken alone, This is ;:o
be e}épected gsince 'all-food! includes not only food-grains but also

other relatively luxurious itéms of expenditure.

We shall measure concentration by what is generally kmown a8 Gini's

'concentmtion‘mtio, which is defined as twice the area between the
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cpmentr»’lfion curve qnd the egalitarian line. Under the agssumption of

© lognormality and constant e]:tsticity this ratio can be computed by a
simple formuld involving the pirameters in the céncentration curve.
More specifically, the concent_xat'ion» ratié for total expenditure is

2 o(\/ /'2') = 1, while for the i-th specified item it is given by

2 q(ke i / /5 ) -1 where g, ‘is 'the Engel elasticity of the i-th item,
which mdy be obtaine_d by application of the getl_md giveri in Section 1;2‘.
Pable 1.2 gives the elasticities as well a8 concentration ratios for the
items considered in Table l.l. The elasticities comput’ed by least

: s;quares on the'aésumptibn of cqnstant elasticity are also presented to
facilitate comparison. The proportion of persons il:l the twelve per.

) capita; expenditure classes \arek used as weights in the case of

weighted least squares estimites.

Dable 1.3 s Engel elasticities and concentration ratios for
gselected items of consumer expenditure for Rural
India, 1955.

Item : Engel Elasticity Concentration Ratio
Sugar : ' 1.33 0.43
Bducation 2443 0.70
Medicnl services 2462 0.74

Totdl expenditure - 0.33




[42
In Figure 1.2 a specintl scale has been constructed on the left
80 that the normdl deviate can be quickly computed cc?rres;)onding to
the areas given on the right. This serves well to get the elasticittes

approximaitely Yy mere visunl inspection.

Following the same method as in Section l.2 the Engel elasticities
are given in Table 1.3 for thrne-e more items_.of consumer exbenditure for
‘rural mdia/msed on similar data [5]. Séme of our resuits are used
‘elsewhere [2] to study the effect of dlﬂnges in concentnﬁtion of income

distribution on the projection of future levels of consumption.

1.4. Some concluding remdrks : Our method is obviously not applicable
in eases where the comcentration curves are not symmetrio, Moreover,
the method may not be the simplest graphical method for estimating the
clnsticities from such data as we have used in our analyeis. When
lognormality is present, however, ocur method affords an easy way to
obtain the estimites of the constant FEngel elasticities from concentra-~
tion curves which may have been drawn for other reasons, and it is
particularly useful in the context of the proctice in the Indian
Sta{;istical Institute of miking use of size distributions and conecentra-

tion curves as general amalytical tools.
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Chapter 2

ESPIMATION CF ENGEL CURVES FROM
_GROUPED SURVEY DATA

2.1. In an. earlier paper [9] .degcr'ibed in chapfez* 1, a simple
graphical ;nethod was developed for ccmputing Engel elasticities from
cénceﬂtrﬂtiOn curves, This method, which has éince been used in some
of the Indian studies [10, llj on consumer behaviour rests on two
bisie assumptions - the log_-normali:cy of the income (or total expendi- -
 ture) distri}m@ion and ﬂ1e ~cor:st_ancy of mgel elasti-city =~ which admit
empirical tésting.. Our method has been used with advantage in empiri-
oal work involving the calculation of a largé number of elagticities
from the a'}ailuble Mtional Sample Survey datd which usually provide
aggreéate consumption patterns either in fixed size classes of income
(fotal consumer expenditure per eapita) or in fixed fractile classgs .2
The _lnttef type of tabulation,whicﬁ has certain Aadvﬂntages in economic
‘analyses [14] involving in‘tér-temporai or international comparisons of
levels of living, provides fhe primiry data for the applieation of our

method,

1 The studies reported in this chapter were initiated at the Indian
Statistical Institute and completed in Mirch, 1963 at the Harvard
Economic Research Project under a Rockefeller Foundation Fellowship,
. L BN

T

2 Some of those studies are reported in subsequent chapters.
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Perhaps .the question that has not been .adequately emmined is 1;11e
following: Does this method, aﬁ;arently 80 simple and protably less
expensive, yield in any statistical sense, o better estimate of the Engel
curve than the one provided by the régression method under similge
assumptioﬁs.? In this chapter we attempt to answer this question and
show that our procedure is consistent; An éxpression_ for the asymptotic - .
variance of our estimrte, which ni.'ly be computed from the given data,
is also worked out for; the slope of the double~log Engel curve. .On the
other hand, the regression estin;'xte .of the elasticity computed from
' ‘grOup means under the double-log hypothesis is shown to be asjmptotically
biased with the biss increaéiaig with the 'true! elasticit:}. Under cersain
conditions, which arise in actual practice, it is shown that our method
yields asymptotically more efficient estimate than Wold's in the

-

double~log case, at least for relative luxuries.

In.Section 242, 'tlvle asic notations are developed and some empirical
tesfs are proposed for wverifying the bisic assumptions. An alternative
procedure of estimation is considered in Section 2.3 which is 1ised on
the concepts of specific and Lorenz concentration ratios, The clnesical
method of igast squares is compdred with our method in Section 2.4 . We
consider altérmtive hypotheses for the distribution of income anmd the

Bngel curve and suggest appropriate estimition procédures in Section 2.5

nd finally make a few general remarks in the last Section,
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tables and charts are given in Appendix A,2, _ .

2.2. Some Methodological Considerptions : This section deals with

the estimation of thé p&r&_mefers of the \double-log Engel ecurve defined by
- P® -re e -t RN CRY)

iﬁ which y and x represent r.eépgcj!:ivel;f‘ the houéehold expénditure on

the specific commodity and incqm'e (or total expenditure).  The latter

is supposed to bé 1og-norm§1xy distributed with the parameters (e;x).

‘ That is to say, the rondom variable x has the density function g(x)

given by

g(x) o m— — exp ,(L... é— ( -l_gg_;\ﬁ.a__.g) S' ’ X > O (2.2) i
: xA/2n .

Equations (2.1) and (2.2) constitute our basic assumptions which
'mﬂy be easily tested given grouped survey data g this has been extensively
‘done at the Indian Statisgical Institute using the National Sample Survey

data [3].

" Under the assumptions stated in (2.1) and (2.2), we propose the

following procedure: Iet

Xy ¥
= 1_ and Q= = l_
X+ % i+ ¥,

q= (2.3)

In (2,3) the X's represent the medn incomes, and jy's the medn

E41'"3<>:i.:f':!.c expenditures cori-ésI;onding to two fractile classes [14} of income.
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In other words, we divide the householcls into two equal groups on the
basis of 1ncome and compute the proportionate shares of tofal income and
consumptlon acouring to the lower income group. Such proportions
may be. obtained di:jectl‘;y- from the fractile data, But, j.n fixed interwal
case, these have to be computéd b interpolation from concentration

curves. The elasticity ¢ is estimited b:y [9]

C g . _
-~
e = < | (2.4)
A e |
where t denotes the standard normal deviate defined by

‘ | A 42
i<t)=72-7 [ e (- =5)at (2.5)

The remining p@rdnieters in the equations (2.1) and (2,2) may be
estimrted as follows s

~
A==t
q

- 2
6-logx-2;t

ol o 1y e - ey '
y(x) exp 5t (tq tQ)_,- , (2.6)
where x and y¥ are the obServed mean income ond mean specific expen-

diture of households for both income groups combined,

It now remains to show that the above estimates are consistent
for their respective parameters. In order to do this, we shall use &

basie property [21] oconcerning the asymptotic joint distributi:on 9f the
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fractile means.

- Let (yl,‘ xl), (,;2], xz),.'. .’,»-‘(yn, .xn) be n independent observa-
tions on the random variable (y, x) defined in (2.1) and let us rearrange

the sample as follows :

Y@ @b ey @k )
% (1) < Xy S oo S F(y

ABsuming n = 2m, we define the sample fractile metns thus :

- | , : - 1
Xy = % (x(l) + .. + x(m)), »=a (x(m+l)+°"+ x(n))

. (2.7)
o l - :- - . - -
yl = o (y(l) + see + }(m)), Jz o (,f(m+l)+opo+ y(n))
Iet us normalise the above fractile means and write
o= /m (- ny)
(i - l’ 2) (2.8)

v-i = /m (yi -"l:)
where the corresponding porometers »(ui,v;) are defined as the trmmeated
means , :
Bp=E(xlx <C), 4, =E(x]|x)0C)
1 | 2 (2.9)
Y =E(ylx £C), Y =E{F1x)>c0),

C being the medion of x. It my be shown that the joint distribution

‘ . ] . ) .
¢ - % o Y a %A
of 4 Uy, § .'1"’2 f tends to & multivari te’ normel distriimtion with

Zero medn and varignce covariance matrix
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=

z i

(242 @)

The partitioned warionce-covoriance matrices are systemrtically

i

3

evalunted and presented below:

u-E(x)-exp(eaf-zl-Xz) |
p-E(y)aE (v 1x)=Aexp (BG+'2]"}\282)

- zu{(-m, - 2p§(n)
¢ =-medion = exp (8) (2.11)

P =2 Q("AS'), }12.=2 QO\ 8)
£- e - Ko

- .
Let us now introduce & get of devintions of the fractile

means from their respective median positions.

R | ] |
R L R A R

- o .
Ny = N; £-4 N, = N, = V.~ % (2.12)

7he next step will be to derive the truncated variances and
covariances in the given fractile classes.
= Var (xleC)=2}l exp ()\)Q(—Q}\) ul
- or (x1x>0) =29 2 exp (08) §(2) -4

T wr (1 x x <C) =2 exp (AE)Q(-QM)-;"

NN...-N

'.T;=Var (x 1 x> ¢) = 2 exp (?\5)‘§(27\8 )-,.

91 1,77 = Cov (x,¥1x £ C) = 2uY exp (A2e ) §(-A-rE )= u

9‘202’1*;3- Cov (x,ylx > C) .yzw’ exp (7\ e) Q()H.}\ ) - p,zm)a. (2‘.18)
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of our estimates of the parameters,
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The elements of the matrix (2.10) are obtained from (2.12)

We have
-2 1 o] 1 o) -
21724 0y + 7 My 2 My 15
Z = = 1l o 2 1 o]
122129 12 % +2 Wl |
-~ - - l o o1 o
Eyp By 9,0, +3 WK 5 M W
E= -
1. 0 1 o
B By, 5, W) 90, + 7N, |
! | 3
- - 1 0 1 0 -
Tll 5312 +5 Nl Hl 3 Nl 112
Ta | = \
— R 1 (2.14)
' T1 T 50, W, +ZH, N?_

Formulae (2.11) to (2.14) are involved in the asymptotic variance
rerticularly € .

The consistency of the estimate (2.4) my be ewsily proved Yy

observing that it is primarily a function of the olserved fractile

means which, in large samples, temd to their respective populdtion

values 3

x W 219 (-A) .
q- == 1_ - 1 i - i("}‘) :
xl+xz ul+u2
5 ’ # 2 (->\5)
N S * e
R 2 D) Y+,
~ t (—8 }\)
A A I (2.15)

t¢ .\_ '(-j?\)
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It should be noted that the denominator involved in our
estimite cannot be zero for, by definition, A ie positive, This
implies that € is a éontihu&ﬁs’ function of the observed means and
therefore consistént., By similar argument we mdy establish the consis~

tency -of the estimntes (2.6) of the remiining pdrameters,

. The asymptotic variance of the estimate of elusticity is found,

‘after some routine mithematieal drill, to be

. : 1 ( var Cov 2var (g)°
m Var (€)~ =5 .~2e—(—yﬁ%t-§}+8 -—2-‘-‘1-1 (2.,16)
: }\2 ] 22(7\ £) Z{N)Z (A 2 (}\) J
where ;
. )
2(t) = 2(=) = §'(8) = 2= exp ()
W B By B N
242 < 2 l, o : 1.2 {
wr(a) = 2= (D7 2 -2 () (§9) 2+ G732y,
6" )
| b2 i ¥, 2
var(Q) = ';gl;'a 31('1&) 7y - 250, + ) Ty !

. . . . u‘ )3‘ U /, ‘ 1) 3 B
corts, - il DGR (DG D DGR,

4

| (2.17)
A éonsistent estimate of Var (g ) may be obtained by replacing

the population wvalues in (2‘.16) by their respective estimates. Once
this has been done, the wsual large sample statistical tests 6f signi-4

ficance my be devised for the elasticity. We shall not venture to

work out variances for all the other parameters found in equations
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(2.1) and (2.2) except for ineguality parometer A. The latter plays
an important role in interregimal, intertemporal and international
studies on income distribution§ it is directly relnted to the Lo”renzl

measure of inequality L by the eqwg@tiom1 [1] .

L =2 §(<2=) -1 / (2.18)
. /2 i .
A8 noted earlier in (2.6), the inequality parameter is estimited Ty

~ R
A== tq which has the asymptotic vériance

var () = % (2.19)

The above expression, which incidentally appedrs in’ the formula for
the asympt;tic voriance ofvg , My also be computed either directly
| from the gi‘oup means or from quantities which may be derived therefrom.
It might be Aappropriate at this stage to indicote certain 'procé-
dures to teét the underlying basis assumptioms, A simple graphical
teat ‘for log-normality of vi_ncome distribution and constant income
elastici‘t;r of demind is provided in terms of the following Ii_z'Oportions
computed for wariable levels of iuncome?
ps proportion of households (or individuals) edrning & given
ineome (x) or less,
qé proportion of aggreghte income edrned 5:; the above stratum
of households (or individuals), and »
'Qa proportion of aggregﬁte consumption aceruing to the above

* gtrotun of households (or individuals).
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The test for the ;oémonahty of income distribution is thot
| the standard normal devintes, | vtq” and t , OS defined in (2.5), are
linearly related by the equ’t’cion tq = tp - A where A 1is the inequality .
parameter. For ¢onstant income eldasticity besides log-nomlity; 8 1

Q

and tp are likewise related by the equition t =t = A& where

represents the income elasticity of demand3 . "'I'he_se coqditions ;ndeed
ensure symmetry of the corresponding conéentrMion ecurves relating q
and  with p [see [9], p. 884]. The adove teéts, though necessary,
need not be sufficient just as symmetry of the Lorenz curve does not

ensure log-normality.

The tests proposed above oxe perhaps stronger than the customory -
linear log-probit test amd dre easily adaptable to both fixed-interval
and fractlle forms of grouped data, it vy be notgd that a. log-p:;o'bit |
graphical test can be performed with the usudl frequency distribution
in fixed clnsses of income., However ,' while one his .size distribution
data giving imth distribution of households as well as of total income
in income brackets, sych as in the case of income tax statistics or
the family budget data, the log=probit test does not fully utilize the

latter in:t‘ormation and is therefore wedker than our tests,

3.These equatn.ons readily follow from the definition of p,q, and Q. If
the distribution of income (x) is log-normdl &nd the Engel curve is of
the form Y(X) = Ax®, then p = ¢(t), ¢(t—-h) and Q = g(t-r¢€) '

where t = (log x - ©)/A, i8 N(0; 1).
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Malytical tests such aé the use éf frequency_ clﬁ-equare stMisti_c y.
_)(2;-2 (o -E)Z/E where O = observed and E = expected’fr.equency‘ is
inappropriate when the sampiing ‘schem've is other tl;an simple (stratifi'ed,.
mltistage, pps, ete.). If the gaz_npz_{ng soheme 1s betber tlon the simple
in some sense, the xz-statistic WOuld» on an a*fafage be smdller thon the
actunl X° and therefore underestimite the significance. If there ore g
c:.laSSes and 47"6\1 is the sample éstimu“zfe of the relative frequency in the
i-th class, an appropriate étatisitic for examining the goodness, of fif can
be given in terms qf_ a consz'.ste?nt estimte ((di;j‘)) of the dispersion mtr'ix’ h
of the ﬁi's. However, since the cost of ¢omputing ((dij)_) is often much
higher than ﬂ1e cost of computing the ;;_i's, the ciisPersion matrixAis

seldom computed. .

Roy dm Dhar [19] have performed soﬁe tests sed on the comcept
of distance betwéeh two populdtions. Their approach miy be summed up as
fO'l'lowsz_ let d(l‘i , nf) be a distonce function between two discrete
promﬁility distributions = =) ni} anfl n* -in’i“ } in g classes‘. let
(Tl be a faﬁil:f of distritutions of which n* is a typical member.' The

distance between n and () 18 defined as

A = inf 4 (n,7¥) (2420)
* ‘ L

SA ) ~ . . .
I ’ﬁ - gni } be an estimate of m, then D = inf .d(ﬁ, ’,5*) is token as

An estimate of O Under certain conditions, albnormnlisirg constant an
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;-
depending on the sample size n  can be chosen so  that a (D - 5) is -
asymptotically d1str1bu+ed as N(O, 1) provided that A ,! 0., If two
inter-penetratlng sub-samples eich of size n are available, 23 in the'
National Sample S;urvey of India, there will be two independent estimites.

Di and D, of A and asymptotically (’Dl +D, -20)/ 1D has a

o =28 1Dy = Dy |
$~distribution with one degree of freedom. From this & confidence inter- _.

vl for A can be built up.

.The measure of consistency used Ly them is defined by

g
C= 3 ]nini*, which is equivalent to using Bhattacharyats distance [2]

function

a(m, ™) = cos” (z Jrm ni*) - (2.21)

Using the estimates of log-normdl parameters, @ and A, computed from two
FSub-Samples in edch round of the Natiomhl Sample Survey sepdrate]\y for
rural and wrion India by Bttachiryn and Iyengar [3], the measure of
cnsigtency in each ense was computed. In most cases ( hus been found
%o be of the order of 0.98 confirming therely the findings. of edrlier
Studies [3, 20].

The test, though admittedly inefficient, is a valid procedure
Prticularly in the cc.mtext of & complex sampling design in the Wtiomal .
Smple Survey which renders customory statisti@l tests somewhat

~inmapplicable [25].



[56

2.3. A alterndtive procedure: In this section we shall briefly . -

indicate another pdsSibiiity of obtaining E@ge; elasticities using grouped
expenditure data. One miy argue that our estimite £ \de}v’eiomd in the
previous Bection, though Qonsistént, need not‘hecessarily be the best iQ
the sense of minimum varianée, especially when_one his more than two
fractile classes. The National %ple Survey of India, for instqnce,
provides consumer expenditure data for certain commodities by ten or
twenty fractile gJ;'oups [16, 17].' Our method, if gpplieq to sgch dam,
possibly ignores much of the inter-ngup variation ﬁy'cOmbinﬁﬁg the given
classes into two median classes and.aﬂy probably yie}d inefficient
.estimates. Underuthése circumstances, a sowewh#t different but intuitively
satisfactory procedure.was'proposed by the author inAan edrlier paper
[10]. We shall présently Show that the alternative estimate, say ,s\g R
which mikes use of ailifhé g pairs of group mens (fi, ii), is asympto-
tically unbiased for ange values‘of g+ The altermative procedure

consists of the following Steps :

Fivst, let us compute the cumldtive proportions (3, Q) of total

income and specific expenditure corresponding to ‘the i~th fractile class,

x1+ o¢¢+xi

i il + seps-+ ig

- P (i = 1, 2,0.0 .y g) (2.22)
ai =J’1 +‘Otl +y;i ‘ i
:}-1+ L +5:g
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. ' N ‘

Secondly, we cdlculate the Lorenz ratio’ L and the specifie concen-
tration r'ltm L (For definrblon of these concepts, see [7], Do 884)
using the cuxm.tl"-t:.ve proportions. (2 .22)

g€
o 1 o -~ N
=1=-= 2 (q +79,)
o g 4oy 17 e
- (2423)
~ l g Iy FA ) - .
LB = ] - g i§1 (Qi + Qi"l

| where (“qo, 60) - (0, 0) and (ﬁng) - (i, 1).

Iastly, we compute the Engel elasticity by using the formula s

ty
~ E‘(l'*‘Ls) i
€ = """"'—'—'t * \ (2024)
g 1 : .
5(1+L°)

vhere ¢ is the standard noz;mal deviate defined in (2.5) . It will be
~ noted that the proportions %(1+L°) and ~%(1+Ls) are respectively nothing
but the areas abbve the Lorénz curve and the Speéific concentration curve

contained in the unit square.

i

This procedure is applieable also for grouped datd classified accors-
fiing to fixed class-intervdls in whiéh case, of course, the definitions

(2.22) ang (2.23) will have to be slightly generalised (see [10], p. 365)

We shall next examine whether (2.24) is consistent for € o In

Order to do this let g be fixed., With a given g(> 2) it is easy to
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verify the following statement, in view of our assumptions (2.1) and

(2.2).

PO L € 1 R
Lo 1% li‘l [ ?(ti =N %“1—1 -N1
, o (2425)
N 1 g ' ‘

L, -1 ".5- i§1 [_%(ti - }\e‘).+ @(ti_l - ae)]

Thus for fixed g, however, the estimate (2.24) is not unbiased, but is

negatively biased for items for which € exceeds unity. The mignitude of

the bias 1S not small enough to ignore when g is small,

We s8httll now show that as g ~» oo, thig estimdte appr.oaches the
trge elagticity. For th'm purpose, let us 5consider the sequence %_ag?f '
where

| e o1 & J(t, -2 ) (2.26)
€ & 317 ,
Applying the law sf large numbers to the above sequence, which is

rermissible wnder our assumptions, we see that as g =» o
ag > B {6 =1 ) (2.27)

Vhere E denotes the expected value. The right hand side of (2.27) my
~ be elgily shown to be eéuﬂl to the probkability that any two independent

- Btandang normal variates: do not exceed .eac_h other by -~ A€ [12]. This

Probability is" simply i(- L—%—: ). Tl.lerefdre, as g = oo, .

v

/
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L w1--?@(-- . (2.28)
/2 .
» _ . -
Similarly, L s being o special case of (2.28) in which € is set equal

to unity, tgnds to 1 -2 Q(-—}‘—E-.) . | It follows at' once that 83 g =) oo

) /2 (2.29)
7 e B~ {0 |
so thdt
t 32
iz |
RN (2.30)

This establishes :the‘ asymptotic wnbiasedness of our estimte (2424).
Perhaps it should be possible to derive an expression _for‘theb
“ymptotic wriance of & . In fact, when g is fixed, this oin be
worked out using the elements of the .generﬂ]_,ised matrix (2.10). This
problem and other rg]ﬂted probléms, however, are being invéstiéatéd. It
should be emp}msised tmf the alternative procedure does not yield éonsis-
tent eétimates for moderately low volues of g and it is conceivable |
'

that 1% my not be superior to the conventional method of least squares.

We shall return to this problem in Section 244.
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Without sacrificing any information, we mly use our method dis-
~cussed in Section 2 2 for obtalxung cons:Lstent estlnmte of the Engel

. elnsticity, Let g =2k where k isa posn:ue mteger. Now we

extend the definition of q aml Q .
R+ ees v X Fpt ety |
1 k 1 X
q = = =, Q== = (2.31)
x1+ ao‘- +Xg :]’14' 500+Fg

It is easy to verify that, for a given g, a8 m =) ®, ¢ and Q tend

AN

respectively § (- A) and Q(-)\s) This is because
%~ g { §(,-0) = §(ti_ =M} end g~ gng fle, = ne) - Q(t]l e

with toa—oo, tk.o and tg=+oo.

| . .
The estimdte of the elasticity is os before given by € = -t':-g
. q
wvhere the g and @ are as defined in (2.'31). The asymptotie variance
of this estimate takes the form
Var (e )~ i [R €% 2R, € + 1 ] 2 32)

where

- 1 (uz Yoo M1 Y1
R, = - ’z<u>uu 2(2) (s, <>Sw

117 602 22 () j

fpp = m,zmz(ﬂj( ) (e s, ( )<,>s,,*( dy (= *,,+(-%<,,)s

5 | k1 LERY | Vi
Razng&zz(ke){ (y )S-r 2( )( );) ’*+( }
| o (2.33)
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The S's involved in (2e33) mdy be obtained from the genernlised

mtrix (2,10)%

\

k k :
S
uu i-l j=1 ZEl.J
o ' k ' g k

Spey = Sy = 2 2 Z 2

wta e i=1 jek+l 2‘13 =k+1 J=1 213

: ‘ 'g g. \(2 3 )
Snge = 2 ij - i -3

i+l j=le+l

We may note in‘pﬁssing that the S's in (2.33) are simply sums of
elements of the matrix 2 equrlly partltioned into four quadrants.
Similarly, expressions which appear in R,, ‘and By of (2+32) can be
derived in terme of the elements of the partitioned mitrices of E and
T respectively,

-4. The Least Squares Bstimate: In this seotion we return to answer

the min question-whether or not the above methcd, apparently so s:.mple
ond probably inexpensive, is better than the comnonly used method of leaat
’quﬂreé, wder the given assumptions. In what follows if will be shown
that the method of least squares yields asymptotical;;f biased estimites,

We smll muinly focus our attention on the estimdte of elasticity.

Suppose with the same dato (521, :?2, .5':1’ 52) we compute the regres-

8ion coefficient b, assuming the double-log form for the Engel curve.

2
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Then ) = |
2 - e - T ‘.
b = ) - . (2 ‘35) .
R 2 - -
Z (log x; - log x,)
i=l .
which simplifies to
log 7, - g ¥ ‘
2 L (2.36)

. log x, - log X

This estimite obtained from linear domble-log hypothesis is same
4s Wld's which was derived to estimate the slope of the linear Tegression
in two variables when both the dependent and independent variables are

subject to errors of measurement [23].

It is edsy to see that b, 1s not consistent for € , for we

ObBerve that b. is consistent for

2 .
Bv(s y = log i%%:) - log Q(—XE ) (2.37)

log §(A) - og §(-A)
which ig in general not equil to & except for the values -1, O and 1,
In fact, the asymptotic value f is a monotonic function of € with the

S8ymptotie bias' increasing, constant or decreasing according as whether
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Z (ne)
§ire) §(-re)

X §l00s J0) - 108 J(00]  2.30)

By means of hume;ical exmples we may show that, for a given value.
of Ay the left h#nd side in (2.38) is sm’aller‘ than the Vright hand side
for some va.lues of € while for other values of € the OppOSl‘be holds,
For illustrating this, we assume A = 0.6 in which case the right hand
. 8ide becomes 1.6215, Table 2.1 gives the values of the left hand side
for A=QJ.6and € = ~1.0, -.0.5, 1.0, 1.5 and 2,0 as well as the

percentage asymptotic bias.

f

Table 2.1

~1,0 0,5 0 0.5 1.0 L5 2.0

WS -1.6739 ~1.6154 2/’% 1.6154  1.6739 1.7715 1.9067

Ble) -1,0 0.4940 0  0.6940 1.0 1.5303 2.1201
bias " |
($) o 1.2 0 1.2 0 2,02 6.00

From Table 2,1 above it is clear that the asymptotlc bias in percen-
t"‘ge terms is amall within the range of elasticities we have considered.,
he biag, however, increases fast enough as we move along the € « axis.
The as-"’mp'!:otn.c bids regarded as a function of € ' resembles the letter w
. interaec'ting the elasticity axis at & = «1.0 and 1 (Figure 2.1). We

Shoulq now examine whether the bias in the least squres estimate is
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accompanied by an increase or decrease in its variance.

The asymptotic variance of the regression estimate may be calculnted

from the variance-covariance motrix (2.10)

- 1 2
| m Vﬂ-l‘(bz)"’ k2 (Sll B -2 SIZB + 8‘2) (2'39)
where
K (A) = log §(A) - log §(-») (2.40)
5 :
S:u""—']"z'l"’ZP‘J»12 + Z:222
1 bR W2
27wy W Wy WP
7 7 o
2-*1%~2’12+—-2% (2.41)
2 v ¥ va Vs,

The comparison of the wriémce (2.16) and (2.39) is not quite ‘
straight forwardj it 1nvolves shree sets of comparisons of the coefficients
Of like’ ﬁe;;n;s. The dlrec+10n of 1nequal:.t;, of those coefficients depends

| on the magnitﬁde and sign of the elements of the varidnce-covaritnce

mat ri'.t‘o

, N _
The expression (2.16) for the sorionce of & may be rewritten in

the form . . ' S .
1 2 . ) .
mvare=——2-(3na - 2REt Ryo (2.42)

in which
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R

1 By o B, W B
17 162 72 (A) (G5 le'z(ﬁ (Fl') Z12’“(171)2222]

. 1 L, %‘; W, v LIRS LN
Py = BRI s @ G <~,;,f->z]2-<;¥> <-,,’->E21+ B

1 f'
RZZ ]_6-’ Z (}\8 ) ( ) 11”7 ( )(_) 22{“
(2.43)

-

Expression (2.42) is a special case of (2.3) in which there are
»
only two froctile groups. In order, therefore, to show that Var(e) <

Var(b2~) we have to exdmine whether the following inequalities are simulta-

neously satisfied s

2 2 2
R_'L];.. < ..)i- R-l—z- > -i- 32_3 < “i\- (2.44)

These inequ“tlltles miy be numerlcall,, rerlfled by choosing arbitrary

wlues for the parameters involved but this is beyond the scope of our
Present study, A detailed investigittion in this direction is still under

Wy. We shall, however, consider a special case and show that our estimite

has a smliler asymptotic variance.

Let us write the variance difference in the form

n [ Var( € ) - Vur(bz)] - a,; Var(e) - 2a,, /Val‘(Q‘) Tor (Q) 9.¢t 222 var(Q)

(2.45)
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where the a's are given by

&2 | Bz
OV RCE AT T
" € _ B
2 a%mzee) 8 Jofnfae )feaey
1 1 . | (2.46)

%2 = }\222()\3) - 2 F("}‘S)V (A €)

We observe that the a's are all negative for € 3 14 by virtue of

the following inequality :

Theorem 13 For all non-negdtive A and € > 1,

(re) g(-re) |
B(ne ) i Z(A{) s 2 (2.47)

where k, as defined earlier in (2.40), is equdl to log @(}\) - Logé(-}\),

the equality holding when A => C.
The proof of the theorem consists in showing that H(A) is & monotonic

, decreasing function of A and is vless thoan l-)c‘- for all A » O. Differentia-~
ting k with respect to A, we have
_ : . , |
k' = ....._.__.(.-}.\-)—-—— (2.48)
[{ORICN -

which is simply the reciprocel of H(A). Thus it is enough to show tht

k' is monotonic inereasing ie.e. k"> O and the elasticity of k with

[ e

4.Computationnlly i+ is verified that this proposition is true for € > 0.7.
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respect to A is larger thon wnity, i.e. Ak') k. Both these propositions.
myy be established if we prove 2 basic lemmd concerning the normal distri-
bution.

Lemms, If §(t) 4is the standard normal distribution function,
T2

£
-2

t ' B " |
1O - / 2(t)at when_2(s) - . © ond k() = Jog, P(t)-log fet),

/j2n

then k(t) is strictly convex in t for t > O and strictly concave in

t_for t <O.

o | |
Proaf + Noting that § (t) = - £2(t), the deriwitives of k(t) are

k' (t) = 1) B (2.49)
| HORE))
kn(t) = 2(t) A(t) (2.50)
b2y F(-+)
where  A(t) = [ g(t) - @(=t)] Z(s) - t¢(t)¢(-t) | (2.51)
Singe 1im % g(-t) =0 we, should have - 0 = A(- ®) = A(0) -

n=) oo ‘
A=), We shall now prove by contradiction that A(t) > O for t 5 O.

Suppose this were not the case. Then there exists at ledst one point t*
in (0, ) such that A(t*) <0, and, since A(Q) = A(o) = 0, AT ($*) = 0O
i.e.

M%) = 2 (%) - ) ) = 0 (2.52)

80 that '

A(E%) = [ §(8%) - §(=+%)] 2(+%) - 2602’ (1%)

- 2(t*) B(t*), say (2.53)
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where
B(s) = [ §(8) = (=) - 2t 2(s) | (2.54)
But B(0O) = 0, B(o) = 1 and Bf(t) = 2 ¢4 z(t) > 0. Hence, B(t*) > 0, @
contradiction to our assumption. Therefore A(’c) > 0, and consequently,‘

for t> G, k" (t) » 0, that is, k(t) is strietly convex.

Since é(t) + %(-‘b) = 1, we lave k(-t) = -k(t) 89 thsl;t k(~t) =

- k" (t) <O showing that for t < O k(t) is strictly concave,

Corollary., fhe function w(t) = [k(t)| is strictly convex and

lak (t)1 > Ik(at )] for all 0 < & < 1. Hquivalently, for & given %,

k(& t)/e | is a strictly increasing function of € for 2ll e > O.

The proof of Theorem 1 follows directly from the above lemma.

However, for purposes of comparing the mdgnitudes involved in either side

of (2.47), tables and charts have been provided in the Appendix.

)

Now, since a,, <O, the necessary and sufficient condition ¥hat
~ A
Wz (&) ¢ War(b,) is that the discrimimnt of the gwdratic form

(2.45)

‘ 11 "12%q
>0
. , a
| '1129qQ 22
Ory in other words, o
a a
1 22
P 2 (2.55)

Qe c
12
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A an illustration of this, let A = 0.6 a8 before and & = 2.0.
From the available tables for the normrl distribution we compute the a's
and see that the' condition (2.55) takes the form QZQ < 0.9251., As long

as Qq » the correlation between shares of total income and consumption

Q
possessed by the lower income cluss, does not exceed 0.96, our estimate
will have a smaller asymptotic variance than Wald's estimate in the

double-log ease., The a's are, of course, functions of A amd €, and

the condition (2.55) varies numerically from one situation to another.

A

Theoretically it is possible to show that the right hond side of
(2.55) is less than one and is extctly equal to unity for some volues of

A and € in which case

H(N) = £ H(Ae) | (2.56)
For a given leveil of income inequality there do exist some commodi-
ties whase income elosticity satisfies equation (2,56). This is because
His a monotonic decreasing function wh;le the asymptotic regressiqn B
is larger than the true elasticity for luxuries and smaller for necessaries.
In sych situations, equation (2.55) is automatically satisfied since, by
definition, the correlation c_an:r;ot exceed unity implying that our estimate
s éreater asymptotic efficienj thon wild's estimate. In the appendix,

the valyes of H(\) are tabulated in order that one miy find the values

of A anmd ¢ that satisfy (2.56).
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Regressions based on only two pairs of observations (:'éi, ii)
(i = 1,2) do not seem realistic in actmlApractice. We shall, therefore,
consider a situation in which we have g pairs of observed means (X, 7;)
corresponding to g given fractile groups. The regression coefficient
in the doublle-log zﬁodel is computed‘b:,r using the earlier expression (2.35)
in which the summdtion of squares and.products of deviations is oarried

over g classes:

. _ ) ..
2 (log x; = log X, )(log y; ~ log ;)

i=1 ‘
'bg = R (2.5T)
2 (log x, - log X, )2
i=1 . *

By a géneralisation of our argument, we miy show that (2.57), fbr aQ
‘éiven 8, is asymptotically biasAed, fhe bias increaé_aing for larger wvalues
of the elasticity. However, if in (2.57) the arithmetic means are replaced
by the correSponding geometric means, the regression estimute preserves
the desirable small sample properties such a8 unbiasedness and efficiency.
But geometric means are not usurlly computed in practice due to presence

of 'zero! observations apart from the computationnl inconvenience.

g1
990 0oy ’

g

’

R |t
o i

L = . - be the O
6 Gy = 0y Cqp Cyreees Cpyo % = e

nd st fractiles of the distribution of X, assumed to be log-normilly

Uistributed with parameters (0, A) 4 let t, be the standard normil

deviate corresponding to 0, (tg == t, =), i.e.

~



-

C, = exp (6 + Xti) ; (2.58)

~

We have the following general expressions for the truncited means:

RN (AR VY ORI

V, = gp@(ti -re) - i(ti__l - A s)} (2.59).

t

where U, ¢ and § are alrendy defined., In & somewhat similor minner

it my be proved [22] that the joint distribution of[nl,..‘.,u.g § Vyrees vé]
where u. = /m (Ei - p,i) and v, = /n (§i -P) is asymptotically
-multivariate normrl with zero medn and the generalised wvariance-covariance
mtrix (2,10)., The elements of the generalised matrix are shéwn in the
Sppendix. Applying the foregoing remirk to bg we_observe that the

Iatter is consistent for the expression (2.57) in which the observed means
Are replaced by their corresponding population medns, but nqt for € except
for certain values of the elﬁsticity. To evoluate the magnitude of the
A8ymptotic bias in general terms is\difficult but the numerical course is"
%Pen to us. We assume plausible values for A amd € and compute the

3symptotic regression coefficient P taking g=5 and g = 10.

Let us write

qi = i (ti - 7\) - é(ti-l - }\)

%=§(%-Ae)-ﬁgd-ke) (2.60)



The asymptotic regression coefficient B is given ly

g _— ——
ii,l (log ql - log qi)(log Q1 - log Ql) |
g = z . _ (2.61)
Z (log q; = log q;)
i'—jll

We shall assume the following values for A and € i A = 0,6
€ = "100, -005, 0, 005, 1.0, 105, 2.0, 2-5, 3.0, 305 and 4¢O¢ The

computationnl results are summarised in Table %2 given below.

Table 2.2
> | g(e) __bias (#)

g=5 g = 10 g=5 _~ g=10
1.0 -0.9975 -0.9988 ~0.2499 ~0.1212
~0.5 ~04+4966 ~0.4986 -0.6871 ~0,2828

0 0 0. 0 0
045 0.4972 0.4988 0.5632 0.2360

1.0 1 1 0 0
1.5 1.5137 1.5060 0.9145 0.4063
- 2,0 2.0440 20197 2.2005 0.9838
2.5 2.5970 2:5434 3,8797 1.7373
3.0 3.,1791 3.0808 509698 2.6919
3¢5 3,797 3:6352 8.4772 3,8622
— 4o 444555 442097 11,3884 5e2434-
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In the above computations sufficient number of decimal places
were kept in view of the nnticipated mignitude of biss, It is seen that
the percentage bias does not appedr very serious though for large valﬁes
of elasticity it ctn not be ignored. Thg bias tends to diminish with
incredse in the number of fractile groups. Perhaps'with g = 20 the
bias mmf almost tend to be negligible. This fact alone is not &
sufficient justification for choosing the regression method unless we
have also explored the relative speed of convergence of the estimdte
to its population value as the number of groups increases. Thg
agymptotic bins is plotted in Figure 2.1 for chosen values of g,
mMmely, g a5 and g = 10, The groph shows that as the bids is
,monotonic in the elﬂsticity.no wniform correction for the‘regression

estimite can be suggested.
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Figurg 2.1 : Asymptotic bid s of ledst squares estimnte.’

~

elasticity
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~

M expression for the asymptotic variance of the least squores
estimite (2.57) can also be worked out although this involves some

tedious algebra., Let us write for each i (i = 1,2,..., g)

(

log § - 106 &

1 logQi-logQi\’
éi-Z;d[g : 9 . )

T B
: - . log g, =~ log q.
zélogq? log q; ( g q; - log ‘11)}}

& Y
log q. = log q, log q. - log q.
1 44 i %4 94
m =57l % - ) )]
@« 3 (og g - Tow e, 2-62)

-where the q's and Q's are as defined in (2 60). The asymptotic

Writnce is given by -~

nvVort(b Yl Z¢' + LEn + n T n' (2:63)
. . g prs -N e ~ e ~
_‘.n Which 5‘ ( {17 Jz,oan, ‘g) and I'E = (ml, m2, ve sy mg) 3:(1‘9
8 - dimensional vectors.
The veriance comparison betweeﬁ the least squires estimate and
ur estimate is quite difficult as has alrendy been noted even in the
Simple case of g = 2., Numerical-grarhical devices, however, are _

POWerful aids in these circumstances though admittedly they lack in

Wthematical rigour.

»
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2.5, Istimation in the Log-logistic Case: In this section we relax

some of the assumptions of previous sections and assume altem'ttiye forms
‘for the distribution of income ané the demind relationships. Fixst, we -
sinll consider some pliusible hypotheses for the income digtributiop.
retaining the constant elasticity assumption, and then praceed to consider

an importont case of 'variable' elasticity.

As before, let x denote housechold income and let us assume that

the variable x kas a log-logistic distribution [4] which is ehoracterised

P(x 4 :
log ﬁl(;y =a+ b log x (2.‘64)

where F(x) is the cumulative distribution function. Further, let

by the equation,

E(ix) = '(P'(*c) = Ax as in (2.1). The problem then is to investigate
¥hether we could st{ll use the methods of Sectiors2.2 and 2.3 for estimi-
ting the distrihutional parameters of (2.64) and those of the Engel curve.
"his examinntion ¥0uld hely us to see whether our methods can be applied
o situations where the log-norm:l hypothesis ‘is replaced by some other
Plwsible alternative such o8 (2.64), which mvy in practice be verified
from given size distribution dc t:;. We shall be ‘concerned in the miin

With the estimation éf Engel elasticity though other parimeters are Y

themselyeg i@ortant.‘
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For the log-logistic distribution, the Lorenz curve is given by the

parametric equations

5

P =
§ 1+¢

: 71?—4 : .
1 i :
o ) {) (.1+7) — a7 (2.66)

N

where g =& xb; {= 143 5y o= 1-% so that C+m 2+ Elimination

of ¢ between (2.65) amd (2.66) yields the Lorenz curve in the form

= T =T it »
)] /5 ro(1-mT e (2.67)
Similarly, the specific concentration curve for the given commodity fakes
the form

P /L*"i L AIF w]l
T)

m T -

avr (2.68)

b

be pointed out that the' distribution of income assumed above should hive

| ) . .
vhere 7. 1, —%.. and m*¥ = 1- — sothat £ +o* =2, It should

> 1 ang € ¢b so that (2.67) and (2.68) are defined for all
0<p <, '
It is a simple exercise to show that for the log-logistic distribu-

4 1
tion (5¢1) the Torenz medsure Of inequality is given ty ¢ whereas the
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Tt is, I, = € L, in the

notation of (2.23). It appears intuitively that vhe ratio of specific

8 .
specific concentration ratio is <
concentration ratio to the Lorenz ratio gives in this case o consistent
eetimite of Engel elasticity. Also, the other distributional parameter
fat can be computed by (

~
4%

f;_ldg{r(l*lg) F(l-xo)é

Iet us compute the proportions q and Q corresponding to p = 2-]-' .
ies g = Io.s (¢, m) and .Q = 10.5( £*,m*) where Ip({, m) is the
incomplete B-function. The interesting problem then is tb i}pply the
 formula (2.4) and determine the nature and m.’lgni'tude of bias, if any.

To do this, let % = 0o4 (which is roughly the position in tl}e' oas?

of consumer expendityre distriﬁutions in urban India). That is, { =1.4 -
And mow 0e6 . For these values of F,’ m), the incomplete B-function
corresPOY}ding to p = 0.5 works out to be q = 0.2453,521- Sim;_l]ﬂrlcy',

for the Specific commodities with assumed values of elasticity, such

——

¥ This follows from (2 68) since Q = I (i y m*) m:y be e*q;';nded in
{*+ v

1
9 infinjte series, Q= : l* - ( 1)* ( L—-—; and f Qdp =
!
1 .
[ Qdp BUl¥+1, m* m* mhe specific concentration ratio
p l B ('*, m* = "* p m* - g 41 P

‘ 1 ' | : £
~ b¥ - m* € . el o
I‘s becomes L= =1l=2 /desmuT.sime (* = 1+ Y J¥ =1 3
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proportions mty be computed., For example, if € = Ql, then * = 0.6,
n* = 1.4 80 that Q = 0.7546,479. In this manner, the proportions @

and their standard normtl deviates are computed for € = - 1,0, -0.5,'
0+5, 1,0, 1.5 and 2,0 and the miin results are summtrised in Table 2.3.
Column (4) gives estimates of elasticity computed by using the formula

(2,4) and the bias is shown in the last column.

Tble 2.3
€ Q t ’g . 96 bias
Q -
~1.0  0,7546,479  0.6891,733  =-1.0000 0

0.5  0.6273,240  0.3247,748  -0.4712  -5.18
0.5  0.3726,760 -o§3247,74a \ 0.4712 -5.18
1.0  0.2453,521  -0.6891,733  1.,0000 0
1.5 0.1346,750 -1;;045,950 1.6028 6.8

2.0  0.,0311,000  -1.8648,900  2.7060 35.3

the bias 111->pe:1rs to be considerable and,‘again, increases with the
"truet elasticity.. It is thus clear that our metllc;fl does not necessarily
POSSess all the desired properties of good estimitors if the basic
Assumption of log'-normlitj is changed. However, for the log-logistic
oise, the ratio of specific concentration ratio to the Lorenz ratio

| 3PPears to be more logieal.
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At this stage :i_.t is wdfth considering the unconv’entibnal apm‘chéli
of Section 2.3 '~¢ei8us the least squares esfinﬂte in the bg-bgistic cuse,
thet is, to see the nature of bids that miy arise due to our using the
group 'arithmetic' means instead of g'e‘ome‘l?r"i‘cl means.. ‘We shall briefly

" outline the procedure and letve out’the computations for the present.
' For the log-logistic distribution (2.64), the mean is found to be

(x) = e /1 B({, m) (2.70)
If there are g fixed fractile olasses (C;, C; 410 (= Cseney g~1),

then the truncated means are given by

. ) . : a :
W= E (x|0, $x g€ ;) =ge b[I;' (¢rm) ~I, (L m)]
i+l i

(2.71)
where gz = -f‘-’-;-- , and I ((, m) is the incomplete B-function of the
first type (0 : z ¢ 1)j Zyreers zg-—i are the g-1 fractiles of the
B, ~variate with porameters (£ , m). Now since B (yix) = ax® W
9ssumption, the truncated means of y are given by |

Se

3, mene DL (£, m) = 1, (¢4 m0)] (2.72)
i+l , 1 .

Mn 1n’cerestmg problen mll be to assign specific values to the parameters

involved in (2,71) and (2.72), and compu*'e the series gy Wi for
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chosen values of g as, for eximple, g ==3.5 or 10 as before, and
finally work out the regression of 'p,i on ';'»L. "« Computations en these
lines are left out as they are expécted to yield similar results as in

Figure 2.1,

In exdctly similar minner, ;vé my work out the consequences of
the wellknown Pareto hypothesis of income distribution. The Pareto dis=-
tribution i8 characterised by the double-log linedr relntioriship
. o X - : v
1og[l-F(x)] -aqlog-;(-)-,x)xo (2.73)
where F(x) is the cumulative distribution function X, is the lower
income limit and o« > 1 represents the “inequality porameter related to

the Lorenz measure by the equation ,

- | -
B = Za-1 | (2.74)

This, however, is omitted from our considerdtion as & trivinl exercises

Prais and Houthakker [18] iﬁ their mg’mume_nta}. work The Andlysis of
Bully Budgets have mide use of five basic forms of Engel curve inoluding
the dm;ble-lc)g case which gives constant income (exp'enditure) elasticity.

"+ Formg leading to variable elasticities are often found more redlistic in
SConomics 6. g_fhe semi~log case, for exdmple, falls in this cdtegory.

Stateq in symbols, the semi=log hypothesis takes the form with an implicit

6 These are indionted by the asymmetry of the s~ecific concentration curve.
vide Figure 1.1, of Chapter 1).
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additive error term distributed as N(0, 00) :
E(ylx)=Y +0 log x (2.75)

Also implicit in this hypothesis is the qssumbtion that the margingl
praopensity to consuine is on an average iﬁverse]:; pr0p6rtioml to income.
This hypothesis has found some empirical support especinlly for neée'ééa-
ries such s food articles [18y ps 9%]1. *i‘he 'variable! elasticity is

given by

= () - y+§¥gx.  (2.76)

For purposes of projection, the elasticity is wsually computed at the

medn income by the principle of least squares.

We 8hall show below that the method of concentration curves can
be used also in the semi-log case thus relaxing the constant elasticity
8tipulation of (2.1). The assumption of log-normility will, however, be

Tetdined for reasons of simplicity.

Under the log-norm2l hypothesis, the Enge 1 elasticity computed &t
-the median income ¢, is given by
0 2
e (C) “Y+oe _(.77)
A consistent procedure for estimiting the parameters ( Y, D) again

imrolves the use of concentration curves. AS pointed out earlier the

I‘%nz curve of income distribution is given by tq - tp - A vwhile,'
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for the semi~-log Engel curve (2.75), the specific concentration eurve

has the equation
Q=p-¢e(C) A3(t) | (2.78)

The specific concentration ratio is given by __}\__Ei_i(‘_,'l go that the sedmi-

G

log form becomes renlistic as long as € (C) < X

At the meditn income, ‘p = C.5, tp =0 'and A=~ tao s0 that
5
the 'median' elasticity is estimoted by

~ T 0eH =~ a
e (C) = -—7f——-%2£i (2.79)
. ‘A 2(0) .
where Z(0) = S and are obtained directly from .
| T Gb 5 qo 5

fractile data, or computed from concentration curves in the case of fixed
interval data, Tow, since the denomenator in (2.76) is estimited by ¥,
the wyera1l mean of specific expenditure, 0 has the estimdte '; (C) :}'.
If the estimates of ? and 9 are substituted agnin in (2,77), an
*stimite of ¥ can be obtained in termslof | € (), 5 oma & Fimlly,
elasticities for the vorious fractile groups (income classes) can be

On the other hand, the elasticity € (u) computed at the mean is
Obtaineg by

9
JORE 72 gy (2.%0)
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which is related to € (C) by'the relation

eW) -6 () ——s (2.61)

"1+ &(C)

8o that

e M) <& ()
provided the commodity in ,Question is not 'ini‘eriqr" § »fo_: inferiqr goods,
the expression (2.79) becomes ﬁegati*ﬁe gince in thot case the specific
concentration curve lies a_b&ve the egalitarian line.; Also, it will be
noted that the lconstant! elasticity € is larger tham € (C'. This
at once leads to the inequality

e < e(C) <ce o (2.83)

This inequnlity is empirically célﬁirmed by Praic and Houthokker [18, .‘
D 94] in respect of six food commodities ini their ﬂnﬂlysj.s‘ of British

i

fami 1&- budgets .

The standard errors of the above estimites are difficult to dompute
though not impossible, at least in large samples. Some of the empiriqal
8tudies on the lines suggested in the foregoing sections will be reported

10 8 subsequent note.

246 Some concludi.gg remarks s The commonlw used method of least

Sqares hag its general applications in estimiting linear regressions in

Vhich the equations are su'bgect to error. Among other restrictive

-’
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assumptions are that the residudls are seridlly uncorrelated and are
also uncorreldted with the e:qpminirig variables § the lattaer are a_ssuxﬁed
to be free from observationnl errors. Also, data on indi'riaual units,
be it households or individuals, are réquired for obtaining statistically -
best resultss But in situitions where we aie required to gétimte the
Engel elasticity from grouped éuﬁey miterials whicﬁ 'lre a-}a.i]nb}e in
the form of grouped arithmetic meons in size classes of income (or fotéxi
experditure) these assumptions are less ]_j.kel:,- %o be true. Also, from
grouped size distribution data with coarse and unequal class intervals,
it is’not possible to obtain very satisfactory estimates of income

inequality though this if often the practice in empirical work [13].

Our method does not require that data on individudl units be
| Wilable, While estimating the Engel elnsticity it explicity makes
use of the knowledge of the distribtution of income. The basic assump-
¥ions undelying our estimdtion procedure are easily testable. In the
regression, however, the assumption of normality of the residunl ferms,

taken additivity or multiplicatively, is often taken forr granted.,

The fixed class®interval data with unequal frequencies has certain
disadvanto.ges such as heteroscedasticity from the estimitiondl point of
View: The method of fractile analysis seems to be a better method of

Mlysing economic data, particulirly in the context of our method of
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estimation, stince it reddily provides the basic raw miterial for our
study,. | | o
The regression estimate in the present case is shown ia biased; the

bias, which arises due to aggreg‘ltlon, increases with the true value of
the elasticity and does not tend to vanish even in mrge‘ samples. The
method of fractiles on the other hand prov:xdes conmstent estlnﬂtes of
the Engel curve § in ‘bhlB the problem of 'zero! entiies does not seriously
arise {8, p. 26]. Asymptotic varitnces are provided for our es'tizgnWtes
which éan be estimated in i’lrge samples‘ ?3 well as su'ijected to usuwrl
tests of signifieance. Approximite tests of significince mdy be
reddily devised given two interpenetmtiﬁg sub-samp les by'us;ng' the
fractile error [14]. | | |

It is not suggested, however, Uthat our methogi is a sﬁbstitute for
the general metixod of leastbsqua:bes which ean be used in & variety of
8ituations involving several variables. But where we hawve 2 B.riori
kHOWIedge about the distribution of income and the nature of demand
remtiGnShips, it may be approprinte to de-nsg special methods which’
8lve consistent results such as we have proposed. It is generally
dgreed that the choice of a pzlrtictilar method is dictated by the type

of do.tz\x» that are easily and readily awailable.

An immedinte generalisation of our method to ¢ages invelving more

than two Varidbles seems possible'; In that cese it my be possible to

N\
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apply this method for estimiting, for instance, the well-known Cobb -
Douglas production function or the household demind relationships
involving family income and fomily size [7,4 ]. Such possible

generalisations are still under investigGtion,

It seems also possible to &pply our method to estimate the Engel
“curve in the additive logaritimic form [6] as well as extend it to

other well known forms [24].

A few important ahd'difficult statistioal‘ prgblems remain open.,
The estimates of standard errors, etc., are all based on random sampling
assumptions. It is thereforé necessary to build up & satisfactory
theory of estimation, at least in large samples, of the demand curve
when the sampling has been done by & multi-stage design. Also, in
80me family budget surveys the households are clagsified accordiné; to
Per capitn total expenditure, ond not dccording to household income §
this must pe pointed out, Moreover, in the framework of general
equilibrium, the additivity of the Engel curves dnd the simltanecus
character of the Sys:;tem are also important eccnometric problems that

Tequire some consideration, but these complications sre not considered

here,
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Appendix 2.1 . '
let t, be the ;—t’h quntile of the stondard normal distritution
and C; the corresponding quantiles of the distribution of x

which is assumed to be log-normal with parameters (@, A). Then we

hitve
Ci = exp (O + }\ti ) i =\'1” 2, eecy g-1
Let . gt = E(y“\ = C. )
by ’E<>‘-l°i PEEES ) - e [f(t,0) - §t 0]

where Y = E(x) = exp (§ 1 }\ )e Similarly, let

-E(le 5xgc ) -gv[% -A€) —@(t ;- e)]
1

- where v-Aexp(ag+§-}\e )e

| 2 _ .
let 0o, = Var (x16;_; £ & Ci)

2. , ,
- W lee Plt; - 20 - by - 20 T- 4
"Tj'= var (yIC; ; _gk <¢) '
o 223 |
- v'[ge* 'Szf(ti - 2)¢g) - %1—1 -2)e) ]~

9,0,T, = Cov (x, y1C; 5 £ X c,)
o feo 2 Jlt, - 1700 ~{lyy < 2T -0
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4. Let us define the following

w, = 1(Cy -u)-@mmil‘m; (i = 250009 €71)
My = Cy = B3 M= - (g-l)(C - pg)

) = (g4)(C;-0y) - (g-i+1)(ci_1-ui), (- é,-.~, g-1)
i = (g-1)(Cy - w)3 My = - gy - 1) |

- 3G, =) - (g %) (5= 2o e

= (g =)y T = - D (Vg )

1
_ﬁg(pg(g w)-@quled-v) (£ = 2yeeey €°1)
W - (g1 (5 - %)s B m - (R =)

5. We shall next define the variance—covariance matrices J, ¥ ond E.

The elements of 2, are given by

1 o] . "
L= = M, M, 1
ZiJ‘g n 'J»" J >

1 o ., .

e iun M°+(C -ﬂ)(C -“): 1=37‘1’8
i g’i1 11
2 1 o L

=0 +=M M i=3=€
g g g &

Similarily the elements. of 7 are defined replacing' the “0O's



S =
v 7’ oand the M's Yy N's. Iastly, the elements of the E wmetrix
are givén Y L S S

E ., =

w W o
i "g M Ny 2H

“1“3' ERL

O g e O g A e Al

1
&
1
T e
9
o R
.91011’-,+--M1Nl,‘. é,=‘a_="1 |
QO T +2M ‘I,“.».i’ﬁl”'fg,.‘ |

geg € 8 8
/

i ,rlf‘.

6. Then 1f u, /m (x - ui) a.nd vy ‘= /m (yim“) ), the theorem

states that the distribut:.on of W (ul,..., u8 Y ;1, oer v ) 1s

a85'mI’t'M:lc"»ll;r normal with mean Zero and vanance-co'nri'lnce mntrix

given by

M

For proof of this theorem, see Set]:mraman [6]
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ootz 2.2 |
£ iét) %(t) k_(t) n o H(t) Tt %k
(1) (2) (3) v -(4)‘ () (6)
Ov . 0.3989 05000 O ‘30.'6267 0.6267

0610 0.3970 0.5298 . 0.159569  0.6257 . 0.6267
0.20 0.3910 0.5793  0.319897 ~  0.6235 0.6252
0.3 0.3814 0.6179 0,480571° - 0.6190 . 0.6242
0.40 0.3603 0.6554  0.642903 7 0.6131. . 0.6222

0.60 0.3332 0.7257  ©.973047 05915 0,666 -
0.70 0.3123 0.7580  1.141665 . . 0.5872 0.6131.
0.80 0.2897 0.7681 - 1.513461 - 0.5764 . 0.6091

0.%0 0.2661 0.8159 1.488848 “0.5644 - 0,604

100 . 0.2420 0.8413 1.667897.  0.5516  0.5%%6

110 0.2179 0.8643 . 1.849870 = 0.5383 . 0.5946
120 © 0.1942  .0.8849 . 2,03%48  0.5242 0,583 . .
L30  0.1714  0.90%R  (2.233341 0509 - 0.8l
L0 0.1497 0.9192, + 2.431501 . 0.4963 . . 0.5758

_ 150 0.1295 0.9332 ~  2.636915 044811 ‘,"’.5'688 &
L.60 0.1109 0.9452 . 2.847808.  0.46TL _105618‘
- L8o Q40790 0.9641  ° 3+290640 0.4380 -5470

1,90 040656 0.9713 3,521635 0.4253 0.539%
2400 040540 0.9772  3.1571%26 0.4130 0,532

2.10 040440 0.9821 4.004946 004000  0.5244
2,20 - 0.0355 0.0861 4261822  0.3859 - 0.5162
230 0.0285  0.9893  4.526757 ~  0.3146  0.5081
2.40 0,0224 0,918 - 4.794962 0.%16  ° 0.5005
2430 0.0175 0.9938 . 5.077028 043543 0.4%4

2460 0.013%  0.99%53  5.355640°  0.3456 . 0.4855
2.70 0.0104  0.9%5 . 5.651429.  0.3%5 0.4778
2.80 0.0079 0.9974 5.988942.  0.3291  0.4675

2.9 0.0060 0.9981 = - 6 .263962 0.3167 0.4630
30 o.044  0.9987 6.644026 . 02%4 0.

T z(t) = exp (=t /z) j Q(t) - / Z(t)dt 3 k(t) = log %(t) - log §(-¢)
i H(t) - %(t) §(-t)/2(t)
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,. Figure A2.1. E‘m&ctlonﬂﬂ()*) and X comp ared . o



" Chapter '3

SOME ESTIMA,LL‘S OF ENGEL _JLAS"‘ICI"‘IES

3ele The obgect of thls s+udy is +o provlde estimﬁtes of B‘xgel
elasticities for as many 1+ems of oonsumptmn as are possible from

the awilable data on consumer etrendl’ﬂure m:rIndm “In India at .

» present, there is a great need for es+1mates. of ‘income- (or tot'tl

: ,."“ %
5 )

P end:.ture) em’stl"lt for a l'*rge num'ber' 'of ‘ﬂ;ems of consumer
expenditure. Moy Pr'lctlca.l uses of Such emstlcltles are knowns A

mijor use perhaps is in the class:.f:mation of commodl'fies and sernces

e

~or lumnes. "’h:.s mformat:.on

~according as whether they are esse’
| 18 needed in the determinatlm‘af cémodvy taxes as- well as m the

" assessment of tam’r:.on yields [22] If one wants to co:npwle comumer A
vp'rice mdxces by some new cateéofles,of consumption, e.g.v bare essen~
tials, other esse'ntialé ‘(semi-lu:turies) and.non-éssventials (im:uries),'
which hawe recently drawm the 'lttentlon of the Government of Ind:..a,

' Bome objective Cl’lSulflcO.tOr:’ onterlon is need [24]3§ this is prova.dedy-
by the ngel el‘lst:.olt" [25] In,pro’olems of demond projections the
role of Engel elasticity is well-known [4, 5, 6, 12, 13, 14, 23, 28,

¢

34] Expendlture el'hs+1c1t1es have also been emplo,red in order to

Study the pattern of consumer expenditure in Tural and urbon areas of

. 1o Some of our results were submitted to the Planming Commission in
- December 1961 in a paper entitled 'A preliminary note on estimdtes
Qf exlfenditm'e elasticities!s _

SRS

N




India [42,33]. %

4

The presen+ study, however, leaves '181(19 the emmm'ltion of
+he stnndard as well as the recent],,r advﬂnced forms of Ehgel ourves
in the light of our data, although auch an ext mm’»ta.on ma,; be of oon-
siderable interest [1, 15, 22, 30, 37] S:mce cross-*'abulations of
NSS expenditure data by households meome (total e'cpenalture) an&
8ize are not generally a-nllable , We h'we 1gnored the poss1b111tdr of
ecanomies of seale in consumptlon in large households and made no |
ad;lus+men+ for household age—sex comp031t10n [10, 30] For the some

reason, we have 2180 neglected ather s,-s+ema tic factors such’ ag race,

h

°°°“P3t10n, age and. level of edu' "';on o+‘ head of hOuSehold, whmh

'm,- cluge variation in +he hcmsel 14 demand patterns [11] h‘.tve,
-instead, used the double—IOg h.,-po+he515 uniformly for all connnod1+1es.
e linear double-log form meets most of the requlremen’cs of the l':ngel
Curve, except perhaps the addit,lfn.’cy c:;-lterlon. Recently, some a.dru- .
tive logarithmic forms have been suggested by Leser [22] Houthokker

[15'. 16] ﬁnd others. Hoive‘.}er, a detas led study of alternative forms

°f the BEngel curve is beyond the scope of the prcsedt 3tudy.

In section 3.2 we give a brief review of some recent studies-
in Indi® concerned with the estimation and use of Engel elasticities. -

Th‘.’ tyi’}‘«‘ of data ‘p;i‘fésé:‘nvtlj{'-qs‘ed and the 'e'stimati‘on pr\oceydur‘e are
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outlined in section 3.3 Our miin results ore presented in section
364 tOgether with some discussions followed b:, a prac+ica1 epplie'x‘pieli. :

A few conc]ndmg remﬂrks are mide in the ];tst sectlon.

3.2 he usual_grocedure. A -mriety of differen’c mathematical -

functions of the form

=P S (3.1).
hive been suggested by varicus workers from time to times here, X “
1‘el?:r:esem:s total consumer expenditure of household per c"tplta, and
swﬂnrl,, y represents per oﬂ.p;[_""l expend1+ure of households on a
specific item of conSumptlon. The chome of & partn.cu]m' form of
Engel curve is guided by one or more of the followmg cOnsidemti‘ons s
goodness of fit, computationdl s:.mphcit,y, non-negﬂtiv“.t,,r, additivity
and fheoretical feasibility in the sense that the‘ corresponding utilit;f

- function is well defined. No sing}.e function, howeveer, seems to
Bat/isfy all the five criteria gimultanecusly and uniformly for all

commodities. The decision on which function to apply in porticulde.

cases is largely o matter of persondl judgment. .

Recently in Indin, seyeral studies have been reported by workers
of the Indian Statisticnl Imstitute ond others, dealing with the estiml-
tion and use of Engel elasticltles. In most odses, the data used relate

to flxed interya.];s ofyln_come (7 ot’tl e'qaenditure, of households per capitd,
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and were obt ained from the National oanmle Survey (ﬂSs) sgurces. The
standard. NSS tables provlde estm'.ltes of: (1) pr0port10ns (w ) of per- s
sons belonging to some twelve dlfferent cl'lss 1nter~mls of monthly per '
capitn total comsumer e*cpend1+ure (x), (ii) average per c'lplt'l total
consumer expenditure (xi), and (iii),average per capltq item cqnsump-‘
tion (j ), usually in 'mlué'..terms-,‘for these twelve class intervals.
The graph showing y ag’t:mst x gives the exj:endi’mre-consu@tion
curve., This is often c’llled the Ibngel curvez, although the termmolog

myy not be striotly correct.

The determination of the:shai)e of such curves from the obsémreu
~P°1ﬁ+8 (x ’ y ) is rendered somewmt d1ff1cu1t b:, the presence o:t‘
h.eteroscednstlclty which arlses from groupmg of households into size
clagges of x. Thesé class intervals are rather coarse and include
unequal number of hmseholds. 'Notwithét@ding this mojor difficulty,

most workers in Indin (and also abroad) have fitted the Engél curve

ETAORCTIEN | (32)

by using the method of weighted least squares .

——————

2, YNamed after Ernst Engel, a Germon Statisticitn, vho first drew
~ attention to these relationships in 1857. The elasticity obtained
from this curve is colled the Engel elasticity § it differs from
the income elnsticity of demnd by & multiplying factor, vize,
the marginal propensity to consume. - ' .

i W
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Roy ond Dhar [32] fitted stroight lines by 1n8pection of the
gxﬂphs shom.ng log yl ag'unst 10g x . A gimilar approach was m'.lde
| by Lydall and Ahmd [23], although no s;pecnﬁc hy-pothesm was made
regarding the En,gel curve, In some stuues, h'lsed on fractile d.at’t, .
unweighted le_aSt squares was uSec}‘ to'estimate the sIOpe of the double-‘.

log Bngel curve-[13], since the group weights W, “were equal.

The cdnst%ﬁ ejﬁéticitv éur—:e was genera.'t_l;,-“foﬁmd 0 be :eﬁso-w S
mibly adequate [18, 32, 34, 35] at least for o a number of ifem,' '
although one study [32] Suggested that ;ornq-nst's forus could be
Somewhdt superior, inﬁthe sense of their having & §maller residull ;
sum of squires. But the constant olasticity given by the double-log
curve generally agreed wit}'xkthe,keldstic'i‘cy q‘llcu]nted at the 6*;91\_’1,11.’«
mean of thé , E 's given by the fbrnq*}ist' 8 forms. Straight linés and
second degree par'ﬂaolqs were also used (7, 3], besides semi-log forms

| [2, 20], and a poir of strfugh+ lines either after [34, 35] or without

logarithmic t:_cansformatlon [36].

Pro,jection formuloe have been derived for some éf thg variable
elrsticity forms [2] but it has been obger4red that for moderate changes
in the income distrimtion, ppojections based on cmghﬂnt elasticity
curves would avlwo,;,-s be reasonably. sa‘;isfactozj,-. However, & varinble

,elnatic&;t_ty fom mdy gi-,e a greater insight into the ndture of the item
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| g Shoxﬂ@ the c}‘mnge ih e'iastiléit~;- wit"h increase in“income., or ‘Ilay
‘shgges mg a threshold walue of income, or a sat:.et level of consizmy-
tim/n As has already been seen in C};apter 2, the sem:.-lc;g ]_ihgel curve
possesses all (‘tliiese advantag‘eé ,‘  aﬁd«iﬁs: :sfgti‘sficﬂil eétimation i‘s

not unduly difficult.

_ In a ploneerlné work, Roy and Lah'l [34] used total household
expenchture, not per cipita, on ‘111 1+ems :md on the sPeclfic 1+em
of consumption., Eungel curves _and the elasticities obtained therefrom
are fer}nps duﬁioﬁs, although the estimates of .eldstigities' are gener
rally of the same order as those obtainéd"by‘the standard metﬁod ijom’ o
per capita data, 1 This is because hqléeholé size is highly °°1’:"'9m‘5ed":{g.v"
with total houéehold expénditur’e, and the average househo}.d size shows.
marked variation between digferent 1§~zels of to‘éal 'householdexpemi-
ture [32, 35]. Ina recent paper by Dattd M’izrumdar [13], én the qtl:er
hand, the household‘svhave ﬁbeen firs‘t. g‘roﬁpéd b;f total hous_ehold expen=
diture but the subsevquent @%lcuiat101xs were based on per capitd ;e;i's
ond. 5'.1'. 8 for the diffrereﬁt groups of households, It is perbaps
difficult to. judge the validity of these'différerit procedures of ‘esti-r' ,
mtion since in most cases the stondard errors or multiple cdri'emtions _
are not a?ﬁilﬁble for those estimates, -Such medsures _of reliability
"‘re not uéually calculated én the ground that the ﬁrombility design

used in the Nationnl Sample Survey is complicated.
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A few studies have also been Me Outside t]rie Ilﬂian Stitistié_a‘l.
Institute, but they all emplo,,r the constant elas+1cit hypothesis ard
use the same source of data, nz., the mnona-l S"mple Survey [8, 9,
28]. A notable exception, however, is o s+ud by Murtl [27], in wh:.c,h
a few known forms of Engel curves [29] were fitted by usmg mdiv.mu’tl,v
~household data obt"tmed from some '(5 working cmss households in
vViSh"tkapatnam citye lxp'trt from vorious obvious limitations, all these
studies have one other comnmon 11m1t'1+1on, vize, the,, do not expllclﬂa .
talce 1n+o congideration the form of the distribution of mcome An

the.es_timation of the Engel curve. S =

e _3 Dat"t and procedure of es+1ma+1on. The present study is brsed
én Some speciallj uabul'lted cross-sec tion da\ta on household expend1-
ture drawn from the tenth round of the Motional Sample Survey, which
covered the ’periocl December 1955 - My 1956, The urban sample consis-
ted of 1326 households and the ruzﬁl‘ sample 1616 households. Details
of the number of households in each total expenditure per oapit'x group
and of ‘the estimated percentages of households (and persons) in these

groups are shown in Table 3.1.
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TABLE 3.1.

Rable 3.1.Distribution of households and perspns by size class of .
monthly total per capita expenditure: All India, 1955-56% .

monthly total number of sample estimated percentage average monthly

per oapita households  of persons in the ~ per capita tofnl
expenditure _. _population )  expenditure (x)
(x) rurdl urbwn ___rurdl urban - rural ur ban
(1) (2) (). WGy ® (D
under Rs.8 218 . 4T - 15.7 4.3 Rs.6.22 Rs. 6433
Rs. 8 ~11 264 128 18.2 12.3 0.2 9.44
w13 o3 A B 94 1L 1200
13-15 10 19 94 TeT 1%89 . 1401
15 - 18 198 1% 1.3 12,9 1645 16,30
.21, 15 17 T8 1.3 1951 19,53
21 ~ 24 126 g8 7.0 72 2Ll 22,61
24 - 28 93 . 131 5.1 - 8.2 25.39 26.14 .
28 - 34 .89 120° 4,6 8.2 30,15 31;19
34 -43 T3 127 4 1.6 37456 37.94
43-55 38 105 2.1 5.5 4421  48:48
55 and Y 161 2.3 6.4  T6484 87.%
— above ) v ' , . B L.

[~ S—

' Based on the Tenth Round of the Natiomnl Sample Survey, December
1955 - May 1956G.
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The estimated percentage d18+r1butlons were obk zu.ned by welghting
'the sample data by approprmte 'xnultlpllers'z. Qabulrtions were also
mide of a-;efage per capitd expendi ﬁuré q‘n 69 éroups of consumer
expenditure  items of which 56 were -indepéhdent vsuzb-gjroupsv, covering
the whole range of household expendlture. Such dat@ were compiled
o

separately for rurcl and urban areas of India and are giwen in Tables

3.2 and 3,3,

e

3v These will take 1111;0 account the -mr.nng sampling proport:.ons
©oused’ 1n the Survey. .
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A8 pointed out- at the very ou'(;sét, the procedure of estimation
followed by us is b’tsed on the use of conc’entmt'ion cdrves,,wlﬁch are
an import mat tool of demand an’l],,'sm 1n+roduced by Mahalanobis [24]
nearld a dec«’lde age in comection w1th researches on consumptlon
behdviour in Indin,. The 8pec1flc concentmtlon curve shows the inequa
lity of item demanct between the different v-classes. 'l’his is a genera-
lization of the well-known Gini-Lorenz curwve sho(ving the inegua‘jity. of
income (here, its proxy, total consumer e:cpenditure). A fom'tl defini-

tion of these concepﬁs has a]_reddy been introduced in Chapter 1
. . ) ; . .

The Lorenz ratio Lo gives an‘overall measure of the inequality
of the x-distribution. Similarly, the specific concentration curve gives
rise o the specific éoncentmtion ratio Ls, which provides an overall
hedsure of inequality "of item ‘consumption between the different x-classes.
Both types of curves and concentration coefficients ‘c&n be constructed |
from the twel‘fe—evnendlture-cl'lss d"l. by +1ven above in Tables 3.1 to 3.3
by purely arithmetical processes without making any assumpt,ions regal:'ding |

the distribution of X, i.e. the frequency density function g(x), or

the Bngel curve & (,,« .(T)‘ (x).

Roy, C}mkrm.rar ti and Laha. [51] emmmed the properties of +hese
- Curves iy the gener'xl cise, without maklng Gny reStnctr.re assumptlons

’ “boﬂt &g(x) and '( p(,) They derived & general formula for oalcu].ntlng
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the variable .elagticity' e (x) when bo*;h?the‘_SPecific concentragion
curve, Q@ = Q(p), ond the Lorenz\curx're, q = q(p), are availaple®

2
R |
d.‘,' L .
RE o R )

From the relative positions of the SpelelG concentratmn euryve
and the Lorenz curve dr'lwn in a um+ Square, one m'x,,r e‘tsi],f See whuthe/r
the commodity in- questlon 1s a necessity or & luxury s AB commodity
inferior if its specific concentration curve lies‘ above the ega’llgarlfm
line. While these concAlusions'féllow at 6nce from (3.3), it is not a
convenient formula for obtainixig ‘the es.timatgs of Ehgel‘elastic'ities.
However, if it is assumed ﬁmt within eack total expenditure class

| the elasticity 1s niore or less constant/, w"e might obtﬁin an appro:dmté ‘
eXpression for the elasticity for the elasticity for a gi*éen expendi~

ture class of households, but this will be no better tian the customary

are elasticity which is completely distribution~free., For the ith

)
expenditure class, the dctull expression is:
= [J.Og ( ) - log(d ) ] /
° (o, RN dp ‘py+l P Dy

o : . 7 ;"(‘ o
4. By definition, (z) = il--.(i'-)-— / il-];-— = Bl —d.-g-
qj '(p .




[111 .

Being rather sensitive, the above formula also is not helpful as a
general device for computihg the variable elasticity, particularly for®

the bottom and tOp‘ classes,

In the same paper: [31], the nﬁthomvéonsidered a sPeciil c»:ise
assummg a P'LI‘G‘!:O dlstrlbu+1on for X ws,*h a Wolfe point X, 0, and
Q constant elas,ticrb E‘ngel curve. . The former aeswnption, however, ‘
does not seenm partlcul'lrlf realistlc, at least for consumer expendl ure'lgv
distributions in India, Some recent empirionl studies [3, 35] hcwe
- 8hown that it might be more redlist_ic t§ coﬁside.r situdtions where
g(x) is log'xrlthmm'tl%-.normal and th.e Engel curve has a coriBtant
elasticity € o« These have been indegd our bisic hypotheses in the
foregoing Cllm.pte;rs', ‘a’nd we 8hall r‘etain those assumptions for the pur-

Pose of our subsequent caleulations.
The equation of the specific concentration curve, in the notation

of Chapter 1, is given by

t /= 1t - )\ € : (3.5)

t =%t -A (3-6)7

Here,‘ tQ" t, tp represent the standard norm'll deviates correaapondlng'
: Q. :

’to the proportlons Q, q, Py A stands for the Stand'lrd devi“tlw Of
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log x, and € for'the_ constant elasticity.

~

The Spec:.flc cmcentratlon curve has m‘lny propertle&, and some
of them have already been lls+ed enrher. When Such curves have been °
\ : .
constructed from empirical. data, we m’lj use the formul’t (1.18) of.

Chapter 1 to compute the Engel 91&St101tj-

e='§9-i 6

This method has been actually-used 1n the follow:'ng Section. HEarlier
1n Ch'lpter 2, we u.lSO suggested another method depending on the e*ipres- ‘
8ions for the Lorenz &nd the Speciflc concentration ratios, - Though not

consistent, the alternative estimator of the elasticity, ’ .

t -
0.5(1 + L) .

£ = 3 : Z (3.8)
0.5(1 + LO) .

has certain practical adﬁﬁntﬂges over (3.7), as will be seen in the
fOll.o.wing Sectione. A 8till another set of estimtes is providedi)y
lmplicitly asSum:i.ngg’r that the distribution of x is log-logistic (see
Cl.“"Iﬂier 2y pe 77 ) in which cage the elnsticity is obtained by dividing

the specific concentration by the Lorenz rates, that is

L :

8 : g :
£ m == - 7 (3.9)

'Lo - o T
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" Formulaxe (3.7) (3 8) and. (3. 9) are referred to in SubSequent sections

as Me+hod I, Methoc‘ II and Method III resPectl JelJ.

3.4+ The main results: As a first step, it was considered desireble

to eximine the relotive adequicies of lognormal and 1og-1ogistic hypo-

y B

theses for the observed dls+r1butmns of expendlture in ruml and urban”
India. Certaln tests were therefore applied +o our basm data of

T@able 3.1, and the results of our investigntions are given in Table 3.4.

Table 3.4

BSex  logx ' \ Rural

v jp/(l-p) 1og[p/(1-p3] a b
8 90309 .147 1862 = ST -1.0069  ..C56 -1.5893
11 104139 .339 5120 - .28997 - 4152 .616 - 9904
13 1.11394 ' ;460 .8418 - .66966 - <1004 - 244 - ;6935,
B L1769 554 L2422 09419 1358 318 - 4733
18 120527 667 2.00%0 30168 4316 24 - L2017
21 1.3222 .745 2,915 46561 6588 511 0276
2 L3e21 .15 44054 64399 895 1599 2508
28 144716 (866 6.4627 81081 11077 672 4454
34 153148 912 10.363%  1.01551 135 W52 6808
43 163347 .956 21,7273 1.33700 - 1.7060 .846 1;0194
55 l~74636- “';977 42.4783 162626 L9954 .699 1.2759
0

© 1,000 - @ 1000 ®
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Pable 344 (contd.)

Rs.x log x " Urben -

p »/(1=2)  logp/(1p)] b T b

8 .0%09 .043 0449 - -L34TT5  -L7163 .01l  -2.2904
L L0439 L6619 | - .JOLI5 - L9701 .05 ~1.5805
13 1.i1394 1260 V3L .~'-4542C - .6433"1 .102 -1.2702}
15 117609 337 5083 - 2938 - .207 1M -1.0625 -
L 54

18 1.22527 .466 8726 - .05918 - .0853  .228

21 l.peez .69 L@ .12064 AT38 306 - 45072

24 - 1.38021 . :641 1.7855 i;_;25176 +3611 J571 - ;3292‘

28 1.44716  WT23 2.6101 .41566 | 5918  .456 - .1105 ° :'
34 LS3ue w05 4l 61576 5% 55T .34

4

43 1.63347  .8681 7.4033  ,86943 1,1800 671 ;44i7,
55 1.74036 .93 14.6250  1.16510  1.5220  LI77 7621

® @ 1,000 o ®  L000 e

Cumulative prcportions Qf estimated persons in the population as
well as of totalrexpendituré, denoted by p, ond gq; respectively,
.were clculated from Table 3.1 separately 'forlruxal and urban argas.
Their standard normal deviates, tp.and t K ag well aso the ratioé
Py / (1=~ pi) were next {calculnted.l Logari'thms' were taken for the latter -
ratios 8 well as for the xi's‘which denote the end values of the given
exﬁéﬁd;ture.ciQSSnintervals (1 = 1, 2yecey 12). All these oalcﬁlafions

9re shown in Table 3.4,

1



-

Y

- Figure 3.1 : Log-proBit and log-logit diagram for the
distribution of Table 3.1

A log-normal
- - ' log-~logistic
15 e . / log-normal
. o /, »+  log-logistic
SR urhan
1K= 0.5 |- //f T e——— rural
Qa‘ [} ) /’ J",')
N O i ARV i >
X \ /1.5 2,0
—~ ;o
s log x
}'8 "0,05 - »'/
»™ : /-
o —1.0 -
5
4 .
1.0 :’:g
0.5 | ,;7///

o > %
1.5
_______ raral
- urban

4

Figure 3.2 : Showing t_ against t_for the disiributions of
L - . Tabl8 3,1 \
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Appropriaf;e graphs were ﬂien coﬁétmc‘ced from ’l'ablé 3-;4'. A8 2l-
ready pointed out, the graphical tééfffor/the 1pgnorma1-hypothe§ié is .
providéd by th’e.. linewrity crité.rion’ (3."6:.) ,f“althoﬁgh the wstomry log=
probit test is also fréquently used in practice [3, 32]. - Both these
tests wefe made) altimugh the fb‘zfmer test is perhdps more approp'ria‘te.
in the present case [19] as pdinted out in Cilapter‘Z. Similariy,
in the log-logistic case, & tes+ is pronded b; the ..inear:.tf of the
groph showing log[p/(1-p )]ag'lmst log x. The log-probit and log-loglt
tea‘_ts are shown in Figure }.1, Whereas th/e graphs showing ‘tq against
tp E’v'I‘e-giv'en in Pigure 3Q2. The conclusion from these g-raphs is that
both the hypotheses are plausible, but the graphs in Figure 3.2 str‘or;gi#

suggest in favour of lognormal hypothesis, for both rural and urban

distritutions.
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The lognormal hij""hGSlS h’lvmg belng verlfled for our

total expendlture dlstrlbutlons, 1+ remms now %o gee whether

‘the remdining assumptlon, v:.z., the conSt:mt el'lstlclt form for the

' 'Ehgel eurve. is also true, at least appmx}m@tely. ¥or. this 'purpbse, we
~constmcted a number of graphs using the bﬁisic ’data of Tables 5.2 and
3034 The apérOPriate» test criterion’'is provided by equation (3.5),
which holds if the dis.tribution of total expenditure (x) is lognormal .
and the Engel curve has the cOxmstdﬁt elasticity form‘ (_‘_) (x) = AE .
We hase found from the gral;lis that f;_)r:a number of commodities and
‘sérvices iisted in Taﬁles 3,2 and 3..27 the ‘constant elasticity hypo- e
thesis is approﬁmmel- ~ﬂ11d. “SBuch gmphs,however, aré not given
here since they can be easily constructed ‘fiom our basic data, if

necessary. We now present the results of our cdlculations separately

for rural and urbown areas of India in Table 3.5.
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As o first step, proportionate shares in total consumption of spe-
\ )
cific goods and services accruing to lower 50 per aeent of the p0pu1€_t-
tion were computed, that is, the values of Q corresponding to p = 0.5
Smoothed concentration curves were not draim,}xowever, for the purpose.
of interpolation. InStéad, t&o syceessive cumulative proportions p¥*

and p** of population were selected such that p* < 0.5 < p**, and

the required values of g, 5 were cileculated by linear interpolntiom:

- & \
Qus = ¥+ T=L (0.5 - p¥) (3.10)

These proportions. are given in columns (2) and (7). The next important
intermediate stage was the calculation of the specific concentration
ratios, This was done for all commodity sub-groups by employing the

.

well=known formula

12
L =1- :‘El (p; - Pi_l).(Q‘i +Q_p) ,(3..11)

The specific concentrgtion coefficients are shown in colﬁmns (3) ad (8).
Yo' new principles were involved in the calculatiqn of q or L for
the Lorenz curve, except that Q's in (3.10) and (3.11) were replaced

by the corresponding q'Se. The main results, viz., estimates of expendi-
ture elnsticities are given in colums (4, 5, 6) for rural the Sector
and (9, 10, 11) for the urban sector as obtained by‘-.altermti;.re

procedures described in Section 3.3.

[ ——

+ This formula has already been encountered in Chapters 1 and 2.
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In four chses in rural and six cases in rural and six cases in
urban sectors the einsticities were not obtained by method I since
the QO;S'S could not be calculatedy for these items there were no |
entries (:,71) in the lower expenditure groups (vide Tables 3.2 and 3.3)
The presence of zero entries did not présent any difficulty for appli-
cation of methods II and III, based on speoific concentration ratios
which could Ve readily computed for 2ll sub-groups of commodities.

The estimites Qf \Engerl elagticity are found to voary, though
| Siightly, from method to method, the\ first gi*fing generally higher
values than other 4wo methods. But the ordering of commodities on
the elasticity scnle seems to be approdimttely same in all methods.
4Since.e method IT is known to yield asymptotically biaged results (see
Chapter 2, p. 59 ) . and the log-logistic hypothesis is Somewhat
unrealistic as compired with the lognormial assumption (vide grophs in
Figures 3,1 and 3.2), we feel inclined to prefer the first set of

N ‘
estimates, which are consistent (see Chapter-2, p. 5C ) under the
Assumptions we have made in their derivation, to other two sets.

We may broadly distimguish three groups of commodities amd
BEI‘vices, viz., necessary, semi-lgmfy and luxury groups, according as
their e@enditure elasticity is less than or equal to unity, greater_

thon 1 and less thon or equal to 2, and larger than 2, This was
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. actudlly done using the estimates of elasticity obtained bykmethod I
for all sub-groups of commodities listed in Tables 3.2 and 3.3.
; : , \
Following this classification, iukherjee and’bhaﬁterjee [26] computed
consumer price indices from the Jﬁ+1on11 Sample Survey data for the
year 1957-58 with 1952-53 ag base, and their results are given in
Table 3.6. It should be pointed out here that they dctudlly used the

second set of estimates and therefore their classification is somewhat

different.

Table 3.63 Inﬂet number of consumer prices
All Tndia (Rurel and Urban), 1957-58

Bage 1952-53=100

categories of - weights  index numbers sed on udget pattern of NS
consumption 4th  13th ' 4th round 13th round
round round 8.8.1 8.8.2 comb. S8.8.1 8.8.2 comb.
) (1) ) (3. (@ 6y @\ (1) (8) (9)
: rural :

bre essentinls  58.57 60.65 99.80 94,90 95.38 98.88 90.36  94.61

CRENE) | B .

other essentials 27.20 31,00 105.67 105.81 105.42 105.98 105.57 105.63
(L<eg2) |

non-essentials 14.23  8.35 127,39 114.49 119.66 126.77 114.52 120,06

(85 2) : .
total | 100,00 100.00 105.32 100,66 101.57 102.91 9%6.36  99.59
. urban v
bare essentials 38440 44:32 98.56 95.94 96.72 93-71 87.17  9.56
(0 <& ¢ 1)
?zher essentlwls 57.90 53.77 116,62 118.77 117.68 109.97 111.93 111.01
<& ¢2) ‘ _
_?°n~es§en+1a1s 3,70 1.91 108.71 115.42 111.92 95.10 116,01 106,71
ey 2 .
total a 100,00 100,00 109.39 109,68 109.42 101,84 99.81 101.93

* WSS 4th roumd represents 1952-53 ond 13th round 1957-58, in 2 rough sense
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Prais and Houthakker, in their now classic work, The Malysis of

Family Budgets [30],. have suggested the semi-log form for the necessary
group of commodities and the double-log form of Engel curve for semi-
luxury and luxury groups of commodities. Following their suggestion,
we shall present some results in Table 3.7 assuming the semi~log form
for all those items with elasticity less than or equal to unity., No
regressions were used in oﬁr caleulations but the mean, and medion
elasticities were obtained by using our own methods of Chapter 2.

For the semi~-log curve, which gives variable elasticity depending on

total expenditure, the median elasticity € (C) is given by

005 - Q0-5 (3 12)
€0 = 5% )
%.5
and the mean elasticity € () by
e (C)
e (u) = , (3.13)

2
1+0.5 €(C) ¢
‘ %.5

Both these el#sticiﬁies were computed for some ?O esgential commodities
Separately for rural and urban sectors. These are shown in Table 3.7

dlong with‘the corresponding constant elasticities. It is interesting
to obserwve that the median elnsbitity is greater than the mean eldsti-
°ity but less than the constant elasticity. This fact was empirically

first obserwved by Prais and Houthokker [ 30 ] and later proved by
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Iyengar [19] under certain realistic assumptions (see also Chapter 2),

Table 3.7. Estimates of 'meant!, 'median', and 'constant!
elasticities for selected commodities. All
India, 1955-56. :

Item of : " 'mean! !medion' ‘Teonstant!
expenditure elasticity elasticity elasticity

rural  urbin rural urban . rural urban

)y . () .__(3) (4) [6)) 6

1* Rice (1) 554 215 615 226 631 L2217
2. Wheat (2) - 612 - 707 - JI37
3. Other cereals (3) 251 142 263 147 .265 .147
4. Total cereals (4) 529 .29 584 317 595  .319
5. Cereals substitutes (6) .290 -.868 .305 ~.728 .308 ~.758
4. Pulses (7) 683 563 778 643 .810 666

7. Other oil and oilseeds . :

products (9) . - 651 .604 37 698 L7164 124

8. Total oil and oil ‘ o S o
. seeds products (10) L791 - .663 .922 e 975 .814
9. TVegetables (11) A6 - LT4T 450 .895 911,958
10+ Meet, fish, eggs (13) 752 173 «869 932 911 1,000
1. Gur and Kandsari (15) - 621 - +720 - +756
2. Other sugar and gur (16) - «335 - - . 362 - 365
13, salt (18) - . L298° W312 315 335 $316 4338
14. spices (19) -.014 467 =014 521 =013 531
15. pon, Supari, etc.(24) . .677 .71l - 170 .844 .801  .894
160 TOchco (25) .721 0693 0828 0819 0868 0863
17, Drug, etc., (26) 595 705 666 .898 685  .958
18. Kerosene o0il (28) 627 .59 706,683 o727 o707

19 Other fuel and 1light(29) .609  .561 683 .64C 704 .661
20. 7Total fuel and light(30) 611  .608 .686  .703 708 773

21, Cotton (handloom) (31) - <744 - 891 - 9D
22. Other toilets ond :

cosmeties (47) 467 - .510 - .520 -
23. Total toilets (48) 3 - +843 - »862 -
————

-

*
Numbers in brackets correspond to serial numbers of items in Table 3.2 -
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’l‘hé conventisndl weighted least squares was also used in order to
obtain the expenditure elasticities from the double-log linear relation-
Ship between specific consumption and total expenditure. The amount of
details which were later a-.fsii‘lable permitted t\he sub-samplewise estimdtion
of elasticity for a number of items. The method owing to serious limita-
tions alfeady mentioned, could not proyide eatimates of elasticity for all
the items., For 'comparnti*-.'e purposes, however, we present in Table 3.8
whatever results were obtained by using the regression methodé{ 38 ]-

the regression estimates, of course, differ from our estimates td some

extent but the observed differences are usunlly small.[see table 3.8].

3.5. Concluding remarkss While there are some practical advantiges
in ﬁsing the method of concentration curves for estima%ion of Iagel
elasticities, there are Iimportﬁn\t theoretical limitqtions. The double-
log Engel curve is not additive, and the sum of finite mumber of log-
normal 'mriatieB‘ is not lognormal,unlike the case of normal distribution.
Recently, however, some additive logarithmic forms of Engel curve have
been suggested [15, 16]. It may be possible to use those forms and yet
devise regression-free methods for their estimation. The elasticities
Obtained here are ﬁc»t income elasticities of demand. Our estimates of

e551’*’§n¢th‘.1:ure\e elasticities should be multiplied by suitable estimrtes of



Table 3.@.’Lea$tTSqﬁqres eétimates of
Expenditure elastiocity, All India, 1955-56

. urban India rural India
name of item S.8.1 8.8.2 combined S.8.1 S.8.2 combined
(1) . (@) () (1) (5) (6 (1)
1. Tice ‘ ’ 0.28 0.65
2, wheat 0.81 ' 1.55
3, total cereals 0.33  0.32 0.32 - 0.63
4., pulses ‘ 0.68 0.64 .-0.64 - 0.73 0.89 . 0.81
5. vegetables 0.89 1.04 0.96 ' 0N 1,00 091
6. spices ~ 0s55 0.58 0.56 066  0.57 0.60
T+ vanaspati 1.47 2437
8. oil, oilseeds & products 0.88 0.84  0.84 0.97 0.83 0e91
9. salt 0.30  0.3% = 0.31 : 0+29
10. gur 057 0.86 0.80 117
11. sugar 0.74 1.26 1:23 s 2.15 .
12. sugar sub-total 1,04 - 1.11 1.06 139 131 1.38
13, milk & milk products ~1.58 1.40 1.49 1.66 2.10 1.86
14+ meat, fish, eggs 1,05 1.19 1.1 0.87 0.89  0.88
15« fruits and nuts 1.59 1.56 1.56 1,03 1.1 1.07
164 tea (leaf) 1.4  1.12 1.1 1.29
17. coffee (powder) 1.83  1.43  1.69
18. beyerago, & refreshments 1f?2 1.25  1.27 1f3o 1.28  1.25
19. pan, supari etec. : 1.00 0.78
20. tobacco R 0.90  0.83 0:90 0.92 0.73 0.84
. 21. kerosene oil 0.67 0.72 0.68 0.72 0.68 0.70
22. electricity 2.20 2.39 2422 ’
23. fuel & light sub-total 0.73 0.72 Q.72 0.7T1 0.58 0.66
24, cotton (handloom) 4 1.04 122 072 1.02
25 cotton (mill-made) 1.82  1.39 1.7 1.88  1.65 177
26. cotton (khaddar) o 1.82 1.38
27, dothing cotton sub-totall,91 1.32  1.56 1,76 1448  1.61
28+ footwear 2.02 } 1.86 -
29. washing soap 1.08  1.15 111 1.48 1.28 1.45
30+ toilet soap 1.35 1.22
31. tOiletS 1053 1.26 1.29 0694 0.96 0.94
32+ school fee 1.63 1.23
33+ education 1.85 . 2.03
34 railway / 2.08 1.82  2.06 2.51  1.69  1.79
35. bus 2,02 1.57 1.18  1.30
36- conveyance sub-total 2.05 2.21 2.05 1.98 1.32 1.82
3T« medicine . 1.71 2.28
38+ cinema 151 2.07 179 1.61  1.48  1.53
59+ amusement and sports 1.76 1.70
40. drugs and intoxicants 1.36 - 075
41¢ ceremonials 1.49 2453

42, residential house rent 1.73 1.76 ) 1.74

430 services 1068 2003
4. domestic utensils 0.63 1.63 1.01 1.95 1.00 1.8
45¢ farnt ture 1,74 0.88 1436

46, total durables 2,10 2.84  2.66 2433
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incremental margindl propensity of total consumption separately for
rural and urbon areas in order to obtain the income elasticities.

"

From the NCAER study on savings, and albo our own f21] it appears that
the nli-Indla overall marginal propensity to consume in Ind15 is |
about 80 percent. There may be significant rurai-urban.differences

~ but we do not hnﬁe sufficiently reiiable estimates of consumption
propensities by rural-urbdn breakdowns in India. We hdve already
pointed out that there are 1mpor tant advantageé if dota are classified
Qccording to fixed fractile groups instead of in fixed total expendi-~
yure ¢lasses. Ebr the fractile data, the estimation procedure is
Simpler since the problem of heteroséedastic1+" of waritnes does not
arise, The latter type of data is particularly useful ip the context
of our methods since we do not have to use the crude interpolation
formala (S.iO).tQ bbtnin the QO.S‘S y from the fractile data tﬁese
could be readily obtained. Although theoretically possible, we

have not attempted to calculate standard errors for our estimates.
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Chapter 4

.

QUALITYY ELESTICITIES FOR SELECTED COLLODITIES

4.1, This chapter-is concerned with an examination of the extent of
quaiity preferences in rural aﬁd urban areas of India. The concept of
'quality eL“tsticity' is uéed, and such elasticities are’ computed for

| selected commodities by moking use of concentration curvés. In some

.cases, however, weighted regression is used. These studies are based on

consumption data proﬁded by the Natiomal Sample Survey of India,

In surveys of hcms;ehold expenditures the items recdrc}ed in the
8chedules are not uniform homOgeneoué commodities btut represent a_ggfe-
gates of more or léss closely related substitutes. An item of expen-
diture in & household expenditure schedule is to be regarded as a
composite jtem made up of & number of constituent items. These cons}
tituent items m-;Ly in some cases be the different varieties of the same
-comnodity, edch of different quality and bought at different prices.
The variation in prices paid for o commodity arisés primrily from
qudlity differences, but regional, sedsoml ond price discrimimitory

factors my also éontribute to the variation, To explain this vari&tion,'

o —

* This chgpter is tased on a slightly expanded version of & paper which
Wis pregented at the 48th Session of the Indian Science Congress 2
Roorkee, Jamuary 1961, and which subsequently appeared in Sankhya, 25
(1 am 2), 193 [7].
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’ )
we use the concept of quality elasticity [11] which is andlogous to,

and complements the expenditure elasticity.

The notion of the quality of & commodity is essentially multi-
dimensional and its ciclsmp\lete specification is often very laborious.
However, in so far as the differences in the quality of commodities
are voluntarily chosen by the ‘consumer in the .ma.rket supposed to be in
equilitbrium, the miltidimensional elements are brought under the

. . . [ 4 '
medsuring rod of money. If the 'mriatiom_ in pri;‘;es by regi.oml,
seasonal or price discrimimdtory factors are not of much"impoljtnme?
the average price paid for th-e commodi ty may be tqléen as a‘n indicator
of the quality of the commodity. The average prices are, of course,
calculated by dividing expenditﬁre on the ;:qmmodity by the qu:lntity
brought and, to this extent, datd regarding quantity and value of

consumption are necessary in the antlysis of qudlity sensitiveness.

The quality, which is reflected in fhe average price paid for the
commodity, and the quantity of the commodity are Sgpposed to depend on
the standard of living of the household § that is, on the per capita
tétﬂl expendituré of the household.: The quality sensitiveness is
me\‘sured by the quality elasticity which represents, in relative termé,
the increase in t};e average price paid by the consumer as & result of

% unit rise in his total expenditure.
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An attempt has ‘been made in this study to estimite the quality

e_la'sticitieg for some important groups of consumer items by using the
available cross—seqtion mnteriais. .'fhe method of estim’ltion followed
in this' paper is somewhat differeﬁt from the usudl régression analysié
and is- there‘fore‘bri.efly described in Secton 4.2, Also certain broad
tests of consistency of the new appi'mch have beeﬁ discussed., The

min results are presented in Sec‘tion 4.3, while a few concluding

remirks are mdde in the last section.

4.2. The method of concentration curves. As pointed out in the

——

foregoing chapters., the graphical or the method of least squares becomes
éomplicated in viéw of the fact that the available cro_ss-aec‘bidn data

are generally grouped in size classes of per oapim totel exbemiture

of households, What one might possibly get from publ?.shed sources of
consumption materials, as are reqﬁired for the present types of problems,
Are some weighted arithmetic averages of consumption (both quantity

and value, although the latter is more readily available) of different
€roups of consumer items andA the average total expenditure per capita

in each of the sigze classes, Percentage d’istribgtion of population in
these classes is also provicied apart from other demographic ’o:l other o,

Claséificatory characteristics. The selection of sample households in

these Surveys is often complicated, involving as it does two or more stages §

Ot ed e stage the sampling units are selected with varying probabilities.
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This is in fact the case with the Iﬁtimal Sample Survey. The Hati'omll
Sample Survey of India has been collecting valuable data relating to
‘household expenditure since 1951. These moterials are published in

the form of grouped data, the é;‘éups ‘being formed according to monthly .
per capita e:xpenditure of the lldusehold. Twelve groups have beeh
ciistinguished - Bs.0-8, 8-11, 11-13, 13-15, 15-18, 18-21, 21-24, 24-28,
28~34, 34-43, 43-55 and 55 and abO‘(és and for each group, 8ay,

i(i=1,2,..., 12) the following details are given:

\71, average value of consumption of the sm'eifip commod ity

(Bs.) 5

51', average quantity of consumption of the épecific
commod ity (/e.g. seers) j

'E'i, average total expenditure on all commodities (Rs.) s

w., proportion of population§ and lastly

P., average price paid for the commodity, which is
i ‘ -
vy
. simply the ratio —=.
L

The model assumed here for the quality relationship is of the form
: -
(PP (B) = £ (PIE) = Const B ~ (4.1)
Where P is the average price paid for the commodity in question by the

households spending o total expenditure Ej e is the quality elasticity

of the specific 'iteni. ’ In order to estimate 8P in (4.1), the corgventiom].
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method of regression hts been applied to Hational Sample Survey data Wy

some workers [2, 35 but, it appears that this method is not quite

appropriate.

The altermitive method‘adoptéd here is fully b‘d‘.iscixsaed elsewhgre*
by Iyengar - [5, 6] in the context of éomputing the BEngel elasticities
from grouped data of thé type mehtioned earlier. ';’hia method is based
on ‘the use &f concentrat'.ioﬁ curves. These curves show proportions of
consumption (value or quantity) (vertical axis) against various propor-
 tions of -pOpulation (horizontal axis) spending up to & given level of
.total expenditure per cipitd, Two types of cdngentrmtion curves miy be
. distinguished 3 onev describiﬁg the proportions of aggregate total expen~
diture anci the other describing the prOpo‘rtions of aggregate consumption
of specific _éo:nmodities iﬁ terms of proportions of population. These
two types are respectively called the Lorenz curse and the specific

concentration curve [5]. These two types of curves miy be easily cons~-

trﬁcted from the available National Sample Sqfrey' data, The method of
coiicenfration cur;es; which mkes use of these two curves is based,
however, on the assumptions of constant elasticity as in (4+1) ond log-
normality of the ‘distribution of total expenditure. The validity Of' the

latter agsumptions his been extmined in & number of places [1, 5, 12].

* Alsoc, see Chapter 2, pp.
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For purposes of computing the quality elasticity for specific
comnodities the following additional assumptions are mide about the
Engel curves i

4

qu(E) = E(VIE) = Const. E v (4.2)

?+7Q(E) = B _(Q | E) = Const. 389 (4.3)
Equations (3.2) and (4.3) which répreseﬁt respectively the Engel curves
for the value and quantity of c&tmsumption of the specific c.ommodit;:,
imply again constant e}asticitiés. ifhe pax"ameters. SV | -'.lnc"l. 81; . are
the value elasticity and the quantity ‘emsticit} of the specific
c‘ommod.it;y. It follows at once that the value elasticity is the 'Sum of
the quantity and price elasticities. This ‘is quite generally true even

in the absence of constant elasticity assumptions. That is,

8P = EV - SQ (4.4)

Thus, in order to get the quality el@ticity the»following curves
Are needed : (a) tﬁe Lérenz curve for the distribution of E, (b) the spe-
cific concentration curve for the dlstrwbutn.on of” r (T“), and ‘(e) the
SPecu‘lc concentra+mn 'cu:we for the distribution of q_Y (1’); these w:Lll

Pronc‘e estlmtes of SV and EQ and Bence an estimate of SP e The
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elasticity (for value or qﬁfmtit;r) is’der;'wed as»the ratio of the standard

normal deviate of thevordinate of the ISPeqii.‘ic concentration curve to that

- of the ordindte of the Lorenz curve corresponding to the median total

expenditure. In order to be sure that this method gives consistent resultéf

one ‘m~ v drdw thé concentration curve for qu(E) and derive independently .
: : i

an estimate of €, which may be cdmelred with the difference g

P v" Qo

This, in fact, has been done in Section 4.3.
Quite frequently, econometricions are interested in building up
" .

.demand relationships of the form,
E(QIE, P) "= Const, ’E‘a QE SQP | (4.5)
which relates the quwntity of consumption of the specific comodity to
its own price and the standard »of/ living of the household 8&s medsured by 7
the total emediture [13]. The parometers € & and € P are the
prtiol demind elasticities with respect to total expenditure dnd the
Qverage price po.id for the commodity. The method of wei'ghted régrgssion
has been used, to estimite these evlasticities in spite of known limita-
inns of* tiiat approich. The partial elasticities are related to the
quintity and quality in a simple manner. Now, taliing expectations on

(445) with respect to P one gets

. € +€P8 ’
5p (a1 8 2) = g (@1 E)=Consta E & P (4.6)
B
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Since (4+6) is to be same as mQ(E) i% follows :

(4.7)

€ =€ £E_€
QT TET P T

\ “he partial elasticities computed by using the least squares
approach are extmined in the light of the identity (4.7) in the following

Sectidn,

4.3. Some Empirical Results. In estimating the different elasticities

mentioned in Section 4.2, use zhas been made of & set of data relating
to household expenditure collected from about 3,000 sample households
in rural and urban areas of India in the 10th round of the Notional |
Sample Survey (December 1955 - Moy 1956)*. Among other detdils these

datd provide for each expenditure class i (i = 1,2,..., 12), Wi’ Ei’

'Vi and Q. . The avemiges are in monthly per capita terms. In the
present study the following composite items have been considered by way
of illustration:
| i) cereals including rice, wheat, Jowar, bajra, miize, barley
small millets, ragi, Bengtl gram, and their products ;

ii) food grains including cereals and substitutes for cerenls

like tapioca, etcy

——

* For definition, scope and design of the survey the reader may consult
the Mtional Sample Survey Report No.4TonConsumer Expenditure issued
by the Cabinet Secretariat, Government of India, 1961 [4].
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1i1) sugar including cone sugor, gur (came and others),
sugdr candy and others j

iv) 821t including sed salt, rock and other salts

v) milk including cow milk, Wuffalo milk, gont milk and
other forms of liquid milk.
Most of these data have beén token from published sources [8,9]
except the quantity figures, the latter being extracted from the tabula-
tion prints available at the Indian Statisticql Institute. Using the

dbove data, cumulative proportions are first computed as under s

i
W, = 2w
1 ji'l J
i -
Z 'WJ"Ej
B i =1
Wi . 12 - .
> W, E
25
. i -
r 2 waV.
gm0
i 12 _
2 vV,
ji,l wJ 3
i -
Z Wj Qj
= L
i 12 -
2w . Q.
i -
X w 5 PJ'
WP - j;l
i 12 -
s w.P
3=1 J 3

(i =V 1’2,'0-‘, 12)
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The points [ W Wf 1 give ’ch_é Lorenz curve of total expenditure

. - v Q7 e P ively
vhile other sets of points[W,, W ],{W., W] and [W , W ] give respectively

the specific concentrlation curves for value, quantity and price of the
commodity. What is needeci for purposles of estimdtion of the elasticiw
ties is not ‘the entire curve in eoch oase but a single point on the curve
which corresponds to the medion value of B, tho.*;, is, the o;‘dinate ofv
‘the curve that corresponds to W= 0.5 (middle of the horizontal axis).
These ordinates muy be aplﬂ"b}.:imte];f obtained by simple interpolation
between consecutive ﬁlnes of W which include W = 0.5, If such
ordinates are denoted by WE*, Wv*, WQ% a‘nd WP*', and their standard

norml deviates by t(W ), t(\vv*), t(WQ*), and-t(WP*) respectively,

then the value, quantity and price elasticities are given by

;tng*l. '___ic_(_VL?).. @) 4.9
LANYE LRI S S e

The following table gives the importont stages of computation
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The last two rows of Table 4.1 are roughly of the same mignitude.
It would appear therefore that the method of cbncentration curves is
redsondbly consistent in the sense of equation (4.4). From these figures
one mdy draw some broad conclusions. In the first piace the quantity and
vlue elasticities in rural areas are, for almost all items ¥xcept salt,
higher tlan the corresponding figures in urban areas. For example, sugar
appears somewhat to be & luxury for the rural population and this is
perhaps not true to the same extent in urbon areas. The commodities
Sugar and milk are in the nature of lusurdies with their elasticities
exceeding unity and the rest belong to the necessary group.

The last two rows, which are approximitely of the same order,
exhibit positive signs for quality elasticities for all the commoditits
irrespective of the regional differences. This-WOuld suggest that the
consumers generally tend to pay higher prices for ostensiblg{ similar.
items, that is, to move for better qualities within the commodity gfoup
48 their standard of living imPrd’IeS. The degree of quality conscious-
ness seems to be generally higher in urban areas. loreover, the relative

 luxuries such as sugar or milk are assqciated with higher values of
qualit;} elasticity. The present analysis seems to confirm the general

notien that in rural arens of India the consumption hahita are relatively

Bore rigid than in urban perts.
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The partial elasticities 8@ and € P for each of the seiected
items are estimated by the method of weighted least squares by using the
National Sample Survey materials and these are given in Table 4.2,
Bstimates of the quantity and quﬂlitj,f el;lsticities, obtained by the method
of concentration curves y are ﬁlsd given so that it is easy to -';rerify the
relationship (4.7) which commects the’quantity and quality elasticities

with the partial elnsticities.

Tble 4,2
Eé?criptioxl. ] rural urban
of the -~ cerenls fiod- sugar salt cereals food~ sugnir salg milk
Pramesers grains graing
—(0) 1) (@ (3 @) £ (6) () (8 (C9)
EQE ‘ 0.5721 0.5826 1.3309 0.2540 0.2341 0.1893 1.2322 0.2443 1.6548
‘P ~0.7457 -0.8106 ~0.5263 =0,7903 ~0.5242 =0,3325 1.9702 =0.1140 ~1.8807
e 0.0711 0.0793 0.1345 GC.0475 0.2041 0.2003 0.1578 0.0653 0.2119

‘@&t p ep 0+5191 0.5126 1.2601 0.2165 0.1271 0,1227 0.9213 0,239 1,2553

¢ 0.5234 0.,5151 1.1915 0.2460 0.1230 0.1154 0.8201 0.2547 1.2041

S ——

The last two rows are approximately of the same order suggesting
‘chereby that the method of concentration curves is failly consistent. It
Wwould also dppear from the first two rows that the changes in physieal '

demand are mostly explained by changes in the level of living, i.e. per
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cipitd total expenditﬁre, whereas qﬁality considerdtions are of minor
impor%anoe. The negative sign of € P probably J'ndica."ces that house-
holds within a given per capitd expenditure group would prefer to buy
smiller quantities of .goods when they are soxﬁewhat costly. This is in
iine with the interpretatidn of partial price elasticity of demand
computed from time éeries data'. The high values{of partial price elas-
ticities for sugar and milk in »urmn areds suggest that these commodities
have relatively high degree of substitutability, There'is also some

Suggestion that the rural population generally prefers coarser varieties

of food grains at low prices.

444, Concluding Remarks s A few remnrks mly perhips be made by way

of conclusion. The method of coucentration curves has been found quite
useful for analysis of giouped size distribution data like those of the
Na\tional Sample Survey for which some of the underlying assumptions
have been showmn to be plausible, This technique is consistent* and
probdbly simpler than the weighted least squares method, especially

when concentration curves have dlready been drawn for other reasons or

when one has fractile-type data [10]'

* Consistency and other statisticnl properties of our estimates are
discussed in a recent paper [6]s See also Chapter 2.
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The conclusions drawn from the above studies are rather preliminary

in n2ture but are nonetheless encouraging in so far as they broadly -

substantiate some of the commonly held notions about the Indian consumption

behaviour,
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Chapter 5

ON A PROBLEM OF ESTIMATING INCREASE
I CONSUMER .DE]“:‘L/\.’L‘JD"1

Del. This chopter is concerned with a stud;r of the effect of chonges
iljl concentration of income of individudls on the projection of future
levels of consumption of both necessaries and lluxuries. It is shown
that, for example, if one does not take into account the changes in the
f_'i:noome distribution in the direction of e;galitorianism one is likely
to underestimrte the need for necessary goods a‘nd services. This and
@ few other results are derived under the assumptions of log-normality
of the income distribution and the constancy of the Engel elasticity
for all incomes. These results are #1&0 extended..to the semi~log case
and are numeriecally illustrated from the Indian Hationnl Sample Survey
data, |

Under a planned programme of governmental investment the real
"income of individuals is normdlly expected to risef The rise in real
income wi_ll, :"m bturn, lead +9 inerease in demand for consumer goods
nd services. Unless the productive forces in the country are mobilised
to meet thé ineredse in demand, even partially, prices mdy soar up and
utilimate]y lead to serious inflation =~ & situation which is

undesirable, For this and for other reagons estimites of expected

increage in consumption of different items are quite useful in p]ﬂnnipg.
e

1.4 part of this Chapter was redd at the Preliminary Conference of the
Indian Members of the Econometric Society held at the Imdian Statigtioal
Institute, Calcutta, in Jangary 1960.ohd  subsequently published in

Saunk bty [ 4] . | : [149
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If the pattern of expenditure by individuals at different levels
of income is known and the assumption is mtde that when an individual
moves on to & higher income group, his pattern of expenditure would
tend to be the same, on an average, as that of an individual who
ali'éacly belongs to that higher. income group, it is possible to
‘estimite the expected incrense in demand for any giwven change in the

distribution of income.

In India, however, complete data 6n incomes are not available and
consequentlj we are tempfed to use data on overall‘ consumer expenditure
a8 proxy for income. 'This is to & considerable extent justified since
in India the average per capita 8aving is negligible. There exists a
wealth of data on consumer expenditure since the emergencé of the
Im»tiOnal Sample' Survey NSS) in 195C-51.

i general formulation of this problem was given b;_«-.Roy 'lnd Iaha
[11] who assumed c\onstant élﬂs ticity of the Engel curve and Pareto!s
form for the expenditure distribution in estimtting the relative
increase in demand of ceritain goods using data collected frqm the
. fourth rou;‘xd of the NSS. L’lter,Rby and Dhar [10] tried, in addition
to constant elasticity curves , several of Tornquist's forms for Engel
curves and verified ‘the log-normil hypothesis for the expenditure dis-
tribution; the relevant parameters were estimited from the seventh

round miterials of the National Sample Survey. They derived formulae
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for estimating the increase in demand due to infinitesimdal changes in
the leg-norm2l parameters but dié not derive y actual estimites. A
method of computing Engel elasticities from concentration curves was

derived by Iyengar [5] under the assumption of log-normality of the

distribution of expenditure.

In this chapter we assume log-normdlity of the \e:«:penditure distri-
bution and constant elasticity of the Engel curves, and present a formula
for obtaining numerical estimf.ttes of the expected increase in demdnd ,
for different items of consumer expenditure under a prticular éet of
Specifications about the chané‘;'es desired in the expenditure distribu-
tion resulting from governmental investment plans. A similar expres-
Sion is also derived wder the semi-log hypothesis. The estimites of

relevant parameters are taken for five important items from the

Nationdl Sample Survey, tenth round (December 1955-ihvy 1956).

5.2, Formulation of the general problem: If there exists a set of

known relationships between overall expenditure per person and average
expenditure per person on different items of the family budget then it.
my be easy to caleulate the expected inerense in expenditure on any
porticular item provided one can assume tt, for any postu];}ted distri-
bution of the overall expenditure, such & relationship is invariant and
the expenditure distribution remiins untltered in its form although

widergoing some changes in its essentinl parameters. The andlysis
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given below applies equally well to estimate demind in quantitative
terms .,

Denoting by x the overall expenditure per capita and by y the
expenditure per capita on o particular item let us write the innrgiml
distribution of x by g(x) and the conditional expectation of y
- for & given value of x Wy E(y|x) =-'(_P (x). Now suppose that ‘che‘
plan investment alters the margintl distributioxj of x from g(x) to\
g*(x). Then under the assumption that the function q_ ¥ remains
invariant, the percentoge increase in the dverage expenditure per
capite on the given item is given by

B (P 1 )

I =100 [ —

-1] | (5.1)
‘ E (TP &)

Here
; g) = ..) (X)d . (5.2)
E ('(.p-l ) OIQJ (= é x |

is the average expenditure per capitd on the pﬂrticullé\r item when the
overall expenditure distribution is g(x). Similarly E ( q_j | g*) is
defined.

We shall set down that the dutonomous plon investiment will lenxd
to IOOoc percent incretse in the o*rérall expenditure per capita of the
commmity while at the same time the inequality of the overall expendi-

ture distribution diminishes by 100f percent, the inequality being
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medsured by the Lorenz ratio. Under these specifications it my be
possible t0 calculnte the new parameters in g* in terms of the
parameters of g and the given proportions o and B, and to evaluate

I.

5¢3¢ The prediction formnuld. Suppose first we adopt & constant

elasticity hypothesis regarding the Ingel curve. That is, we assume,

W = ax® (5.3)

where € is the expenditure elasticity of the 8pecific item under con-~
sideration. Let us further suppose 1_:hat the expenditure distribution
can be adequately represented b;,} & log-normil distribution with para-
meters © amd A (say) and it chonges in such & mammer that it
remiins log-normal but with (ifferent parameters ©% and A*., In
other words,

log x - ©

) 4 (—)°
— e . if x>0
xA /2n : (5.4)
&(x) =
0 | if x0

2
: 6+% A\
This distribution has the mean, W = E(x) = e = N, and the Lorenz

concentration ratio, L =2 § (-:?_}“-_-—) ~ 1, [1] where @ is given by

t 2
W) =L = (5:5)
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Under these assumptions the expression (5.1) of the last section

8 imp lifies to

I = 100 [o(¥-0)€ f%.("*z")fz)sz. 1]. (546)

This result ocan be established on observing that for the log-normal.
variable the powers and multiples are also Jlog-normp1, that is,

q_)—(x) = Axa is also log-normel with the mean

E (qj | g) = ae® g+%£22\2 (5_’7)

The expression in 4:‘(5.6) involves two unknown parameters ©* and A%,
However, under the specifications in the 1ast paragraph of Section 542
Wwe have the following two Telations giving ©% and A* in‘terms of the
original parameters and the proposed values of o and B.

2
O A (5.8)

.

2
e0““+ ¥

L

= (1 +a)e

I

]

(1- B)L | (5.9)

The rew parameter A* ocon be readily computed from the relation,

= /2 (5.10)
Since I¥ is known .28 soon 48 “B and L are knowm., Here t is gij.ren

by the equation,
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gt =k, 0 gk <1 | (5.11)
~ where @ is defined in (5.5) above. Using the result of (5.8) we

~ can simplify (5.6)

To8 (&) = 100 [0(8, &)(1 +\°‘),e - i] (5.12)
ileere | | | |
v C(B,v e )= e% e(l -¢ )(}\2_}\*2) ‘ (5.13)

is ultimnte;y a function of P and € since A* involves B when the
initial doncent‘ratio'n is 1:110@.

As a particular cas""eviff‘ we ‘assume that the expenditure distri-
bution hag not 61;&1@3 ap'lrt from a probortioz1ate increase in the per
capita total expenditure, 1e0sy if ‘[3-= 0y it follows from (5.13) that
’ thé Cecoefficients réduce +;o unity irrespective of whether 1;he commod ity
is a luxury item or a necessary ;pem. in this case formula (5.12)

becomes
€ )
I (e)=10[@Q+a) -1], (5.14)
0,0
@ form which does not require that the distribution of totdl expendi-

ture be log-normrl. This form is frequently used in applied work

(8, 11]. It is easy to wverify the following inequnliti_es ¢
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For B)O,
Tae (8D <T 5 (8) ir 0<e <1

‘ 5¢15
Io(e)>IaB_(e).ife'>'l. (. )

Gy
These inequnlities ad well as +hose which -'.l-ppe'l.r subse@ent],; are
easily proved by observing that by def1n1+1on (> ), for B> O
exceeds wity if 0 <& <1 while it folls short of wnit ty if e > 1

\

(see Table 5.2).

On t‘he other hand if one were to assume that the avera g income
'(’cotal expenditﬁre,) is more or less stable through time and that the
income distribution has _slightl;r 6h~mged towards egalitarianism, one
gets a positive increase in demnd for necessa.r goods and a fall in

demand for luxuries. In symbols,

I..(e)>0 if B>0, 0< €¢1
\0’ B , .

. «16
IB.,B(S)W if B30, e »1 (5.16)
It is also interesting to note that
.8 (e )< L (&) if a>0 (5.17)
B

irrespective of t};e nature of the commodity. This result holds even
if the income distribution hns tended t<; be more concentrGted. The
decrease in demond for luxuries varies with, the degree to which they
0dn be considered as luxuries. In other words, if 8 and s! are

two items of luxury, i.e., es, est > L
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then

IO,B ( 58.) ‘< Id,ﬁ (ES ) if > €y O 1. ‘, (5.18)

In the same mnner. we may obta:.n, for all necessary goods 8 and 8!

for which Q_< ss‘, as'

<1 "the‘followiny
IO,B ( “s ) > IOsﬁ ( 8s') i ey <y <5'19)
Ify, however, the ‘ineqmlit:; of the income distribution has incredsed
a8 o result of planning (This is not generally welcomed by plamers.
but neverthe,less ihe possibility of such an occurrence cannot be ruled
out), i.e., B < 0, the atove conclusims will be reversed in most of
the above mequalltles. In thnt case we will have the fOllOWlng
general inequnlities 3 |
Ia,_B(e) <1, (e) <I B(S)forall 0<e <1
Ia,-B(8)>Ioz,O(8 )>I (a ) for.all ¢ > 1.

| , (5.20)

If the chonges in the concentrotion of income distributioh'were.
not taken into account and the assumption be mide that the income of-
persons would increa s by the same proportion and that the inconme
equ'tiéit;,- is cbnstant throughout the range of incomés we obtain Q
- different formula which is used by some practicdl workers and whicﬂ
is approximite to (5.14). We shall distinguish this estimate and
Yrite I where I* is given Yy

I&o(s ):pan : ng



dssuming that o is positive‘it‘ is eusy t0 obtain the following results 2,

Ia,o(e)?I&,o‘(e) i 0<e<l

| (5.22)
. LR i
Ia’o(s))Ia’o(a) 1fa>1v

the equalities, however, holding when € = 1,

Tt will be seen beléw from Figure 5.1 presented in Section 5.4

[

by way of illustration from the National Sample Survey, that although

the estimates I; o deviate from Ioc o in the correct direction, i.e.,
. ’ [ ’ .

towards Icc 8’ where P is positive, these I¥ , values cwmot be taken
. 9 ) - . b

as gubstitutes for I

o,B°



(159

5.4, The Bemi-log Case: Ingel curves ledding to variable inco__zﬁe

elasticities are perhaps more redlistic and are of great interest. Those
are indeed suggested by the asymmetry of the specific concentration curve.
The semi-log cdse falls in this category. Stated in symbols, the semi-log

K
hypothesis takes the formé

qj (x) =2+ Db logx . | (5.23)
where a, b are behavioural parameters to be estimtted ..aiong with the
distributionnl pamméters &,A. The problem of esi;imtion of these; para; ‘A
‘meters is treated wlsewhere [ 6 , see also Ch.27]. |

The mean specific expenditure is given W (& + b6) and; therefore,
from(5.1),the expected cmnée (I) in the average demnd for the specific
commodity is, in percentage terms,

I = 1006, (6% ~0). ) (5.24)
Here eC representé the income e'msﬁi.bity of demand computed at .the ’
'medion! inéozne, C = eg. The 'median’ elasticity miy be easily shown

to ve [6, 7]
' b
€. =
€~ a4+ ve

5This form obviously restriots tle volues of x to the ronge
O < exp (-ﬂ/b) <{x (o, Hence, in the derivation of Lorenz gqurve as well
%8 the specific concentration curve, the integrition will have to be per-
formed over the income range x > exp (~2/b). But since the proportion
of incomes below the 'threshold' level is usudlly small and the concentra-
tion curves for most necessaries seem to rise above the horizontal axis
right from the origin, the effect of ignoring the truncition mry not be

Serious [ 2 1.

(5.25)

D
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Now, in terms of the initinl parameters and the stipuléited rates of
change in their values stated in (5.8)-(5.9), we my rewrite I in the

form
I, e, ) = 100 e [0 (1+ @)= 200° - 20)] -26)

The two speciil cases that are of interest are (1) when B=0 and «>O0,
i.e., when the income inequality remiins unoh;‘mged but the average income
level rises, and (ii) when « = 0 and B > O, i.e., when theve is & reduction
in the inequality but no change in the average income level. In either

case the demand tends to increase,

The semi-log hypothesis covers most of the consuner goods whose
income elasticity is confinéd approximitely to the range (0, 1.8/A)[6]. -
For all necessary goods and services, the demind tends to increase folldwe
ing & reduction in the inequality of income distribution. Whether or not
there is a rise in the avé.r:lge income level, & mere redistribution of per=-
sondl income of households gives rise to 2dditional demand for essential
consumer goods., The same conclusions were redched in the last section
under the double~log hypothesis. We shall therefore consider & numerical
extmple from the Mrtional S’imple Survey data to illustrate the double-log
cime. '

5¢5e Some illustrative exdmples from Nationnl Sample &zrveyd)ataz We

sh.all choose for purposes of illustration the following five important
- items of consumer expenditure which include necessaries 0s well as relative
_ Tuxuries : (a) foodgmins, (v) a1l food, (c) clothing, (d) milk and milk
products and (e) medicine and medicnl services. Their expenditure elasti-

cities and specific concentration ratios are given in the following table.
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Table 5,13 Estimtes of engel elasticities and
Specific concentration ratios.

Al

item Engel elasticity  specific concen-
(s) | (g tration ratio (L)
foodgrains " 0.58 (necessary) 0.21
all food 0.76 1 0.28
clothing 1:55 (luxury) 40;53
milk and milk products | 1,67 0457
medicine and medical sérvices. 1.95 ! 0;64

These concentration ratios and elasticitieswere computed from

the National Sample Survevaata on consumption collected in the tenth

round covering the rural and urbin areds of Indid and roughly corresw-

pond to the periocd beceomber 1955~y 1956 and the method of computi-

tion of the Engel elasticities and of the-concentration ratios is

given in detail elsewhere [5,6]. The figures are to be taken only as

illustrative and not @s the NSS estimites. Our computations involved

the use of & concentration mip consisting of specific concentration

curves and the Lorenz curve which together describe the average con-

Sumption pattern of the commnity. Lorenz curve is the one which

relates the proportion of total expenditure to the proportion of

bersons spending up to & given levél of total expenditure per capita

While'the SPecifib concentration curve is defined as showing the
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proportions of total consumption (value) of the specific commodity
against proportions of person$ Spending up to o given\ level of total
expenditure per cqpita‘. The 'sPecific concéntratidh ratios are defined,
in analogy with the Lorens ratio, as twice the areﬁs bound by the
specific concentration curves aﬁd the egalitaritin line, and these ratiéé
miy be used in characterizing commodities according as whether they ore

necessaries or luxuries., Under the assumptions stated in Section 5.3,the
specific concentration ratio L is given by 2 B ( 73 ) - 1 where £,

is the Engel lelnsticity of the specific commodity s, The Lorenz ratio
L - hns \been defined earlier and equrls 2 ¢ ( —/—22\--) -~ 1l The item
8 18 & necessary if Ls < L, and '1 Inxury if I.,’3 > Lj in the former case,
the specific concentration curve lies entirgl:f apove the Loreng curve,
and below in the latter case [9 1. For instance, ‘the first two items of
Table 5.1 above dre necessaries for which the concentration ratios are
less than 0,36 and the last {:hree items are luxuries since their con- ’

centration ratics exceed O.36.

The #bove ratiog miy be empirically computed .wiithousimdking any
Assumptions regarding the distributions. Thus, if p, be the proportion
.°f Popuiation whose total expenditure per capitd does not exceed X the
latter being the .upper value of the i-th total expenditure per cdpita class,
.Cli and Q1 be the corr%pondjng proportions of total expenditurei §nd

8pecific comnodity consumption respectively by the above stratum of
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- population, (i = 1;2,..., m, 8ay) then the specific concentration ratio

is approximately given by

Ls=1..

(p; = Py ) (Q + Q) (5.27)

-
WMe

where (po, QQ) = (0, 0) and (pm, Qm) = (1, 1), Thé Lorenz ratio L is
computed in the same npmér using q; in the pl#ce of Q- If we now
mike the assumptions of Section 5.3we miy define k = %’-(1 + L) and

kg = 2-1-(1 + Ly)e Then -/A; "is given by the standard norml abscissa |
corresponding 130 I, regarded as an incompiete prob_nbilit:)- int_egral,

and the Engel elasticity g of the specific commodity 8 1is given
| | A
/2

This method is formally different from the one proposed elsewhere (5]

by dividing the standard normtl abscissd corresponding to k. by

and the latter 1Las been used in this paper although the former method
appears to be intuitively better.

The several assumptions muf;de in Section 5,3 have approximtel;,-
beerr shown elsewhere to be empirically true. (See [3, S 10]). |
In fact, -it has been found from an annlysis of data on com;umer exXpen-
di’fiure in rural and urban areas of Indi?t pertaining to the period
December 1955 - iy 1956 that the expenditure distribution oon well be

described by & log-normrl hypothesis with a relative standard devidtion

(A) of 0466 which gives a lorenz ratio of 36 percent. The constant
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relasticity assump%ions have algso been found to be redlistic. This distfi-
bution is difgramitically represented in Figure 5.2 (Appendix) correspon-
ding to P = 0. 'The changes in the distritution have been indicated by
s8hifts in the Iorenz curve brought about by fssumed changes in the level
of inequality of incomes (total expenditures)., Six different alternntiveé
are considered as the 1ikely incréase‘in the average expenditure per capita
and five distinct values are assumed for the changes in the concentratién |
of income distritution. The constants associateg with>the expression for

the percentage increase in demand hiwe been set out in Table 2,

Pable 5.2, Values of C(B, €) for different wvalues
of B and €, '

proportiomite reduction in concentration ratio (B)

54 54 Wfg B _wp

item elnsticity

food-  0.58 0.9538 1.0053  1,0106  1.0154 11,0201
gigl?iod 0.76 0.9954 10040  1.0079  1,0116  1.0150
¢lothing 1.55 1.0217 . 09816  0.9639  0.9477  0.9329
mi 1k 1467 - 1.0286 0.9816 0.9639  0.9477  C.9%29
health 1.95 1.0479 0.904  0.9250  0.8898  0.8598

Using Table 5.2 we construct Table 5.3 giving percentage increase
(o decrense) in demond per capite for the five items under different

‘8ets of specifications regarding changes in the awerage expenditure per

o2pita and concentration.



Table 5.3, Percentage increase {or decrease) in
dem¥nd per capita.
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percentdge decrenge in Iorenz ratio (100B)

percentage
item incréease in i
fotl pepondi-" ¢ 5 1B 20
ture (100a) \
W (2) (3) ) 5) ) (N (8)
foodgrains 0 0.6 0.0 0.5 Ll 15 2,0
5 2.2 2.9 3.4 40 45 4.9
10 5.0 5. 6.2 6.8  T.3 7.8
15 7.8 84 9.0 9,6 10.1 10.6
20 105 112 1.7  12.3 1.9 13.4. -
25 13,1 13.8  14.4 15,0 15.6 16,1
all Pood 0 -05 0.0 0.4 0.8 L2 15
5 3.3 3.8 42 4.6 5.0 5.3
10 7.0 15 Te9 8.4 848 9.1
15 0.7 1.2 116 1.1 12,5 12.9
20 14,3 14,9 15.3 15.8 6.2 16,6
25 17.9  18.4 18,9  19.4 19,9  20.3
clothing 2.2 0.0 -1.8 =36 =52 =647
02 749 5.9 4.0 2.2 . 0.6
10 . 18.4 15.9 13.8 1.7 9.9 8.1
15 26,9 24,2 219 19,7 177  15.9
20 355 R 302 21.9  25.7 238
25 844 413 3T %2 339 3L.8
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Table 5.3, (contd.)

@ € I € N € NN ) N ) M () B )

nilk wnd milk 0 2.9. 0.0 =-2.4 =47 =72 =87
products 5 116 g5 5,9 3.4 . 0.] - 1.0
10 206 17.3 14.4 11,7 8.8 7.0

5" 29.8 26,2 231 20,2 17.1  15.2

20 39,5  B/u6  R.2 29,2 25,8 23,8

25 49,3  45.2 41.6 38.3 34.7 2.5

medicine ond O 48 00 =40 =TS -1L0  =~14.0
;f’:ilé"c‘;s | 5 153 10,0 5.6 1. =21 -5.4
10 2652 2044 15.7 14 T2 3.5

5 3746 31.3 26,1  21.5 16,9 12.9

20 49.5  42.7 311 R0 27.0  22.7

25 61,9 545 484  42.9 3.5 R.8

The interpretation of Table 5.3 ie quite clear. For ins¥ance,
assuming .th.at the a~¢efage i\'ncome (total expenditurﬁ) per capitd incredse
Wy 15 percent and ﬁze concentration of incomes becomes lower by 5 percent,
tl__xe increase in demand per person for foodgrains, clothing and medicine
are 9.0, 21.9 and‘26.1.percent respectively. If one did not consider the
effecf of changes in the Lorenz ratio one would get 8.4, 24.2 argi 31.3 per-
cent for the same items.. In thé latter case, the demund for clothing
and medicine is to some extent exneserated (by 3 ond 7 percent respectively)

while the demtnd for foodgrains is slightly wderestimated (to the extent
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of 0.6 pércent). It is shom in Section 5.3 that, in general, if we do
not take into consigeration the changes (towards egalitarioniem) in the
distribution of incomes (total e:cpen(iitures), the demdnd for necéssaryv
items would be underastimdted and ﬁhat for luxuries would be somewhat
overestimited. | |

If we do not consider the possibilities of a rise in the average
level of total'per capita expenditure, even then it is possible that the
demand for necessaries augments under & more even distribution of incomes.
For example, in the case of consumption of food the demdnd incredses by
1.5 percent if the level of concentrdtion is bro;ght down by 20 peroent
(through taxnfiop or appréfriate policies of the Goverpment). However,
in this situation the demdnd for‘luxuries including clothing, milk and
milk products amd medicine and medicnl servides, would shrink to & far
gredter extent than would the demind for necessaries incrense. Medicine
and medienl services, being the most luxuriqus item among the ones we have
considered in this paper, will suffer & loss of demind to the extent of

14 percent if the inequality of total expenditure were to diminish by
20 percent.
The following table illustrates the difference between estimates

of increase in demind obtained by using formlae (5.14) and (5.21) of

Section 5.3, For the sake of simplicity, we sholl assume P = O. The
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&

The estimites Ioz 0 ( € ) are given outside the brackets, the I; O( € )
, o ’

figures being inside.

N ol EV& T* o
: ble 5.4 I“,O( ) & ch,O(e) -compared

\
lOOa= percentadge increase in overall expenditure per

item oipita
‘ 5 10 15T 20 25
(1) () (3) (4) () 6)
foodgrains 2.9(2,9) 5.7(5.8) 8.4(8.7) 11.2(11.6) 13.8(14.5)
food total _3.8(3;8) 7.5(7.6) 11.2(11.4) 14.9(15.2) 18.4(19.0)
clothing 7.9(7.8) 15.9(15.5) 24.2(23.2) R.7(31.0) 41.3(38.8)

milk and milk  8.5(844) 17.3(16.7) 26.2(25.0) 35.6(38.4)  45.2(41.8)
' products . , _

medicine and 10.0(9.8) 26.4(19.5) 31.3(19.5) 42.7(39.0) 54.5(48,8)
medi&ﬂ gervices . |

For necessary goods the difference’between these estimates is
not serious for the lower wlues of « while the gap increases with
' the relative increase in the per capita income (totnl expenditure).
A similar remirk miy be mde regarding the relatively luxurious items,
with the differencé that the gaps in thess cages dre wider.

For purposes of interpr'etation we shall produce & few interesting
€raphs ir; Figure 5.1 below.corresponding .to B =0,P =-0.053nd B=0,10

for just two itens, one' from the necessary group and another from the

Juxury group, These graphs show the percentage incrense in demind per .
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~efpita on the wvertical axis and the percentage increase in income

(total expenditure) per capita on the horizontal axis.

/

I
a,B(S)
1. Ia_, 0405 |
5 « 1
2. .I(x, o o /
3. I 1 . 2
40 |- oy C.10 ) 4
40 I&,O . ’ '/ 3 .

-5 , 100«

Figure 5.1. Percentage increase in demand per capita,
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. Apperdix 5¢1 . .

In Section 5.3 the ir;itiz},]: va],ue of L is. fake;n to be.0.36 which,
%vhen substituted in the relﬂfiidn, L=2 ¢ ( -—}‘E_-) -1, le'ads' to
Ai= 0.66. 'I'he“new val.ués‘ of the Lorenz ratios are .computed from
I* = (1 =B)L. From these the A*'s are computed for f = - 0405, B0 .

and B = 0,10 and are presented in Table A.5.1 below,

able Aebsls Values of  A\¥ for different

vwlues of B -
10 o X
-5 - 0.318 0.6972

10 , 0.4 0.5910

100

_ : 166 p
Figure 25.1. lorenz curves of total expenditure
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Denoting by p the pz_:'opo;r'tion of iaersons whose overall expendi-
tqre does not exceed a given a‘zﬁount, a’nd by g the proportion of the
total expenditwre (of’the'commmu‘r" spent by the these persons, the
Iorenz .curv.é is c}.rawn by taking p on the horizontal axis and q on
the vertical aﬁs. Howevér, when the dis‘tributi'on of overall expendi-
tures is known & priori to be log-normal .the ec'Iuation to the Lorenz

curve miy be written as

b omt - Ad5.1

where A* is tha standard ‘deviation of the logarithms of overall
expenditures; t is, of course, defined in (5.11) of the text. The
lorenz curves of total expenditure are drawn in Figure A.5.1 corres-

ponding to the three distinct values of A¥ given in Table AJS5.1.

[1] Aitchison, J and Brown, JeAeC. s The Log-normal Distribution with
' Special Reference to Its Uses in Economics, Cambridge

University Press, 1957.

[2] Bhattacharyn, N, :'0n Some Variable Elnsticity Engel Curve Forms®,
Studies Relating to Plamning for National Development.
No. 274, Indian Statistical Institute (1963).

[3] Lyengar, N.S. 3 On the stondard error of the Lorenz concentration
’ ' ratio, Sankhya, 22 (1960), 371.378.

[4] Iyengu-, NeSs ¢ On & Problem of Estimiting Incrense in Consymer Demand!
§_m§ ) 22, (3 and 4), 1960, 379-3%.



[272

[5] I,feng’lr, N. Se s On 2 method of computing the Engel elasticities from
concentration curves. Econometrica 28, No.4, 1960,

882-891.

(6] Iyengir, W.S.: ' consistent Method of Btimating the Bagel Curve
from Grouped Survey Data'. (Mimeo). Harvard Economic
Research Project paper, March 1963;

[7] Iyengor, N.S.: !'A Note on the Estimtlon of Consumer Demand!
(Mimeo) H'lrv'lrd Economlc Research Proaect poper, Mx,f

1963,
[8] NCAER (1960) Demand Projections for Foodgrains, omcco, Vegetable
Cils and Cotton Textiles in India, 1960-76 New Delhi,

[9] Roy, J., 'karaw,rti, I.M, axd Iaha, R.G.. A study of concentration
' curves as description of consumption pattern. Studies
‘on Consumer Behdviour, Asid Publishing House, Bombay

and Statistiedl PubllShmg Society, Calcutta, 1959,

[10Roy, J. and Dhar, SeK.: A Study on the pattern of consumer expenditure
in rurdl and urbon India. Studies on Consumer Behaviour .

Asia Publishing House, Bombay and Stdtistical Publishing
. Society, Calcutta, 1959,
[ll]RO.Y y Je and Iaha, ReGe ¢ Preliminary estimates of relatr.re increase in
Studies on

consumer demnd in rural and urban Indin.
Consumer Behaviour, Asia Publlslu.ng House, Bomboy and

Statistical Publishing Society, Calcutta, 1959,



; ¢

Chapter 6
INTERTEMPORAL - AND INTERREGIONAL VARTATION
IN E)CP“NDITURE IN"‘QUALITY IN INDIA*

6.1 In the foregoing Cha’pters we imerel;)r agsumed lognormality for the
expendi ture dmtnbutlon and demved appropnate techm.ques for esti-
mting the Engel curve, Also s a few practlcal applications were congi-
dered to illustrate those techniques from‘ the available cross-section
data. In this Chapte;, a systemétié survey of Indian data on consumer
expenditure distribution is attempted in the context of an intensive |
inter-temporal and inter-regionmal study of the expenditure distribu-
 tiono based on Natiomel Semple Survey (VSS) date,
| The National Sample Survey (NSS) has been collecting data on
household budgets from sanple hoﬁseholds from the very firsf round.
From the second round ‘onwards, we have estimates for the distribution
of population in a fixed set of twelve classes of monthly per capita
total coﬁsumer expeﬁdimre. One is naturally tempted to compare these
distributions‘and to study the changes, if ény, which have taken place
over the NSS rounds, i.e., over time. Such investiga:tions could be of
tonsiderable importaﬁ_ce. For ingstance, inter-temporel comparisons of

the means between the rounds (of monthly per capita total consumer

—

* The findings of the present study were reported first at a Research
Seminar held in the Indian Statistical Institute in June 1960,

1. Some backgrouni informstion sbout the Metional Sample Survey (Nss)
18 given in Section 6.2. (1713
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expendi ture”) mlght indicate changes in the average level of living.
‘Such comparisons are, howeve_‘f, rather difficult, mainly becauge all

expenditure figures are inevitﬁa.bly,at: current prices prevaiiing in the .

respective roundp; .the lack of sa’gisfact‘ory cost of living indices of
adequate covverageb prove. ‘to :ne a se‘::iou‘é'handi cap for sucﬁ invesfiga..
tions. An attempt, howe%rer, has been made in %apter 8 to compile a
neﬁ gserieg .of differential price defla.térs, entirely from ‘the Nat’iofxefl
Sample Surve;f, at least for one ‘i'egion, viz., rural West Bengal ine
volving two years, and to s’cxidy thé real changes in the levels of
living gver a period of five years. -

For the ‘present ’wvélleave aside the problem of comparing the
‘means of consumer expendi ture (aftér deflat\ion) between different
Tounds, insjaite of the obvious importance of that problem. What is
“,attempted here is to bémpare theAdistributions of consumer expendi-
ture (x) observed in different erunds in respect of what is commonly,

but va.gueiy, called imaquali’c;)r5

. There are various indices for measur-
ing inequality of size distributions; and this investigation naturelly
started hy'calculafing some of these measures for the NSS expenditure

distributions. Uge was made of the well-known Lorenz ratio4 y &axd of a

2 For brevity, this variate, defined over the population of persons,
' will be subsequently referred to as consumer expenditure or, sim-
Ply, as expenditure, and denoted by the symbol x. '

3‘ This .,,comparison is relatively un-affected t.)y the variation 1n ' '
Prices between rounds. (See, however, Section 6.7).
4 This ig alaso sometimes called the Gini coefficient of concentration.
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i few other 1nd10ators of concentratlon, i.e., of inequality. All these

.. measures have w1de applloablllty in the meagurement of inequality,

. ~'anc1 taken together, they should -suffice for most quantitative studies
on 1nequa11ty. Theoretlcally, however, these indices are not comple te-
ly satisfactory unless some assumptlorn.s oan be made regardlng the dis-
tributions of expenditure_ (x). | ‘

In view of this 1imita‘tionvinherent in all measures of inequa-
lity, and considering the importance of the expendi ture distributions
under investigafion, an atteﬁpt was made to adopt 2 more generel
approach to the problem. It is perhaps reasomable to lay down, although
it is not a.xiomé,tic, that any measure of inequality should be, like the
coefficient of vatiatibn, concerned with the distributior; of x relative
to the median (C) or the mean () or any other typical value t of x, |
that is to say, in symbols, with the distribution of x/€ or x/p or
x/t. This prinéiple is recognised by all the known measures of inequa~
lity, and by the Lorenz curve, which ig, in fact, the distribution of
x/ except fpr some transformations. For obvious reagons, the distri~
- bution of x/ U underlies most of these techniques, in; preference to
the digtﬁbutidn_s of x/[0 etc. Given‘ the disfribgtion of x/n s Various
indices can be constructed for measuring inequaelity, but none of thege
mea.trufes can convey the whole information regarding the inequality of
the distmbutlon of x/u . The concept of inequality being inherently

. Vague 11ke the concept of location or d:.spers:.on of frequency
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“distributions, any measure of concentéat‘ion ﬁilf necessarily be some-
4what arbitrary,
in attenpt was therefore made to compare graphically the dis-
~ tributions of x/u for different rounds, in thbeir entirety, using, of
course, the consistent estimate in the placé of u. T_hesé distribu~
~ tions (to be subsequently referred to as the "adjusted distributions)
.gi've a8 complete picture of inequalify; and while, in general, it may
‘be difficult to compare the inequalities c;f two digtributions of x
(or, équ'ivaleritly, of x/y ) the problem would hardly arise if the
corresponding distributions of x/Hbe found to be in close agreements,_
in which cage the two distributions of x/C or x/t would also be in
close agreement. |
vAn alfeinative approach wag ‘made by observing that the diffe-

rent measures of inequality assume special significance, and their
limi tations disappéar, when the digstribution of x/ g is uniparametric
with changes in that parameter producing changes in inequality in an
unambiguous manne-r.‘ This is the case, for exé.mple, if the distribution
of X is log-normal. For log-normal distriﬁutions, one single parameter,
_ViZ-,’ the relative standard deviation, (i.e., the stendard deviation
.,.\gof‘ the logarithms of the original variate-values,) contains thg enf,ixe

\ information about inequality. Earlier wo'rkerc[_.zl, -6, 20] had shown

5 ‘Ihw wap actually the cage with the NSS exnend:.ture distributions
St ﬂtudled in thld Chapter.
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that tﬁe NSS expen'di ture diéfributioris are appfoxiniately log-normal
. in character. These studies were ’ hofvever, bagsed ‘on data for the Tth.
‘and the 10th rounds only. It was, therefore, decided to examine whe-
ther the 1og—normaj. hyp§thesis could provide & reagsonable description
for all‘distributiomva of x éo far available from NSS, and, when ' the
log-normal fit was actually found to be uatmfactory in genera], to
compare the values of the relative standard deviation for different
rounds. |

The above-mentioned techniques were applied to all the NSS dis-
~ tributions of ;opulation in classes' of x (i.e., size classes of expen-
diture) which were ava.llable at the Indian Statlstical Instltute,
Calcutta The st—udy covered all rounds from the necond to the four-
teenth6, for the rural sector, and from the third up to the twelfth,
for the urban areas7. Rural and urban sectors of India were studied
separately, but no zonal or state breakdowns wére considered so exten-
sively, Some work was also done on all-India (rural and urban oombinqd)
distributions of expendi ture. Whenever/ne cessary and wherever data

Permd tted, uge was made of the information from interpenetrating sub-

sampleg (IPS).

i

6 Fourteenth round datz used in this paper actually relate to the °
first sub-round only of the fourteenth round, There were six
- bimonthly sub-rounds, and the first was carried out in July-
~August 1958,
ﬂze urban sectof was not covered by the NSS until the third round.
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‘Section 6.2 givre's some background informatiqﬁ about the NSS.
' The mejor findings are reported in Sections 6.3 to 6.6 below, which
“include & rumber of graphs illustrating important results. (In all
thege Sections, rural and urban sectors of 8ll-Tndia are treated 0€ Phw
rately ), Section 6.3 is devoted to‘tﬁe Lore'nz measu:é of concentration,
and Sectioné,4to some other indiceé of inequaiity. Section 6,5 degla
with the graphical comparison of the rourid-wiée distributions of x/ U
(actually of x/%) over the different rounds. And lastly, Section 6.6
describes the results obtained through the log-normsl approximations
to distributions of x. The over-all finding seemd to be that the dis-
tributions of x/y have remained more or leso stable over the NSS
rounds for both rural and 'ufban areas of India as a whole., The small
shifts from roﬁnd to round were mostly self-correcting fluctuationsb
with no underlying trend, except for slight increases in the ghares in
consumption of certain classes of population (vide Section 6,4). Bven
thege "slight inc.reases" should not be regarded as establj.shed by the
Dregent study. There a;'e vsome me thodological limitations of the present
study, besides those of the NSS consumer expenditure date. These limi-
té-tions are discussed in Section 6.7. Section 6,8 outlines some future
lines of work and presents some preliminery results about the all-Indis
(rural and urban combined) digtributions of expenditure. The basic

: Mter_;i_al utilised in the study, regarding the N33 gxpenditure distri-
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butlons has been shown in Appendlx 6.1, along with the relevant sample
8
| sizes . Appendix 6.2 gives a table [ extracted from Som and D¢ 21] _7
showing populatlon proaectlons for India duz'ing 1951-60, Some of thege
Projections were used for. purposes of Sectlons 6 4 a.nd 6.8 and one ca.n

find varlous other uses of this table. ‘

6.2 Some background information about the NSS and the material

Before discussing the actual results of the pregent investigation, it
- may be useful to give some background information about the NSS con-
sumer expenditure data used in this analysis (vide Appendix 6,1). The
N3S is a multipu;cpose sé.mpling enquiry of ali-India coverage, which
collecfs data relating to various aspects of the Indian economy. The
survey hag a continuing programme, and ig carried out in the form of
successive rounds year after year. The first round, which was confined
to rurel areas only, was started in October 1950 and completed in

vMarch‘ 1951. The second round, which likewise excluded the urban areas,

8  Appendix 6.1 also gives detailed references to the sources
of such data.
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was carrled out durlng Apml 1951 to ‘June 19519. In the subsequent
rounds, i. e., from the third rmmd onwards, the geographlcal coverage
.was extended to 1nclude urban areas.

The above descrlptlon does not a\pply to Jammu & Kashmir. This
State (both rural and urban) was not covered by NSS before the ninth
round. (May-November 1955).

Congumer exbenditure data, with which we are concerned, have
~ been collected in a1l rounds of the NSS, but estimates for the distri-
bution of persc;ns"according to expendi‘ture‘lo (monthly per capita total
‘consumer expenditure) are not available for the first round. Expendi-
ture distribu*gions hajre been (or are b,eing) estimated for all the sub-
sequent reounds of NSS, and, at the time of carrying out this investi-
gation, distributi'ons of expenditure (x) were available, for the rural

sector, fer all rounds from the second up to the thirteenth, besides

9 The following are the periods during which the different rounds of
NSS were carried out :

NSS 18t round ..

October 1950~

NSS 10th round ..

Dec. 1955~

March 1951 May 1956
" oopd ® ., April-June 1951 " 11th " ., August 1956- -
" oZpd ", August-Nov.1951 February 1957
" Ath " .. April -Sep.1952 " '12th " .. March-Aug.1957
"o 5¢h .. Dec. 1952 - " 13th " .. Sep.émiddle)1957-
© March 1953 May (middle)1958

" gth n .. May - Sept.1955 " 14th " ., June (last week) .
" T7th " ,, Octeber 1953 - 1958-June 1959.

' March 1954 " 95th " .. July 1959-
" 8th ¥ .. July 1954 - June 1960.
- April 1955 NSS 16th round (in progress).. |
" 9th .. May-Nov. 1955 July 1960- ‘

10.

of recei

ck an
? g (a) are 1mputed at sui

For purpose of NSS,
© value of total consump

out of gifts

total congumer ex
tion (@) out of monetary
in exchange of goods and services,

loans etc.
Labie pnces.

penditure is taken as the
chasea% (v) out

out’'of  homegrown

Consumptlon under categories
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for the first of the six sub-rounds of the fourteenth round carried
out during July-Auguét 1958.'“17‘01' the urban dector, on the other hand,
these distributions were available up‘to the twelfth round beginning

with the third, as the z,econd round of NSS did not cover the urbe.n
11

’ a.rea.s .

It must be recorded here thét the data for the twelfth round
utilised in this study ére somewhat prdvisional in nature. In particﬁ-
lar, flgures for the ru.zal sector for two monthly per capita expendi-,.

, ture claases, viz., Rs.24-28 and Rs.28-34, are obviously sub,ject to
gerioug errors (vide Appendix 6.1). /

‘Broadly, the zethod £ollowed by NSS has been to collect budgéts
from sample households by the interview method. The concepts, defini-
tiloné énd procédures have remained more or less unchanged, from round

to round, with one importaht exception : the reference period, to

which the budgets relate, varied during the early rounds. This was
largely by way of experimentation, as the question of optimum refef
rence period had not been settled in the early days of the NSS. In the
| first round, which does not concern us here, a fixed reference period
viz., July 1949 - June 1950, was used. In all the subsequent rounds,
moving reference periods, either a week or a month (30 days) preceed-

ing the date of interview, was used. The second, the third and the

1k Vide Appendix 6.1 for detailed references to sources of data,
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sixth rounds used the week reférencé period, while the fourth and the
' flfth rounds employed both ’week‘ a.nd 'month', 'ea'.ch in one part of the
sa.mple of households. From ”che sevem‘h round onwards , the enquiry used

only 'month' as’ the referenaei kperlod.

Although in all casea “v“éstama‘teo ‘are 8o prepe.z"od ag to fe-ﬁ N
ate to & month of 30 days, the ‘ovtimates baaed on d:.fferent reference
‘periods are not stmctly compa:ceible.\ It has been observed that 'week'
7estimate.3 are usually hlgher than 'month' edtimatea, but from the '
severa.l s’cud:xes on the problem of refez'enoe period ta, 3, 14, %] it
'»does not appear that the 'week' e.‘stlmates d:.ffer from 'month' ebtinatea :

5.

a:,mply by & multlplylng factor. It would thus be unsafe to compere -
=

measures of concentmtlon etc., (calculated from distributions of X, )

bagsed on 'month‘ and tweek? reference periods.

As the sample dedlg"l adopted in NSS is probabllint:.c in nature,
the 'NSS Provides statistically valid estimates relating# to consumer
e.xPenditure in India 5& yarious breakdowns. The Bz_*eakdowna relevant for
the present purpose are those by pectors (i.e., rurel and urben) and by
levels of 11v1ng as shown by .the monthly per capita total consumer ex-
Pe!};l);mm of hoﬁseholfi.s‘[.j; 12, 13 ] . Stendard errors eto.% are not
.“mlly coﬁ;puted for ‘theoe éstimatés, as the necessary calculations

would be qu;_te expengj_ve. There is mstead the 'oechnique, followed from

rds‘, of presenting estima'bes aeparately for two (or

»“‘01‘9) 1ndepenaent and mterpenetr&tine sub-a&mplea (IPS) The compsrison
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between the two z;u'b-sample ,es‘timates givesa go'od deal of information
, "about sampllng and non-samplmg errors of the ( comblned) estlmates
c 9: 10, 1].

\

6.3 The. Lorenz ratlo ! The Lorenz cu:r've and the agsociated Lorenz

j ratio amse very naturally m the mea.z,urement of 1nequal:|.ty. They are
: ‘exten.slvely used in studies on 1ncome di stributions and seem to be very
.mean.mgful in the present eontext where we are concemed with expend:.-
ture dmtrlbutlons.

For the general -deflnltlon a.nd properties of the Lorenz curve
_and the Lorenz ratlo, the rea.der 1s zefem'ed to Roy, Che.kravarti and
Laha[ 19] . It ma,y, however, e emphasmed here that the applicablllty
of thege ’cools doe.s not- depend on any pri knowledge or assumpt:.one
I‘_egardmgl the na.vture of the underlylng distnbutlons, excepting that
the variate in queetlon 9hou1d be (practlcally) continuous and non-
negative, Secondly, the Lorenz curve, and hence the lorenz retio, are
unaffected by, gealar tzfansformations of the‘_variate[ 1.

In genei'ai, the Lorenz curve specifies the original distribu-

tion exc‘ep;;. for the} mean, ‘or.in other words, it specifies what we

referred to earlier as "adjuste'd' distributions. Graphical. eomparisons ‘

based on Lorenz’ curves were not, however, carried out as essentially

the ‘same compan.,ons were made in two other ways 1ncluding the one

‘ ‘just.ed oglves (vade Seetions 6.5 and 646)0: .Aa regards
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numerical compansonu, the Lbrenz curve/zatlo will be utllised in '
this sectlon sectlon and the one i‘ollomng. ‘
The Lorenz ratio waa. estlmated for e_adh of the expenditure

distributions presented in. the Appendix, by using the following

‘expression | . | . L
L=1- % (Pj_‘."Pi 1)(Q1 + Qﬁ__1)" (0 <L <) ‘ . (6.1)
i=1 ST i . | |

where fi is the (éstimated)rpmportion of‘population with Per ceipité.
" monthly total expenditure below the upper limit of the ith clags
interval for per capifa monthlj',to'tal_ expenditure, Ql is the (estima-
ted) proportioh of total expenditure of all pergons spent by the
| above stratum of population12 “(i‘=' 1 , 2y aeereeny 12), and by con-
vention, (Po,.Qo) = (g, O) This fo_i'mula gives only an approximation,
being based on the bfok_en 'Lorenz curve obtained by joining succegssively
the points (B, Q )y (Byy @)y eevvervrcneonnneny (Pygs Q) s(Byy Q12)
wi thout e.ny smoothing.

The ostimated Lorenz ratios are given in Table 6,1. The diver-
: eencé betwéen Sub-sample eotimates gives a rough idea of the margin

of error,

12 It P represents the proportion of persons in the ith class-
1nterva1 and x_i the average of monthly per capita total expendi-
ture for persons in this clasga,

12
“then P, = "z'p s and Ql - ( Epj 3 )/( z. pj xa )» where
R ‘\_,j=‘



Table 6.1 : Lovenz. mtios for the distributions of persons

by monthly per capita total expenditure :

W8S, All-India, 1951-1958
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round 5.9.1 sz‘gr&l conb. Se8.1 1:?:?2 comb .
(1) 2 )y ) (6 (D
1;‘e‘férénvce‘ periv‘od‘: waek ‘
2nd round © 0,366 0,358 0.362 e - -
3rd w 0.330 0.357  0.334  0.39%4 0.372 0,384
C4th 0.320 0.340 0,330  0.350 0.362  0.352
5th 0.304 0.315 0,310  0.423 0.376 0,394
6th 0,331 0.328 0,330 0,387 0.338 0,364
reference period : month
4th round 0,337 0,342 0,340 0,372 0,357  0.365
~5th w © 0.337 0,322 0.330 0.426 0,350  0.397
Tth v 0.341 0,326 0,334 0,377 0.366 0,371
8th " "Q,350' b,340 0,350 0.363 0,405  0{390
*gth o ' 0.359 0,339 0,350  0.363 0,406  0.390
9th v 0.3%5 0.335 0,335  0.371 0,371 0.3T1
10th v 0.344 0.348  0.344 0,372 0.364 0,368
11th  » 0.520 0,317  0.319 0.420 0.384  0.402
12¢h o 0.328 0,334 0,331 0.406 0,380 0.393
~ 13th w 0.337 0,330 0,333 - - -
. 14th (first :
0.319 0,335  0.328 - - -

*

sub-round )

For all rows previous to
include Jammu & Kashmir;

this, the geogrephical coverage did not
for this row and for the subsequent rows,

the coverage was all-India, including Jammu & Kashmir.

F‘igdz'és 6.1 and 6,2 show the movement of these Lorenz ratios
) 'i}‘?." A . . . .

(of Table ~6¢1) over the different rounds of NSS, separately for urban
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and rTural éi‘eas. Figure 6 2 1:3 conflned to data baged on the week rofs-
rence period- 1t shows the cmnges in the level of 1nequa11ty be tween |
'the 2nd a.nd the 61:h rounds. In Figure 6 1, however, Lorenz ratios

baged on 'Week' ha.ve been plotted. for the 2nd the 3rd and the 6th
rounds only, for the remalmng .cmmds, F1gure 6.1 shows the Lorenz
ration baged on 'month' (Ihm dlstlnctlon hag beén hinted at in the

. numbering of NSS rounds along the homzontal axis.) Such mixing was
necessary for having a continuous series of ratios without any break,

' and since it ocan »bewgir‘erifi'ed from Table 6,1 that the reference period
has little effect on the ﬁégﬁi’tude Qf'the Lorenz ratio, the mixing of
"Week' and _'moﬁth" ré.tios.é‘eemb to be more or less justified. In each
figﬁre, 'che‘ 'cbm’bined'A ratios for consecutive rounds are joined by a
thick liné. 'Theié are also & pair of similar but broken lines enclos-,'
ing the 'combinedfline in eac;h figure : thege are obtained by joining
the maxXimum (<’>'rk the minimum) of the two 'sub-pample’ ratios for succe-
Bﬂi‘vef.;mundd‘w . ;Phe:divergenoe be tween these twb (1eot-mentioned) lines
gives & vumal 1dea about the marglns of error of the 'combined' Iorens
r&tlog. Thus, for example Figures 6.1 & 6,2 show that the urban ratioa.&

are gubject to mder margins of error than are the rural ones, which

gy recur in connection with many other figures pre
g . i:;:ego igtt;;ilpaper. No attempt was made to join points,dbea:ing
_ the same mib-gample number (1 or 2), for consecutive rounds, &g
_there had been’ little ‘correapondence, in g'eneral, betwaen gub-
”*ﬁample 1 (or 2) of different rounds.

,.‘)_,'
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might be mainlylbdﬁe 1;5 the ié:éger ‘sa¢p1§3vv sizes foi the rural sector.
It may also be noted thé,t,l on the héﬁzonfa;l axis, _the‘NSSv rounds are
shown at eq'uai intervais, 1gnor1ng the_ uneQual durations of the diffe-
rent rounc;.s (vide footnote 9) .._ |

| Figures 6.1 and 6 2““beem\tcz>u ,éhow ’cha‘t for either gector there
wag no deflmte trend in the movement of concentra’clon ratioa over
rouﬂda, exceptmg that 1nv the mml sector the concentration decllned
to some extent between the second. and the third round. It. geems unpafe,
however, to consider this decliﬁe as ‘refleci.:ing a real change in the
economy, It .is‘ unlikely that sﬁQh a change occurred between the 2nd
round (Apri/lf.i)'u;ie».1,951) é,nd +hn third round (A11gust-;November 1951),
whilé fqr ithe entire peribd foll&wing this no changes in ineqﬁﬁﬁity
'occmrred, as ghown ﬁy'the up:-._and-dom movement of the Lorenz re;tio. ‘We
feel inclined to bonclude that the 2nd roﬁnd»data are not dependable -
enough for usl tovyaccept this ‘dec]..ine in ir;equality between the 2nd and
~ the 3rd rounds.

It can hlso be seen that the inequality of expend;tures, ag
‘meagured by the Torenz ratio, is somewhat greater in urben areas than
- in rurel areas. |

ﬁimilar conclusions were cbiained by Murti and Pillai [6 ]
who éomputéd. .l the Lorenz xﬁtios baged on "month reference periocd" for
" 4th to 1f-th- rounds (excluding the 6th). These retios were not calou-

h.fed 'by sub-samples, but Murti qnd'Pillai correctly concluded that
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the fluctuatlond in Lorenz mtio cOuld be - explamed by aa.mpling errorsa, .
although from the Locenz curweg nresented bJ them, one would bhe tempted
%o conclude that between the 4th and the 11th rcunds there wag a fall
in 1nequal_1ty;n ‘f‘ural ‘azeas“and sqme 1increase in concentration in the
urban areas. | : | |

6.4  Some othér]indicatom of doﬁééhtr&tion : In the generel case, '

i.e., when no agsumpfign’g*gaﬁs bemade regarding the‘ nature of the ex-
pendi ture distribut_ipns;f the Lorenz cuﬁe is not completely specified |-
by the‘Lomnz-mtio; The féamily of 'Lorénz curves mey include members
which cross (and ev_én re-_-crpss).‘o,vne é;nqther. In these circﬁmstancgs,
the Lorenz .ratio is only an overail or sumrAry index, measuring inequa-
'li‘cy," and is only 6ne out of many,mekaduzes which could be suggested. |

' In view of 'bhlu limitation of the Lorenz ratio, it was‘cbndi-
dered necessary to s‘upplemént‘ it by certé.in additional meagures of 4
concen&:mtion. These indicators are defimsble in terms of & few seleic-
ted points on the Lorenz ocurve , and should reflect shifts in the Lorenz
curve, if any, frb@ round to round, in greater detail then cen be done
by fhe over-all Lorenz ratio.

Coricfetely, the ordinates Q of the broken Lorenz curve (defined

in Se ction 6 .3) wereb obtained by iinear interpolation for six selected
valueals' of P, Rriz., P = 10 p.c. 25 DPuCe 50 PeCo 90 PeC. and 95 p.c.mese' |

Valuea (to be 1ndlcated by Q‘O 107 %,25° QO 50’ QO 75° QO 90 end
QO % reapectlvely) are of qonsiderable pmctlcal interest, being the
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: proportlons of total expendltu.oe spent by the poorest 10 p.c., 25 DeCu,y
| etc., of the population. The results: of actual calcula.tlonu are shown
1p Table 6.2 . |

In Flgure 6._3;’ sbme graphsaredraWn, -vba.sed_ on Table :;‘6.'2; show-
ing the movement over NSS founds‘of“clf‘ie pe:c‘-centage‘ ‘sha.re: in total con-
' sumptn.on of the bottom (i.e., the poorest) 10 PeCey etc., of the popu~

3\

lation. ‘Rural and urban sectom have, of course, been kept separate,
For each gector, there aze» flve sets‘of graphs drawn on the same
scale : the et marked Qb -‘shdwb‘the‘share of the bottom 10 pacs,

‘the « one marked Q mdlcates the ghare of the poorest 25 P.c,, and

0,25
8o on. Within each set of granha, pomts based on ‘week' reference
Period have been slqown by dots to dlstlngumh them from points baged
on 'ﬁonth ' feference period which aré shown by crosses. As regards
the joining of points for consecutive rounds, ‘_poi::{ts for the 'combined!
Samples have not béen joined at allA (in the interest of neatness); for
the :}ubsamplewise‘points ’ thiqk ,line.d were uged for joining poin.ta
b?‘éed on 'week! and broken lines for joining points based on 'month!',
Also :V points repredenting the maximum (or the minimum) of the two
”ubaam};les ﬁeré joined for successive rounds.

The points baged on ‘week' reference period in Figure 6.3
, (rtu“a.l aector) sugge ot that the share in total oonaumption of the

Poorest 10 p. c., (or 25 p.c-, or etc,,) of the ruml population
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increased appreciably be tween ﬁhé‘2nd and the 3rd rounds. We have
a;lready expregoed our miggivings é,bout this apparent fall in inequa-
lity. Ignoring the poin‘fs‘ for ‘th‘é‘ 2nd round for the rural pector, and
cons:Ldenng 'week! and 'month' pomts bogether, it appears from Figure
6.3 that the share of the poorest 10 p Cey OT 25 DPeC., of the popula~
tion tended to 1nqﬁreas§',‘ though very slightly, for the rural sector,
thilie in thé uiba:df areés the ’corz'evsponding shares remained praot;.ically
constant between the 3rd and the 12th rourds. The position is somewhat
different in the vo;a.se of'the top (or the richest) 10 DPecey OT 25 PaCs,
of the population in either ésector; The top 10 p.c., (or 25 p.c.,) of
* the urban pppuléti@n seems to have increased their share of total
urban e_xp'endi‘cure, (mostly aftef the 10th round), whereas the corres-
" ponding stramlﬁ of the rural population has more or legs retained its
share, These 6bservations mist be taken with great caution, particu-
larly those involving the top 10 P.c., of Population in either sector,
(_The top graphgs in Figure 6.3 are subject to wi’der mafgins of error
than the bettom curves ‘as shown by the divergence between subsample
points. Also, they may be more seriously affected by the limitations
of linear intérpolation. The differences cbgerved are quite small,

' and way not be significant in the statistical oense, leaving apart
‘the problem of nonsampling errors.

: For a more direct comparison we give Figure 6.4, which has

been plotted in | the same memner ag Figure 6,3, and which is in faot
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a partial repetltlon of Flgure 6 3. In Figure 6.4, the graphs marked
*’.’1 - QO 90 show the movement of the share of the richest 10 p.c., of

population 1n the totav : consumption of the sector (rural or urba.n),

~ while the one marked QO 10 showa the correspondlng picture for the

poorest 10 p.c. The:re :.s, however, another get, me.rked 1 - QO 95
showmg the movement over NSS rmmds of the share of the richest

' 5 p «Csy Of the populatlon. F;Lgure 6.4 na.turally confirms our findings
based on Figure 6.3 about the share of the richest or the poorest

10 p.c., of i_)opui&tion in the two ée,ctors. We find, méreover, that
the increage in thg | shé_re of the top 5 p.c;, of the urban population
was gteeper é.nd ﬁ;;'e kdy‘sté’ﬁlaﬁc than for the top 10 p.c., of th}e' pame
gector. Fof the ri;ré,l se'ct‘or_,'on‘ the other hand, the ‘sh'are of -he top |
.5 P.C., Wag &g stable as that of the top 10 p.c. K
| As the top 5 PeCey Of the urban population forms in a way the
richest clasg of the éountry's population, it was congidered inte<
resting, at this stage, to study the share of this top 5 P.c., of the
urban populstion in the total congumption of the country. Estimaten
of these shares for the different NSS rounds were made on the bagis
of the NSS roundwise (and subsamplewise) projections of population
é‘iven b& Som and De [21]. We may explain the calculation by consider-
ing a particular sub-sample .(or the 'combined' sample) of & particu-
la.:c round thus ignoring the round or subsample etc., in the notation.

The total cOngumpt]_on of the top 5 PsCsy of the grban,population is
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given by (1 - QO 95) N 5'c ‘,where N' 'i's'.th'e estimated size of the urban
popula.tlon, and x the avezege monthly congumer expendlture per capita
in the urban aector. (The quant:.ty QO 957 of couroe, relates to the:
urban sector ) The total consumntion of India as a whole would be
‘ slmply N x T+ N X ., where the su’oscnpt r gtande for the ruml 060w
tor, the, eymbols N' a.nd x .‘rbelng othemse self—explanatory, Hence
the pronortlonate sha*e of the ’cop 5 DeCe, OF the urban population in

the countxy's total consumption is

R A YY) oo e

Th;i.s proportion has been pfesented in Table 6,3 for all the
rounds by oub-samples and 'combined'. For the oake of comporioons,
‘the- table shows the 00rrespond1ng proport:.ona, that is, o= ,Nu Nr (0.05), '
which the top 5 p.c., of urban populatlon formed of the to’cal popula~
tlon of the country. Figure 6 5 is baged on Table 6.3 and has been
| Plotted on the same lines as Flgures 6.3 and 6 4. (see, however,
footnote to Table 6.3. Also, only the 'combined' figures have been
plotted for the "proportlon of population" as the subsample graphs
would h'éve been :‘Lndistringuiohable.) Figure 6.5 shows that the ghare
‘ of the 'top 5 p,c, of the urban popula.t:.on in the total consumption of

. the country -1ncz'ea sed at & fa,s-ber rate than the proportion which the
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size of this top 5 p,ec., (of the urban population) forms of the total
size of the country's population.

Table 6.3 ¢ Size of the top 5 p.c.,, of the urban population
’ &g percentage of the all-India population, and
the ghare of the same gtratum as percentage of

‘total all-India consumption, by NSS rounds and

S'abus&mplea -
NSS proportion (%) of é,l“l‘- . share (%) in all-India con-
e pEAmme st
seample 1 sample 2 bined - sample 1 pample 2 bij
Q) @& (3 (@ Gl () ¢
3V 0'89.» 0,89 ' 0,89 337  3.03 3.24
4 0.0 0.90 0,90 3,67 3.46 5,59
5 | 0.91  “‘ ’0@91 0.91 3,98 2.95 3.64
6 o9t 091 091 352 39 3,53
7 0,92 0,92 0.92 405 4,02 4,00
8 0,95 0,96  0.935  4.62  5.42 5.09
9 0.94 0.97 0.94 4,94 4.54 4,67
10 0.5 08 095 a5 44 4461
11 0.96 0.99 0,96 5:52 1 4.57 4,96
12 0.97 1,00 0.97 5,31 5,01 5430

: d on the
* For the 3rd and the 6th rounds, cols. (5) to (7) are base
"week" reference data only. For all other rounds, including the
4th and the 5th, these columns are based on 'month' reference data.

A second set of indicators of concentration was obtained as

follows ; Linear interpolation gave five selected fractiles of the
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distribution »Z)f persons by ﬁgonthly per capita total consumer expendi-
ture (x), The seie_cted fractiles were : the firat decile, the firgt
quartile, the median‘, the thiza quartile and the ninth decile. Each
fra.c‘gil_e wag expressed ag ff&éti‘on of x (proxy for u), the arithme-
‘tic mean of the distribution referred to; end finally/multiplied by
R5.20.00 or Rs.30.00, in the interest of ready comprehension, according
ag the distrﬂ;ution re.lated to the rural or the urban gector. The |
value of theae "a.d,)usted" fract:.les, denoted by D

0.10* P0.25* %o.507

o 75 and D reopectlvely, are ghown in Table 6.4. Theoge are in

0.90
fact the fractiles of the "adjusted" distribution defined in Section
6.5. | o |

It can be shown that apart from the mltiplying factor Rs.20.00
or Rs.30.00, these fractions (i.e., fractiles divided by X) five the
slopes, g% of the broken Lorenz curve at the points P = 0,10, 0,25,
0.50, 0.75, etc. [ 9]+ This relation chows 1-fha.t, theoretically thg get
of al) indices IJP présents the same picture a9 the set of all indices
| QP (i-e-. the Lorenz curve); but in practice, with only a few values
of Dy one cammot get & very accurate idea of the Lorens curve, ag the
o get ;f Dp's igs independent of the expenditure distributions in between
theffré.c:biles involved, Under such circumstances, the smet of D,P'a might
give sln.ghtly different pictures. If the Qp's &re regarded ag the in~

| diceg of 1mmediate intereat, the Dy'a have to be considered as
a'I’Pl'tb_x:i.ma.’c:;.«::ru:a to the 'Qp's.
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F‘igure 6 6 is based on Table 6.4 in the same Wy &g Figum 6e3
:w derived from '.I'able 6.2, f[he manner of plotting is preeinely the came.

We need only note that the values of DO 90 could not be obtained for

some of the urban expenditure dmtnbutions, ag the highest class of

monthly per capita: expendmture, viz., R5,55.00 and above, contained more
than 10 p.c,, of the populatlon. Also, the value of Do 90 wag not cal-~
culated or‘plott\ed for the 12th Pound (rural) : the effect of the in-

acocureciesn mentmned in Sectlon 6,2 wag felt to be particularly serious

for this index. (The oeme 1naccuracies nay have gome amall effect on
the Lorenz ratio and on QO 75 and %, 90)

While examining Table 6,4 or Figure 6.6, it is necessary to
remeuber two thingé s first, the limitations of 12th Round data men-
tioned in Sectidr/xﬁ.‘g.’v i?.nd second the evargeness of the approximetion
given by 1inéé.r inter;iétion when uged for calculating D, .10° The
expenditures in the lowest class-interval of monthly per capita expen-

~dituve, viz., Rs,0-8, cannot be agoumed to be evenly spread over this

dlaaa-interval, 80 that for expenditure distributions having mich move
than 10 PeCo, of population lying in this class-interval, linear inter
polatlon ga.ve very poor results, This may explain the fictitious trough

6th a.nd the 11th Roundg, for the
in the graph of D 0.10 between the ’

Tural gector, which is not confirmed by the greph for Q 4, (rural)
in Figure 6.3. |
Figure 6, 6 confirma aome of the observations baged on Figure

D

6. 3 The agreement is, howeveT, only brogd. The 81‘515 for B5,10

*
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(rq.ral) camot be depended upon, and that for D, .. (rurel) indicates
little change in the share of the poorest 25 % of the rural population.
’l‘r;e "fall"v in inequal“ity‘ 1n the rura.l areas after the 2nd round is
apparent frox;x the gmphof DO.§0 onl\y.. Apart from this, the graphs for
the rural sector show no trend. As fegardb fhe urban gector, one no-
tices no defiriite trend in concentration if one excludes 12th round
data, If 12th round data be included in the compérisons, there io a
sué'geqtion of a z‘;light increage in the ghare in consumption of the
top 10 p.c. of the ﬁrban population,

6.5 Graphical ‘cvommrisons of_adjusted distributions : Encouraged
by the findings ,;'épor‘ted in Sections 6,3 and 6.4, we pr_oceeded‘ to
compare all the éxpéndittzre ‘distributions (for a given sector) im
- their entirety, after adjgﬁtiné for variations in the arithmetic
means for reasons sfate&, in Section 6.1. The method adopted was
purely graphical., The uh:ierlying theory is as follov,vs s Suppose one
has the digtribution function F(x) of a variate X, the mean of x
being u., Suppose one regards as a pcale paremeter, and wantgs to
study the diatributioﬁ function (d.f.) after & scalar transformation
on the variate x such ’chaf the mean becomes W' . Then one must trans-
form to the variate ¥ = xp1/u, end the do £, of y would be G(y) =
. F(y. W/ut). Hence the ogive for y 1s ’Ob?oined by plotting G(y) =

P(y w/pt ) against y, or, equivalently, F(x) ageinst X pi/u .

Ve
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If. now one hag n distribution functions F, (x),‘Fz(x), coos
cessay Fn(x) of the vafiaté x; with means Byo Boy eaey B
respectively, one may ,édjuut all the distributions in the above
faghion, so fhat each adjﬁsfed d.f. leads to the\ pame mean |, and
compare the resulting G(y)'p graphically,

In the bregent"case, the variate x was chogsen to represent
the monthly per capite total consumer expenditure, Fi(x) (i=1,2,
' etc,,) the 4 g8, i:or the different distributions of persons given
. in Appendix 6,1, ui's the corresponding means, and & = Rs.20 for
the rural sector and} = Rs.30 for the urban sector, these choices
being guided‘by congiderations of convenience. The adjusted ogives
were obtained by plotfing the estimates P or Fi(x) against X 'y
x té,king in turn the values B8, 11, «.ceeeves, 55, the upper limito
of the class;intervals of the NSS expenditure distributions.

Broadly speaking, 21l thegse adjusted ogives were found to
be in clogse agreement for éither of the two gectors. (The effect
of reference period on these adjusted ogives was obgerved to be
negligible.) There were differences between certain pairs of
(adjugted) ogives in certain renges, perticularly, in the lower

: }tﬁngeda but sub-semple (adjusted) origes ghowed that most of thege

differences could easily be ascribed to the errors in the eatimteo..
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By way of illustration, we present Figures 6.7 and 6,7(a)
‘showing some typica} comparisons. Figure ‘6.7(9.) coml;areo the adjusted
‘distributions of ﬁhe 4th and the 11th rounds, separately for the two
sectors. For the purpose of Figure 6:7(a), month reference data of
the 4th round were taken, s0 as to ensure comparability with 11th .
round data. Figure 6.7, on the other hand, compares the adjusted
ogives for th? 3rd and the 6th rounds, and ip therefore based on week
reference data, Here a?Lsé rural and urban sectors have been distin~
guiched. In both the figures, it was not poogible to give the pube
Bamplewjise (adjusted) ogives in the usual manner : the necessary \
roints will be found in the figures, but they we:;‘e not joined toge-
ther by lines.

If one considers the 'combined' ogives only, Figures 6.7 and
6-7(3) Wwill show some shifts in the adjusted distributions, at least
for the urban gector. The 'aﬁ_bsample' Doints, however, suggest that
#hege shifts are largely due to the errors of the estimates.

6.6  Comparisons baged on_the log-normal approximation : The inves-

tigation reported in this section has been briefly outlined Section§,1.

The work gtarted with an examination of the goodness of fit of the
log-normal di gtribution to 2ll the ‘combined! expenditure distribu-

tions presented in Appendix 6.1. All the distributions were repre-

sented by means of probit 1iné9, i.e.é,\ actual, unadjusted ogives on

{
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logfprobit scale, No tes‘ts of goodness of fit 'were attempted, bt;t it
vao felt that ell the ogives so plotted could be regarded as straight
lines to & high degree of approximation.i

| To convey the actual position, we present Figure 6,8 showing
some of these ogives on 1og-pmbit s'caie for both rural and urban
sectors of India. Ogives for rounds 2(W), 4(W), 4(M), 13(M) end 14(1)()
have been pre/sentgd for the rural sector, and those for rounds 3(W),
4(W), 4(M) and 11(M) are presented for the urban sector, These *
probit lines have not been nmqothed at all, a;nce osmoothing might
vitiate the examination of the goodness of fit. It is, however, clear
that‘ the probit lines in Figure 6.8 are all approximately lineaZ,

/It ig also found, when thege ogivvea are superpoged, as in
Figure 6,8, that fonr" either of the two sectors, all the probit lines
are very nearly parallel to one another, and that the (common) slope
is gomewhat smaller for j&he urben sector than for the rural.

Theoretically, one should gtudy the sub-gample ogives to gsee
if the small deviations from perfect linearity or from perfect para-
lleliam couid ‘be aftributed to sampling and non-sempling errors. For
various reasons, these deviations have been ignored in this "gtudy

- Now, it is well-known that if (and only if) the underlying
digtribution of x be log-normsl / with E (10g x) = 8, and Ver (log x)=

Az, 7 the ogive of x on log-probit scale will be & straight line,



0.50 1.00. 1.0 1.30;

Figure 6.8. Some ogives on log-probit scale for distributions of
persons by monthly per capita expenditure in Rs.(x)
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(with the slope given by 1/A  and the intercept on the vertical axip

by - -—:—) In the present case, therefore, the approximate linearity
of the ogives on log~-probit scale iﬁply that all fhe underlyixig dig-
tributions are very nea,.rly (1bg-n‘orm‘a1 in character. Secondly, since
2ll theage ogiveé for a given éeétor a:ée more or less parallel, the
paremeter ) , determining the slope, muét heve remained prectically
conastant over the z;éﬁnds. And léstly, from the comparison of the
slopes, one can see that the vé.lue of A wag generally somewhat
higher for the u_rban; éector than for the rural.

Ag already stated in Section 6.1, in the case of log-normal
.distributions, this parameter A  &lone summarise the entire infor-
mation about the ineciuali‘qy of the distributions. The adjusted dip-
1JI’.'Lbu.t:u‘.on and the Lorenz curve depend solely on A\ , and the variouz;
meagsures of inequality are all,. necepsarily, monotone increasing func-
ti§ns of A . The above :observa.tions therefore imply that (i) for ei-
ther of the two sectors, the adjusted distributions remained broadly
stationary over the NSS rounds, showing little changea in inequality,
and that (11) the inequality wes somewhat greater in the urban gsector
than in the rural. The first conclusion was reached in Section 6.5
by another graphical approach, which, however, did not involve the
hypothesis of log-n§rmality .

| As régaﬁs the intercepts on the vertical axis of the probit

lineg (vide Figure"‘6.8) it wag found that these intercepts vary
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widely between the rounds, whereas, as already noted, the slopes are
‘more or less the same. ThlS was obviously due to fluctuations in the
other parameter 6. ‘These fluctuations cannot, however, be easily
interpreted..ﬁhanges in erarekiinked with changes in the mean X, since
we have, U = exp (e +'A2 /2); with A practically connt&nt; And the
difficulties of afﬁdying thé changes in‘i were mentioned in the very
beginning of this Chapter, in Section 6.1.

| Similar c§n91usions were reached by a more regorous inveatiga-
tion by Rby .[16{]. Hig work wag, however, confined to data relating
tq 2nd to 7th rounds of NSS, covering the period April 1951 ~March
1954. |

Log-normality.bf the NSS expenditure distributions seems now

to be fairly egtablished. For the sake of intereat, we give below the
eotimates of @ and'A‘ for all the distributions of Appendix 6,1. Thege
egtimates were not obtained by refined methodu of fitting log-normal
dlstrlbutlons nor from the log-probit grapha. The relative standard
devn.atlon A was estimated from the Lorenz retios of Tableé, 1, by
means of the relation, L = 2 #(N /2) -1 , vhere L i? the Lorenz
™etic and ¢ the norual probability integrel. The paremeter § was
next egtimated by using the expression W = exp. (8 + N2),

. e calcu-~
substituting % for gy . Table 6,5 shows the recults of theo

lationg,
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It may be argued that the estimates Q (of percentage shares
in total consumption of different clagses of people) presented in
Table 6.2 are too rough, being based on wunsmoothed data and on linear
interpolation, which is known to be defective near the tails of the
‘distribution. The estimates of the lqg-norms.l paremeter )\ given in
Table 6.5 can be used for improving upon the estimates of Q’P given in
Table 6,2, This can be done by an extremely ‘simple formula. If QP is
the share in total consumption of the bottom 100 P p.c., of the popu-
lation in a given sector, than, under the assumptioﬂ of lqg-nomality,

Qp is related to P in the following way :

QP = % - A s . . (6.3)

where t ig the standard normal deviate corresponding to incomplete
Probability integral ¢ (0 <« < 1)y [5) 6’1 . A large number of
the Q.'s were actually re-estimated by this method. Such estimateg
would not alter any of oﬁr conclusions baged on Table 6.2 and are
not therefore being presented in this Chapter.

6.7 Limitations of the pregent anelysis ¢ The conclusions reached

in the earlier sections are not of mere academic interest, and consi-
dering their practical significance, it seems necessary Yo strees
here the tentative neture of our conclusions. The present study

suffers from a numbér of limitations, some of which would render
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refined comparisons ;either\i‘mpo'ssible or futile. The whole analysis
should be regarded as a rough examination, which can detect only
appreciable gha;nges iﬁ f_he economy in a general way, so that all our
conclusions are broad and provisional, ‘subject to revigions and re-
finements as and when further data becomes available.

In the first place, it has to be noted that our study is con-
cexhed with consumer eipenditu:oe instead of with income. It is gquite
true thaf congumer expenditure is more closely nelated to the level
of living than income, so that studies on conau;ner expenditure ghould
have great bearing ‘on the measurement of levels of living. But in
discussions a’ﬁout economic inequality, it is income and not congumer
expenditure which is very often consldered. This limitation has noth-
ing to do with‘.vthe_. rouéh or tentative mature of our conclusions re-
garding the expenditure distributions, unless one regards the same °
conclusions ag applicable to the corresponding income distributions,
which, in our opinion, would be extremely unsafe,

It should also be remembered that monthly per capita total con-
sumer expenditure cannot serve as & perfect indicator of the level of
living. Hov;vever, for the present purposes, the breakdowns of total
consumer expenditure, such as expenditure on foodgraina, or milk, or

education, or medicine and medical services, do not geem to be very

important; and data on housing conditions etcC., ugeful as they may



[e11

be in studies on '.lév.el of living, seem to be somewhat irrelevanf in
, _the present eontext, asg such data are more indicative of pagt earnings.
than of current earnings., The one real limitation of total congumer
expenditure is that it excludes public expenditure on commodities and
z;ervices. This sector of national expenditure has obviously some in-
fluence on inequality, in its true sense i thus, inequality may be
- reduced appreciably if guch expenditure is directed more for the bene-
£it of the poorer classes. It is, however, difficult to otate anything
about gow the benefits of such public expenditure were actually dis-
tributéd over the dif:f'erent clagses of population in India during the
period under investigation. E

Secondiy, there are the limitations of NSS consumer expendi-
ture dats utilised for this study. These data were collected by the
interview method for a moving reference period, either 'lagt week' or
'last month', and ag mentioned in Section 6.2, the 'month' estimates
are generally appreciably lower than the 'week' estimates. This isg in
keeping with a school of opinion that for a country like India, with
é majority of informants illiterete and backward, the interview method
cannot be relied upon to yield satisfactory family budget data : the
effect of memory 1a§ses and paychological biages is apt to be gerious.
Tmputation of the value of home-consumption etc., (vide footnote 10)

camnot always be very satisfactory. The large team of N3S investige-

tora carry out this enquiry year after year in & very routine manner;
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and the scale of the gurvey gperations eg 8lso its routinensgo mght

affect the quality of field work, Agam, while it io true that the
concepta, definitions and procedures remained more or less unchanged
over the NSS rounds, 1‘0 is generally believed that the quality of

fleld work gradually 1mproved with experienoe. Even the *Instructions

to Field Workers'l became clearer and more explicit on many pointe as
the réur;ds\progressed. This is, of course, quite natural,‘ but this
implies the lack of perfect comparability between the different rounds,
Actually, it igs felt that the first few rounds, perhaps up to the
third, were somewhat experimental in nature.

| Moreover, the estimates obtained from thé different rounds do
not refer to complete financial or calendar years, or even to the oéme
part of the year (vide footnote 9). The estimates are therefore affec-
ted by seasonality, which cannot be ignored in a predominantly egri-
cultural country like India, especially for the rurel uector: The com-
Parison of concentration etc,, of expenditure distributions relating
to different 'seasons' is certainly not meaningless, but it would have
been more meaningful to work with ("annual") distributions relating to
full years., |

There is, however, another and & more subtle effect of seasona-

lity.. The geventh round, for example, W carried out between October

1953 Snd\MarCh 1954, but the budgets collected from different sample

householdg related to different parts of the six-month period. Such
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movement of the reference period may not matter for most tabulations
on NSS data, but ag regards the distributions of persons by levels of
monthly per capita exi)enditure, seagonal variation exaggerates the
variation between persons when the moving reference period is employed,
Conceptually, the expenditure _distributions would be more meaningful
if the data collected from ex}ery psample household related to the same
period. .

Again, while the very approach of this study eliminates the
‘ 15

effect of price variation between rounds y it cannot do so with the
variation in prices within rounds, aa different sample households
were investigated in different parts of the survey period. There is,
moreover, the éffec;t of regional variation in prices, which has been
igngred in this study. |

lastly, the use of monthly per capita expenditure as an indica-
tor of level of living may I;e criticised on the grounds that it takes
no account of the Iage-sex composition of households. Monthly total

consumer expenditure per adult or consumption unit would probably

have been an improvement.
| It is perhaps too much to assume that all these factors have
merely regulted in a proportional deviation of the expenditure dis-

tributions from 'ideal! distributions of monthly per adult total

congsumer expenditure.

- - . tiofactory will be seen
15 That this olimination i8 not entirely o8
from thésfgliowing paragraphs.
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Before concluding, it may be worthwhile to reconsider some of
the ideag of Section 6..1 and to show that the inequality measures
uged in this gtudy do not completely answer'the problem created by
price variation between rounds. As indicated earlier, it is not axio-
matic that the distribution of x/u would give perfect description of
inequality : theoretically, the actual values of x/it do not have mch
significance in aﬁsolute terms, Thus, if X be some monthly per capita
expenditure figure in the base period and 4 , the mean of such
figures, and if x' and  pv be ﬂ'ne corresponding figures in another
period with a different price ‘set-up, it is in general found thaf;
x/u # x'/ur- ., The comparisons mede in this study sre meaningful in
so far ag a single coat of living index could set up the et;uivalence
between expenditures in any pair of NSS rounds. As this is not possi-
ble in general, that is to say, as the true cogt of living index would
generally depend on the level of living, the expenditure distribution
for each ‘found should have undergone appropriate non-gcalar transfor-
mations for being reduced to some common get of prices, (e.g., those
Prevailing in some base round,) before any meagure of inequality was
calculated. Such‘transformationn would, however, have affected the
measures of inequality. This point has been ignored in the pregent
Btudalr which compared the inequalities of expenditure distributions

for different NSS rounds without first bringing them to constant
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It is sometimes stated that in recent years in India, the cost
of liﬁng index hag increased more rapidly for the poorer clasges of
the population. ‘ljhe differ\enti sérieh of cost of living indices pub-
lighed by the States Statistical Bureau, West Bengal, seems to support
this statement, although the differences are smll. If this were true
in .general s one could say that the stationary pattern of the NSS
expendi ture distributions at current prices (after adjustment for
means) real—ly means an increasing»inequality in the corresponding
distributions at constant ~prices.17 The idea is clearly of cbnaider—
able importé.nce; but data on cost of living indices by levels of
living are scant: and./ox: unreliable, so that this line of thought

could not be pursued successfully.

6.8  Concluding observations : Although for all practical purposes

it suffices to st{zdy ’rural and urban sectors of India separetely, it
is of gsome interest to combine the two sectors and to examine the
inequality of the all-India distribution of persons by monthly per
capita total c'onsumer expenditure. Thigs can be done easily by utilise

ing the projections (estimates) of population given in Som and De |_21 ]

16 This points in fact to & general limitation.of. the Loren? curve,
the Lorenz ratio and most of the other statistical techniques as

commonly employed for comperisons of inequality etc., ever tiume,
or space., .
17 This point is fully discussed in Chapter 7.
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for the period cov_éred by the different NSS rounds. Thege projections
have been reproduced in Appendix 6.'2 of this Chapter.

Llet us consider any single :.t;ound and denote tﬁe rrojected popu-
lation in the rural and the urba.n‘areaa by N, and ,Nu respectiwvely.
Then the number of pe‘rsons in the jth expenditure clags will be N P j
and N p . for the two sectors, and the corresponding contribu-

uug

tions to the rural and urban consumption will be N pr,; 23

;cuj respectively. (The notation is analogous to those intro-

and

Nu pu,)‘
duced in Section 6,3, footnote 12; only the sector denoting suffix r

or u has been added.) Thus, considering the two sectors together,

there are N, P, - Nu pua persons in the jth expenditure clags and

the + N, From this, it
ir total consumption is N o, 5 r,) pu,) u,j ’
is eapy to compute the analogues of the quantities defined in Section

6.3 or footnote 12 for a given sector, and hence the different indices

Q or DP for inequality.

Such calculations were taken up for all the rounds, using week
as well ag month reference data. The 8l11-India digtribution wag
obtained by gub-samples as all the quantities mentioned in the last
Paragrai)h were available by sub-gamples. The resulting distributionn
are shown in the Appendix tables. Tableas 6.6 and 6,7 below pregent

the various measures of inequality used in thin’@aptér for the all-

India digtributions, based on week and month reference period res-

bectively.
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Table 6.6 : Some indices of inequelity for the all-India
distributions based on week reference data

(reference period sweek)

round S9P- i - index or gerameter
e %0 s s s %o % Y.
)y @ & @ 6 (© (@ (& (9 (10)
3 1 0.351 2,95 9.65 26,51 51.00 71.96 82,92 28.04
2 0.354 2.80 9.62 26,04 50.63 72.60 83.57 27.49
comb. 0.353 2.86 9.63 26,24 50.79 72.29 83.27 27.71
4 1 0.336 3,07 10.10 27.25 52.24 73.63 83.99 26,37
2 0,358 2.84 9.69 26,06 50.30 T1.45 82.72 28.55
comb. 0,347 2.96 ° 9.90 26466 51,28 72.53 83.39 27.47
5 1 0.336 3.26 10.42 27.64 51.68 72,81 82.36 27.19
2 0.334 3.34 10,49 27.33 52.02 73.40 83.05 26.60
comb. 0.335 3.31 10.47 27.51 51.88 73.14 82.74 26.86
6 1 0.351 2;46 9.29 26,81 51.35 72,23 81.68 27.77
2 0.337 3.15 10.40 27,15 51.75 73.33 83.60 26.67
comb. 0.345 2.79 26,89 51.42 T2.T3 82,57 271.27

9.81




Table 6,6 : (contd,)

(reference period sweek)

round ’-’Zb- = . __index or paremeter
SAll= |- . )
e "%.5 W0 P05 Toso Pouts Yoo & A
(1) (2) (1) (12) (13) (14) (15) (16) (17) (18)
3 1 17.08 7T.32 10.61 16,16 23.55 34.89 3.042 0,644
2 16,43 7.17 10.61 15,72 24,41 36,13 3,089 0.650
comb, 16,73 T7.23 10.60 15,90 24,03 35.86 3.066 0,648
4 1 16,01  7.61 11.11 16,43 24,70 34.73 3.0 0.614
2 17.28 7.23 10,69 15.71 23.83 36.50 3,006 0,657
comb. 16,61 7.42 10.89 16,08 24.27 35.61 3,010 0,636
5 1 17.64 7.60 11,08 16,36 23.71 34,82 2,963 0.614
2 16,95 7.67 11,28 16,01 23.98 36.53 2,938 0,612
comb. 17.26 7.65 11,19 16,19 23.81 35.71 2.951 0.612
6 1 18,32 7.18 11,00 16,32 24.14 34,57 2.957 0.644
comb, 17.43 7.39 10.96 16.24 24.29 35.73 2,935 0.632

* DP‘S

correspond to a value of Rs'.20 for

the arithmetic mean.
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Table 6.7 : Some indices of inequality for all-India
- distributions based on month reference data

(reference period:month)

round sub- index or pareme ter

L ome P 0% %50 %5 %o s .
@ (G 4 (5 (& (1) (8 (93 (10)

4 1 0.351  2.76 9.63 26,52 50.76 T72.81 82,40 27.19
2 0.349 2.96 9.86 26.52 51,01 72,58 82,52 27.42
comb. 0.350 2,86 9,73 26.47 50.90 7T2.75 82,50 27.25

5 1 0,371 2.71  9.33 25.47 49.22 70.33 80,27 29,67
2 0.332 3,13 10,20 27.51 52.51 7T4.05 83.33 25.95
comb, 0.353 2,87 = 9.73 26,42 50.74 72,01 81,62 27.99

7 1 0.355 3.28 10.19 26,35 50.31 T71.29 81,19 28,71
.2 0,382 3.45 10.65 27,06 51,09 7T2.80 82,88 27,20
comb. 0.349 3.36 10.42 26.71 50,69 72,01 81,91 27.99

8 1 0.370 3.62 9.36 25.31 49,01 70.46 80.91 29.54
2 0,382 3.42 9.44 24.38 47.84 70,13 80,59 29.87
comb ¢ 00376 3.52 9040 24088 48048 '70040 80077 29060

g% 1 0,370 3.61 9.38 25.33 49,06 70.52 81,00 29.48
o 0.381 3.41  9.45 24.42 47.92 70.19 80.44 29,81
comb. 0,375 3.51 9.43 24,91 48.56 70,44 80.78 29,56

9 1 0,358 3.49 9.63 25,62 50.15 72,59 82,52 27.41
2 0,357 3'44 9087 25'69 50'24 72’11 82,38 27.89
comb, 0.357 3.47 9.76 25.69 50.24 T2.38 82.48 27.62

10 1 0,356 3.33 10,22 26,14 50.18 71,22 81,32 28,78
2 0.360 3.26° 10,07 25.75 49,70 T1.76 82,17 28,24
comb. 0,358 3.29 10.14 25.95 49.95 T1.52 81,80 28.48

11 1 0,355 3,60 10,78 26.84 49.90 79.61 79.85 23.39
2 0.342 3,56 10,75 27.22 51,23 7215 81.80 27.85
comb. 0,348 3,59 10478 27.05 50.55 71.42 80.87 26.58

12 1 0,360 3,27 10,25 26,47 49.83 69.78 79,11 30.22
2 0.355 3.42 10,48 26,55 50.12 70.83 80.62 29.17
comb, 0,357 3435 10.37 26,48 49,99 T0.32 79.86 29.68

the coverege is all-Indiae, includ-
ceeding rows, the coverage excludes
r the 12th round are provisional.

** For thege and subsequent Irows,
ing Jammu & Kashmir, for the pre
Jammu & Kashmir. Also, figures fo
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(reference period : wonth)

-1

comb «

round ?z::x: . —F— __index or paremeter

5 ble %0.95 0.10°70,25 D0¢5o %o.15 P00 © A
O @ ) (o (3 () 05 {6 G7)  (16)
41 AT.60 7.4 10,95 15.99 24,34 35.44 2,936 0,646
2 17.48  7.40 10,66 15,90 24,22 36,32 2,911 0,638

comb. 17.50 7.28 10.76 '15.94 24,29 35.86 2.924 0,642

5 1 19,73 7.12 10,69 16,00 23,52 35,94 2.859 0,683
2 16,67 8,02 11,37 16,97 25.45 36.56 2.855 0,607

comb.. 18,38 7.61 11,01 16,44 24.42 36,24 2.857 0.648

7 1 18.81 6,12 10.58 15,69 23,89 35,65 2,725 0,652
2 17.12 6,26 11,03 15,76 24,06 36.70 2,698 0,626

comb. 18.09 6,19 10.80 15,76 24.00 36,12 2,711 0.640

8 1 19,09 4.18 1017 15,39 25,68 36,99 2.554 0.661
2 19.61 447 9.94 14.74 24,06 37.32 2,609 0,705

comb. 19.23 4.32 10,08 15.06 23,95 37.52 2,579 0.693

8% 1 19,00 4.20 10.18 15,39 23.70 37.05 2.555 0.681
2 19,56 4.48 9.95 14.76 24.06 37,28 2,610 0,703.

comb, 19.22 4,34 10,10 15,07 23.95 37.48 2.581 0,691

9 1 17,48  4.58 10,40 15.71 24,73 37.07 2.603 0.657
2 17.62  4.93 10.51 15.63 24.83 36,82 2,611 0.654

comb. 17.52 4.75 10.46 15,68 24.80 36,93 2,607 0.655

10 1 18.68 6.41 10.69 1557 23.54 36,43 2,716 0.654
2 17.83 6,13 10,38 15,36 23.74 37.74 2.749 0. 661

comb, 18.20 6.25 10.53 15.47 23.75 37,06 2,731 0.657

1 20.15 6.58 10,67 15,20 22,98 33.71 2.724 0.654

o 18,20 6,27 10.94 16,14 22.90 34.94 2,707 0.622

comb, 19.15 6.41 10.82 15‘64 22089 34.31 20714 00638

12 1 20.89 6.74 10.67 15.62 22,30 31.37 2.749 0.661
2 19,38 6.25 10.61 15.29 53,24 31,82 2.T19 0.652

2014 647 10.63 15,44 22,77 31.45 2.733. 0.655

*

The D,'s correspoﬁd to a value of Bs.

For these and subsequent TOWS,
for the preceed

ing Jammm & Kashmir,

Jemm & Kashmir. Ao,

20 for the arithmetic mean.

the coverege is all-India, includ=

ing rows, the coverege excludes

figures for the 12

th round are provisionel.



As an 111ustratﬁ,fan, Flgure 6. 9 rep:ceaents the Lorenz curves of
all-India expendlmre dlstnbutlona for 4th and 11th rounds. Figure-
6,10 shows the ogives for the aame diatributionu on log-probit scale.
The ogive for the 4th round :.s very nearly linear, while that for the

11th round is only roughly so.‘ However, taking & broad view of things,

the log-normel parameters wera -}e‘ %imated for all the rounds. Theage
estimates will also be ;‘ound in Tablea 6.6 -6, 7. The A's are of the
same order of magnltude, conflrming what may be inferred from the

other indices of mequallty glven in Tablea 6 6 - 6.7

‘It way be 1nterest1ng to extend our calculations to individual

: .tlcula.r gector (rurel or urban).
‘é}(

Thege are however, made somewhatf ifficult by the re-organisation of

states or zones of Indla mthln

States in 1956; also the~samp1e gizes are often too smwall to yield

useful results. Notmthstandmg these lmitationa, we give in Table

&

6.8 some- pzellmlnary results stateuse using the available 13th round

i

NSS data; the inter regiomal study covers both rurel and urban areas.
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From & glance at Table 6,8 it Wwould appear that in five States (Kersla,

Madhya Predesh, Mysore, Rajesthan, and Union Terri torieg) the concen=

tration of total consumer cxpenditure exceeded the all-India level

| during the 13th :f-ound period. A detsiled discussion of the inter

I'Egional va.natlon in the distribution Of ‘consumer expenditure does

not seenm neoessa.ry here altﬁnugh ;i.tq 1mportanoe in the context of

reglonal planm.ng cannot be underéstimf«ed.
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Also it WOuld be. mterest:mg to combine diutributiona for con-
secutive rounds, .g., 4th and Sth, or 11th and 12th, go as to obtain
what might be called "annual" dintributlona. For purposes of such
comblnatlon, the dm’cnbutiohn of different rounds will have to be
welghted in proportion to the dumtions of the respective rounds.
After "anmal" dlstmbutldns are - o’ota:.ned, the comparisons described
in this paper may perhap"s be carried vout more meaningfully.

Finally, it mlght be appropriéte t_e ﬁae suqh anmal distribu-
tiong tb derive the c'orresponding‘ ;incoﬁe distributions for India.

- This would of course 1mr63.ve precme idea of the distribution of

'Personal savings by 1evels of llvmg Recently a few attempts have

been made to obtain income dlstnbutlons from the all-India NSS
expendi ture distributions given in our Appendix tables [ 7..17]

In either of these studies the asgumption regarding savings is

somewhat arbitrary, if not wheu); unrealistic. It should now be

possible to Tormulate more realistic sevings functions when detailed

results of the National Council of Appiied Economic Regearch (NCAER)

saving surveys are available.

esse e ?®
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Appendix 6.1 s NSS ‘expendi ture distributions
utlliaed. in thio ptud

‘We pregent in: Tables A;-6 2. A 6.5 the be.uic mterial employed

in our analysm v1z., the' "tmated distributions of persons by

monthly per caplta total consumer expenditure, throwm up by the diffe-

rent rounds of the lilSS.

Some background informat:.on :cegarding NSS consumer expendi ture

data has been given in Sectlon 6.2 of this Chapter, It may be nece-

e
8sary to refer to -tha_t _Sg,f:t;qp;{ffmf an undgmtanding of Tebles A.6,2 -
4.6.5. | |

| Tables 4.6,2 - A.6 5 are mare or leas self-explanatory. The
flgures in cols. (3), (5), sesedeneey (25) of thege tables are the
Percentages of populgtlon fall:.ng in the twelve monthly per capita
expenditure classes. The figures in cols. (4), (6).-....+y(26) are
the corresponding averageé vo'f monthly per capita expenditure, for per-
sons belonginé to each offfhése’ ‘twelve clasges of monthly per capita
expenditure, Col. (28) -Agive‘)s‘ the over-all meen of monthly per capits
expendi ture.

| gn adopted by the N3S is generally of & compli-

The sample desi

ed
cated nature. Broadly, howeYer; it isg of the mltistage stratifi

S o ’ ded into a
type. For the rural sector, usuallys the oountry is divi

t
large number of geographical dlviaiona (atmta) and from each stre-

- cess
tum, hou eholds are gelected by 8 two - (OI‘ three ) stage pro ’
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.\

iing the Bample uni to (¢t the lant two

‘villageﬁ &nd ‘hbuééﬁ“

. Gtages) The Prooedhre‘;w Wre: or lego mrallel for the urban sector,

'Wlth Cennus blOOkS wki P ,lﬂoef“of“villaged ¢ only, for obvious

reasons, the strata o alwayg ,g'@ogmmicgny compect, In all

cages, there WB.g ‘pro,'"a“ian‘ i ratlee,nt two independent and interpe-

' ' netrating’ Bub-samplea.

Although the NSS samples deviated ueriounly from simple ryendom
sa.mples of householda, it would 'be usei‘ul to keep 1n view the sample

sizes in Table A.G 1 whl.le emmming the dintributions in the bagsic

‘ Tables A.6 2 - 5.6.5. It m%beinqtea, however, that the oample oize

for some of the earlier rounds ti;gwam, 4th) s o.ctup.lly much 1arger

~ than neported in Table A.6.1 s "the"full matex'ial o not tabulated

for obtkaz.mng the present type of dwtnbutlonc.

Table A.6,1 : Sample'sizes underlying the distributions
. : in Tables An6q2 - A.6.5

NSS round T turel urban_
o, ' nunber of  number of . ~ number of number of
: villages - houpeholds __ census blocks hougeholds
(1) G ¢ 5
2nd round 144 . 2210 - -
34w - 905 5103 . 490 1690
s o46 . . 2593 406 1085
‘Sth: o o . 942 135’9? | 405 ' 615
e w g a3 514




k3]

“ ‘:’J'Pab;l.e"A,.6.1 (contd.)

- H83 romd. , T rural | - urban

I <o T " oot oo - . ' ‘
T contns Wiocka  howsehotds
) (2} (3) - 4 - (5)

| a : reference penod 3 gnth ‘

\4th round 946 2388‘ L " ao6 1074
Sth v oAz . 1361 05 618
TR0 94 w1z ap 558

*th v &0 11% M2 - Vi@

’_;’seth_‘ " 706 ' 1869. ' 466 ‘ 18?5‘
9th " - = 1624 ' h«%16_ . - 2102 - 2099

0% 1624 1616 1328 1326

M v 1840 - 7255 562 2840

12¢h. " 1836 48 584 - - 2858

i3t v fese 6738 - -

14th (first = 1265 1198
gub-round ) ‘

- % For all rows up[thm, the geogrephical coverege was all-India
excluding Jammu & Kashmir; for the rows subgequent to this, the
coverage wag all-India including Jammu & Keshmir,

; ‘l‘he following are the sources of the data pregented in this
_*appendix
(i) The NSS Report No.20 s Pattern of Congumer Expenditure :

. Second to Seventh Rounds, Cabinet Secre
: Government of India.

1 {44) 'L’ae nss Dreft (Report) No.48 3 rmbles with Notes on |
: . Congumer Expenditure t Eighth Round, July 1954. .
March 1955. - :



e

(111) The NSS Dmft (Report) No.42 t Tables with Notes on Con-
L ESC'oendlttwe '3 Ninth Round, May - Nov. 1955.

(iv) The NSS Dmft gy(&enort)”rto.zﬁs + Tables with Noteo on Con-
: sumerw‘mxpendi‘ture ¢t Tenth Round, December, 1955 -

(v) The NSS Draft (Repart) ,“‘No.72 : Tables with Notes on Con-
smme;r Expenditure : Eleventh Round, August 1956 -
Janua.ry ’1957. S

The publlcauon numbezed (i) is available in print, while thoue

numbered (i1) - (v) are dzafts mxbmtbed to Government of India by

4
the Indian statmt:.cal Instltute The data for the 12th round, the

13th round and the 1st sub-mmd 1:8’ the 14th round were obteined
from the NSS Department of the ISI  these data are yet to be gub-

mitted to Govemment‘in the form of dreft reports.
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‘l‘able A.6 3 ) Eatimated dintnbution of peraono by.
‘ . ,monthly rer capita total consumer
- expenditure over NSS rounds s All-India

. (rural)
, . refemnce penod s+ month
round su_b’-' ‘ monthnger-caE expendlture clangses in
o eem- __0-8 811 ___11-13 i3 - 1515 ~ 18
| ple’ T00P %, 100P ¥  100P . X 100P % 100P %
() (2 (3) (4) (5) (6):( (D (8y (9) (10) (1) (12)
41 10,16 6,02 10,68 9,49 7.21 12,37 9,22 13.85 13,17 16,42
2 9,97 6,18.12,16 9.58 . 9.36 12.13 6.84 14,07 14,03 16.48
comb. 10,06 6,09 11.42,\9.54 8,29 12,22 8,03 13.94 13,60 16,45
5 112,13 6.30 17,56 9,54 11,44 12,08 10,34 1 1 16,
© 2 .15.29 6.42 19;?7 8 gs 12,26 12,13 11, %3 12 8% 13 gg 16 %Z
comb, 14,71 5.37‘15;36 9,58 11,85 12,12 10,76 13,99 12,92 16,52
T 1 15,21 6,19 17,49 9455 9.4 11,91 12.44 13.90 10,98 16.27'
2 15,73 6,22 18,09 '9.67 14,85 11,91 8.24 14,07 10,69 16,15
comb, 15,47 6,20 17.80 9.63 12,04 11, 52 10.31 13,96 10,83 16,21
. comb, 25,19 5,80 20.65 -9.48 11,31 11.97 _e¢57 14.01 9.28 .16349
% 1 26,67 5,8518.89 9446 11,71 11,98 8,86 13.98 10,11 16,55
- 2 23,43 5,92 22,32 9,50 10,96 11.97 8.29 14,04 8.59 16.45
- comb, 25.03 5,80 20,63 9.48 11,33 11.98 8,57 14.00 9.34 16,50
9 1 23,90 5,82 18,67 8.54 11.44 12,03 8.60 14.10 9.90 16,41
, 2 21.99 5,78 20.95 9.50 10,11 12.04 9.02 13,86 18,54 16.44
“comb, 22,95 5.81 19,82 9,52 10,77 12,04 8. 81 13,96 9,22 16.42
10 1 15,35 6.23 18.42 9.29 12,63 11,95 9. 52 14,00 :}-ig :g-:g
2 15,77 6.34 17.75 9.55 11.83 12,03 9.26 13.89 11, .
comb, 1;,;{% 6,27 18,07 9.41 12,23 11,97 9.38 13,96 11.35 16.52
1 17 14.07 6.83 18,76 9.56 12,54 12. .96 1§ ;3 1%-;2 12 12 :g-gg
204 4 6.54 17.58 9.54 12,33 1 99 . .
12 1 11,29 5.96 11,97 9.15 9,62 11.43 T.T1 12,66 13,61 16.35
2 8,71 5.87 13.54 9,29 8,69 11.52 9,37 13.78 13.15 16.14
_ comb, 10.01 5.91 12,74 9,22 9,16 11.47 8,54 13.28 13,37 16,26
13 - 1 11,58 6,15 16,02 9.49 9.54 12,06 10.65 14,05 12,09 16,45
2 13,30 6,18 16,68 9,52 10,75 12,02 9.26 14,07 15,02 16,43
comb, 12,44 6,17 16,35 9.52 10,14 12,03 9.96 14.04 13,55 26.47-
14(1), | 7.83 5.91 15,97 9,50 11,75 12,01 12.53 14,17 9,78 16,28

10.30 6.28 12,08 9.44 13,02 12,053 9.92 13.90 10,
109 6,13 14,05 9,48 12.38 12,04 11.88 14.07 10,21
row and for the subsequent rows, - the geog '

- including Jemm: & Kashmir, for’ gl the pnvicua rows,

ge was all-India excluding Janm & , L
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round - sub- bnllonthly“ per-capi t& exvenditure clagses in Rs
| - sam- 18-21 21-24 24-28 28-34
, - Ple 100P° X  100P X  100P % 100P X
M () (1), (4)  (15). (16). (17)y  (18) (19) (20)
4 1 12,62 19,60 6,000 22,88 " 8,20 25.95 T.94 30,82
2 10,89 19.60 8,21 22,49 T.42 25.92 T7.93 30,00
& comb, 11,76 19,62 7,10 22,65 T.81 25,93 7.93 30.42
55 1 9.64°19.80 15,94 '22.74 6,10 26,05 3.48 30,37
2 823 19,75 6,09 22,41 6,71 25,79 3.91 30,57
comb. 8.94 19,76 - 6,02 22,57 6.41 25.91 3.65 30.48
7 1 9,22 19,04 7.38 22,07 6,67 26,25 4,07 30,72
2 8.29 19.08 6,51 22,47 4.90° 25.81 5.55 30.43
Combo 8.75 19.06 6.94 22.26 5.77 26.06 4082 30055
8 1 6,52 19.52 4.56 22,39 3,36 25.64 3.42 30,21
2 6,79 19.41 5.41 22,38 3,95 25.96 5.38 30,33
comb. 6.65 19.45 4,99 22,38 3.65 25.81 4.42 30,28
B8 1 6.62 19,53 4.56 22,40 3,36 25.65 3.44 30.25
' 2 6.80 19.42 5.41 22,37 3.95 25.96 5.41 30,33
. comb. 6.71 19.46 4.99 22,37 3.66 25.82 4.44 30,30
9 1 7.70 19.29 5,36 22,56 5.02 25.57 4.97 30,27
2 8.28 19.31 7.68 22,30 4.69 25,63 3.43 30.35
. comb, 7.99 19.33 6.53 22.41 4.85 25060 4019 30031
10 1 9.04 19.61 5.57 22,28 6,49 25.67 3.86 29.94
2 6,83 19,50 8.45 22,42 3.78 25.81 5.44 30,94
comb, 7,92 19.59 T.03 22,36 5.12 25.75 4.66 . 30,54
11 7.51 19.75 6,08 22,41 5.98 25.97 5.39 30.78
.2 10.18 19.43 5.14 22,39 4.84 25.85 4.76 30.50
 comb. 8,81 19,58 5.62 22,40 5.42 25.92 5.08 30.68
12 1 12,35 19,03 8.12 22.42 T7.83 25.48 6,51 30,61
- 2 12,24 18,89 6.18 21,75 8421 24,52 9.37 29.80
. comb, 12,30 18.96 T.16 22,13 8,02 24.98 T.93 30,13
13 1 10,32 19.47 8.45 22,32 6,42 25.72° 5.81 30,53
2 8.02 19.39 6,42 22,48 6,85 25.49 5.49 30.95
comb. 9.17 19.41 T.44 22,40 6,63 25.82 5.65 30,72
14(1) 1 11.48 19.82 6,75 22.52 7.51 25.33 6.21 30,18
‘4(');;,”~ 8.61 19,01 T.92 22,98 7T.25 25.65 6,03 29.24
77 10,06, 19,49 7.33 22,77 T.31 _25.48 612 20,72 - .
A : — ':‘ — ! o



! Table 1.364.}]:’ (contd, ).

réferenoe period s month
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 Wonthly per-capita expendlture olasset In Mo

&M~ 4-43 . 43-55 55 & above 811 clagoes
Ple  100P X 100P _ X. 10OP X  100P x
() () (1) (e2) (23) o4y (25) (26) (27)  (28)
4. 1 8.29 38,09 3.52 47,57 2.99 84.82 100.00 21,74
2 8,17  37.64 3.79  48.03 3.23 86,72 100,00 21,41
comby: 7.2 37.687  3.66 47.84 3,11 85,82 100,00 21.57
5 1 3.37 37.80 1,49 47.70 1.55 105.82 100,00 17.39
2 2,31 ' 37.33 1,91 48,31 2,05 89.22 100,00 17,21
comb.  2.84 37.61 1,70 48,05 1.80 96,39 100,00 17.30
T 1 3.6 36,76 1,61 49.16 2,14 89,73 100,00 17.65
combe - 3.73 36.89 1.97 48.98 1.57 89.05 100,00 17.24
8 1 2,39 37.65 1,40 49.18 1,95 76,50 100,00 14,91
22,90 37.68 0.60 47.73 1.37 74,04 100,00 14.97
© .comb. - 2,65 37.67 1.00 48,73 1.64 75.46 100,00 14.93
8 1 248 37,60 1,39 49:18 1.91 76.54 100,00 14,93
2. 2,88 37.69 0.60 47.73 1.36 7T4.04 100,00 14.98
comb, 2. 68 A 37!63 0099 ' 4807} 1.63 75049 100,00 14.96
9 1 1,86 36,77 1,01 46,20 1.57 67.49 100,00 15.06
-2 2,29 37.92 1.57 46.44 1.45 71,69 100,00 15,33
comb. - 2,07  37.37 1.29 46,32 1,51 69,52 100,00 15,20 -
10 1 4,42 37.54 1,20 48,80 2,27 81,09 100,00 17,30
comb. 4,35 37.64 2,08 46,30 2,24 81,05 100,00 17.61
1" 1 2,65 38,20 1,62 48,06 1,11 119,29 100.00 17.17 .
.2 3,27  37.87 1.74 47.90 1,00 103.38 100,00 16,75
cotb, 2,95 38,06 1.68 47.99 1.06 111,99 100,00 16.97, -
12 1 5,39 37.52 2.69 48,19 2.9t  76.47 100,00 19,78
4.70  34.71 2,39 41,90 3.45 75.09 100,00 19.88
: 5,05 36,25 2,54 45,26 3.18 75,73 100,00 19,61
13 4.48 37.89 1,82 48.88 2,82 82,14 100,00 19,10
- 4.53 38.49 1,70 47.43 1.98 81,45 100,00 18,11
4,51 38,19 1.76 48,21 2.40. 81,87 100,00 18,59
A A 629 38.08 2.01 48,85 1,49 100,97 100,00 19,27
2 8,97 37.78 3.22 51,10 .2.87 " 68.66 100,00 20,43

&
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Teble 4,65 MﬁmmdMMnmﬁmofmmmaw
.7 mohthly per capita totsl consumer
expenditure over NSS rounds : All-India

(urban)
o . reference period : month
round sub- ' monthlj Per capita expenditure clasees in Rs,
_ 08 M- 08" 811 11-13 13-15 15-18

| P 400P % 100P % 100P % 100P. % 100P %
(M (2 )@ () (6 (1) (8) (o) (10) (11) (12

33 6.77 9483 9.70 6.75 11,98 6.98 13.69 11,51 17.40
6.64 9.39 9.59 8.62 11,97 8.81 14,37 12,17 16.51
81 9,15 9.64 7,64 11,96 7,90 14.06 11,86 16,98

86 7.39 9.69 8,97 11.83 7.33 14.53 11.41 16,70
.64 10.04 9.21 8,01 11,62 5.53 13,98 11,09 16,16
8.64 9,44 8.51 11,74 6.47 14,32 11,27 16,45

7

1

9.

8
8,93 9.60 7.83 11.87 T.54 13.72 11.53 16,19
0.17.9.00 9.33 11,94 11,13 14.19 11,18 16,37
2,

09 9.36 8,56 11,92 29 14.01 11,36 16,27

1

]

1

12.98 9,50 11,80 12,14 9,67 13.99 10,06 16,34
10,79 9.57 6.46 12,00 9.32 14,05 8.13 16,34
11.91 9,55 9.19 12,08 9,50 14.02 9,12 16.33
1
1
]
1

3.03 9.48 11,78 12,12 9,69 13,99 10.14 16,35
0.92 9,57 6.53 12,00 9,28 14.06 8,11 16,34
1.99 9,53 9.21 12,09 9.49 14.02 9.15 16,32

1,83 9,20 9.46 11,78 8,18 13,92 12,48 16,28
15.45 9,70 9.89 12,02 7,38 14,13 11,46 16.45
13,61 9,48 9,67 11.91 7.79 14.03 11,98 16,35

10 1 W24 12,90 9,27 10,45 11,97 6.5T7 14415 12,72 16443

12 31 9,44 9.41 12,01 7.68 14,02 12,87 16,32

1
3

5 12,24 9.62 8,81 12,03 9.43 14.01 12,65 16.42
4 14.55 9.51 8,76 11,95 8,17 13,89 12,63 16,37
“re. . combe .85 13,43 9,56 8,79 11,99 8.78 13,95 12,65 16,40

12 1 4,25 6,99 10.41 9,41 B.43 12,06 7,85 13,98 12,54 16,45
- 2 7.1 6,24 10.63 9.57 9,00 11.97 9.53 14,00 11.48 16,56
. comb, 5.72 6,51 10,52 9.49 8,72 12,01 8,72 13.99 12,00 16,51 -

11

Pa ﬁﬂﬂ.u row and for the subsequent rows, the geographical ooverege
ff m\ 1-India including Jemmm & Kashmir; for all the prev:loun Tows,
' the coverage wap a8ll-Tndia excluding Jamm & xaahmir.



Table A.6.5 ¢ -('contd.)‘
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' reference period s month

11.09

round Sub- | mon‘ch_)_._y per capite expenditure clasgep in s, '
same 18-21 T 21.24 24-28 28-34
* Ple - 100P % 100P_ % _ 100P Xx. 100P X
(1) 2) (13) 7114)“ (15) (16)A (17 (18) - (19) (20)
4 1 . 7.51 18,78 11.19 22,63 T7.28 25.97 12.04 31,02
T2 8,57 19.54 . 6.66 22,33  7.83 26.43 11.13 30,59
. comb. 8,04 19.17 8,91 22,55 . T.56 26.22 11,56 30,81
5 1 10,41 19,92  5.61 22.57 7.29 25.89 11,13 31,16
' 2 7.94 19,53 11.31 22,33 T.37 26,37 10,00 30.96
. .comb, 9.24 19,75 8.31 22,39 T.33 26,12 10,59 31,08
S U 7.60 19,27 8,19 22,89 10,01 25.68 5.32 30.42
e 2 13,34 18,84 T7.37 22,26 6,52 25,56 5.50 30,91
comb, ~ 10,44 18.98 T.79 22.59 8.32 25,64 . 5.41  30.67
81 9418 19.24 8,34 22,49 B8.05 25.82 5.1 30,47
2 9,98 19,46 T.46 22,13 T.67 26,25 8.18 31,19
coub 9.57 19.32 T.91 22.32 7.85 26,02 6.92 30.90
8 1 9.14 19.21° 8,31 22,50 8.01 25.83 5,70 30.46
2° 9.98 19.45 T.42 -22,14 T.63 26,22 8,16 31.20
. combs . 9.55 19.34 7.88 22,33 7.82 26,02 6.90 30.88
9 1 6,49 19.41 B8.64 22.26 6,39 25.91 10.50 30,82
, 2 7.54 19.52 7.70 22,38 6,17 25.84 8.04 30,51
comb.  7.01 19.47 8.18 22,28 6,28 25.86 9.28 30,67
10 1 11,79 19.54 6.84 22,50 T.57 25.99 7.00 31,02
2 8,66 19.13 T7.57 22.85 8.90 25.89 9.49 31,34
_ comb, 10.28 19.38 7019 22-70 8021 25-94 8020 ‘ }1018
1 1 7.64 19.42° 5.89 22,44 9.20 26,03 T.95 30.49.
2 9.56 19.62 T.98 22,70 7.79 25.96 715 30.55
 comb. 8,63 19,53 6,96 22,60 8.47 26,00 T.54 30,52
12 1 11.36 19.5T 8.49 22,50 8,72 25,71 8.66 30,74
re 10.84 19.48 6.77 22.64 7.83 25.88 7,86 30.51
19,55 T7.60 22,56 8,26 25,80 8.25 30.63
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‘Teble A.6:5 (con.t&.)

reference period : month

round ‘ ‘ ___monthly per capita expenditure cleps in Rs.
T J4=43 43-55 - 55 & above _ all clagges
Ple  400P % 100P X 100P X%  100P X
(B _(2) (0 (e2) (33 () (25) (26) (27) _ (28)
4 1 10,19 37.74 6,67 49,46 9,26 95.05 100,00 30.20
- 2 9.02 38.26 T.53 47.73 7.30 86,43 100,00 27.42
comb. 9,60 37.98 7.10 48,51 8,27 91.21 100.00 28.79
5 1 T.AT 38.22 4.89 49,69 12,83 102,33 100,00 32,19
2 9.38 37.41 3.93 47.09 8.19 71.08 100,00 25,21
comb, 8,38 37.79 4.43 48,60 10.64 90.93 100,00 28,86
7 1 8.7 37.77 5.29 ° 47.93 6,60 81,74 100,00 24,21
2 7.51 38,63 4.40 49,65 6.41 78,80 100,00 23,57
~ comb.  T.85 38.15 4.86 48,70 6,51 80,33 100,00 23,88
8 1 6.25 37.93 3.75 47.96 4.84. 81,56 100,00 21.83
.2 '9,40 38,16 6.54 49,52 T7.97 98.14 100,00 27.76
comb. 7.79 38.06 5.11 48-94 6037 91071 1mom 24072
8 1 6.26 37.93 3.76 47.97 4.84 81.47 100,00 21,82
2 9.34 38.15 6.54 49.50 7.94 98,07 100,00 27.68
. combe  T.TT 38.05 5.12 48,92 6,36 91,52 100,00 24.69
9 1 7.88 37.98 5.33 47.96 5.23 - 87.89 100,00 24,06
~ comb,  T.64 37.78 5.39 48,04 5.51 83.21 100,00 23.69
10 1 8.13 38,41 4.95 48,72 6.33 87.76 100,00 24.83
comb,  T7.63 38.00 5.51 48.48 6,38 88.13 100,00 25.24
"1 7,06 37.76 4.06 48,35 T.13 108,65 100,00 26,09
2 5,72 38,51 3.11 48,09 7.41 83,90 100,00 23.87
. combe - 6.37 38,11 3.5T 48,23 T.21 95.66 100,00 24,98
12 1 6,07 38,51 6,21 48.43 T.01 117.13 100,00 26,05
2 7.83 37.97 5.21 49.45 5.91 94.41 100,00 24.97
6,98 38.20 5.70 49.02 6,44 106,36 100,00 26,46




Appendix 6.2 3 Population egtimates for
mid-periods of NSS rounds

Table A.6,6 is reproduced from Som and De's paper entitled
"Current popula.’cior_; estimates for India", which was presented at

the fifth gsession of thé Indian Sociological Conference, Lucknow,

1960.’\ It gives the population estimates for the mid-periods of the

different NSS rounds, firet to fourteenth, by the two independent,
»interpenetrating sub-samplés, separately for the rural and the
urban gectors of all-India (inclﬁding Jammm & Kashmir). For the
me thod of arriving at these projections, the reader ia referred
to Som and De's original paper. The estimates are pregented here
for ready use by interested readers : these were utilised in
Sectioﬁ 6.4 and again in Section 6.8 for obtaining the all-India

picture (rural-urban combined),
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Teble A.6.6 : Estimated population (in millions) for

. to fourteenth, in all-India rural and
‘urban, by two independent, interpene-

the mid-periods of the N33 rounds, first

trating camples

NSS , rurel urban
round 8.8.1 B.0,2 comb.  g.8,1 ©8.8.2 comb
() ) Gl @ G & (M
1 297.4 29744 - 297.4 63.4 63.5 63.5
2 298.8 1 298.7 298.8  64.2 64,2 64,2
3 . 300.2 300,0 300.1 65.0 65.0 65,0
4 303.2 302.8 302.9  66.5 66,4  66.5
5 305.6 305.0 305.2 67.8 61.7  67.8
6 ° 307.0 - 306.3 406.6 ~ 68.5 68,4  68.4
7 " 309,5  308,6 309.0 69.8 69.6  69.7T
8 313,3 312,1  312,6 . T1.8 745 Ti.T
9 316.7 315.3  315.9  T73.6 76,2  T3.4
10 319.3 317.7 31844 74.9 T7.5 T4.7
1 322,5 320,7 321.4  T6.6 791 76,3
12 - 324.8 322,8 323.6 7.7 80,2  T7.5
13 328,7 326,44 32T.4  79.7 822 T9.4
14 333.9 331.2  332,3 82,3 84,7 81,9
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Table 4.6.8: Estimated distributions of persons over monthly
per capita expenditure clagoes by NSS Rounds @
all-India, rural end urban combined.

reference period : month

sub- = monthly per capita expenditure clagges in Gse
gam- - 0-8 8-11 11-13 13-15 15-18

‘Ple 100P % 100P % 100P % 100P X 100P X

L‘l) (2) (5) 4y {5y 18) (71_ (8] “195 UQS o
4 1 9.02 6,08 10,00 9.52 7,11 12,30 8.82 13.83 12,97 16,59
2 8,71 6422 11,66 9.58 ° 9423 12,10 7.19 14,14 13,71 16,48

comb. 8.86 6,14 10,83 9.55 8.17 12,18 8,01 13,96 13.28 16,54

5 1 10.20 5.95 11,14 9,22 9,50 11,50 7T.64 12.99 13.21 16,40
comb. 9,32 5,96 11.99 9.25 9.04 11,52 8.16 13,43 13,00 16.29

7 1 13.86 6,19 16,84 9.56 8,90 11,90 11,54 13,88 11,08 16,25

2 14,15 6,23 16,63 9,59 13,85 11,91 8.77 14,10 10.78 16,19

combs 14,01 6,20 16,75 9,59 11,40 11.92 10,12 13.97 10,93 16,22

8 1 23,60 5,87 17.81 9.47 11,67 12,00 9.06 13,97 10,08 16,51

220,58 5,95 20,11 9.49 10,13 11,97 8.44 14.05 8.43 16,42

comb, 22,13 5,90 19,02 9.49 10.91 11,99 8,74 14.01 9,25 16.46

*§ 1 23,44 5.87 17.80 9.46 11.72 12,01 9.01 13,98 10,12 16,51
2 20,49 5.95 20.12 9,51 10.11 11.97 8.48 14,04 8.50 16,43

comb, 22,00 5.89 19.02 9,49 10.93 12,00 8.74 14.00 9.30 16,47

9 1 20,82 5,85 17.38 9.50 11,07 11.99 8.52 14.07 10.39 16,38

2 19,22 5,81 19,88 9.53 10,07 12,04 8,70 13.90 9.11 16.44

comb, 20.07 5.84 18.65 9.51 10,56 12,02 8,62 13.97 9.74 16.40

10 1 13,34 6,23 17.37 9.29 12,22 14,02 8,95 11.95 11,52 16,59
| 2 13.43 6,34 16,57 9,56 11,14 12,03 9,18 13,90 11,76 16.38 -
comb, 13.43 6,27 16.98 9.41 11,69 11,98 9,06 13.97 11.64 16,48 -

111 12,89 6.79 17,51 9.57 11.82 11,97 11,62 14,11 12,25 16,47

2 14.05°6.48 16,98 9.54 11.62 11,98 8.81 13,96 14,10 16,48

comb, 13.48 6,64 17.28 9.54 11,73 11,97 10.24 14,04 13.15 16.49

12%% 1 12,21 6,35 16,19 9.52 10,87 12,09 9.86 13.93 14.44 16,52

2 13,66 6.42 17.45 9,61 11,61 12,12 10,86 14,02 11,00 16,58

comb, 12.97 6,38 16,84 9,56 11,25 12,10 10,37 13.9¢ 12.72 16,54

* For these and the subsequent rows, the doverage is all-India, -
including Jamm & Kashmir; for the preceding rows, the coverege
excludes Jamm & Kashmir only. v

** Figures for the twelfth round are provisional.
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reference period : month
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round 590" » monthly per capita expenditure clagses in Rs,
sam- 18-21 " - 21-24 24-28 28-34
ple  100P % 100P - .%  100P X 100P X
2y (13 (14) (15)  (16y (1) (18) (19)  (20)
4 1 11.70 19,51 6,93 22,81 8,05 25,95 8.68 30.87
2 10,47 19.59 T7.93 22,47 T.49 26,02 8.51 30,14
comb « 11.09 19.56 7.43 22065 7.76 25098 8-59 30051
5 1 12,00 19,17 7.66 22,44 T7.73 25.55 T1.35 30.76
3 11,46 18,97 7.11 21,92 8,06 24.83 9.48 30,02
comb. 11,74 19.07 T7.37 22,18 7.89 25.17 8.4 30.35
7 1 '8.94 19.08 T.53 22.23 7.28 26,11 4,30 30,65
2 9.22, 19.02 6.67 22-43 5020 250755054 30052
comb. 9.06 19,04 T7.10 22,33 6,24 25.96 4.93 30.56.
8 1 7.02 19.45 5.26 22,42 4,23 23,70 3.85 30.28
comb, T.19 19,42 5.53 22,36 4.43 25.88 4.89' 30.44
8 1 7.09 19.45 5.26 22,43 4,23 25,71 3.86 30,31
2 7.41 19.43 5.80 22,31 4.66 26,04 5.9 30.56
comb, 7.24 19.43 5.53 22,36 4.44 25.89 4,90 30445
9 1 T.47 19.31 5.98 22,48 5,28 25.65 6.01 30,45
2 8,14 19.35 T7.68 22,32 4.98 25.68 4.33 30.41
comb. T.81 19,35 6.84 22,38 5,12  25.66 5.15  30.43
10 1 9.56 19,59 5.81 22,33 6,70 25.74 4.46 30,26
2 7.19 19.41 8.28 22,50 4.78 25.84 6.23 31,06
comb, 8.37 19.54 T.06 22.43 5.71 25,79 5.33 30.73
11 1 7.53 19.69 6,04 22.42 6,60 25,99 5.88 30,70
2  10.06 19.47 5.70 22.48 5.42 25.88 5.23 30.51
combs 935 19,71 6.33 22,57 %58 21.23 1.78  30.33
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Table A.6.8:(contd, )

_ reference period s month
round sub= ___monthly per capita expenditure classes in Rs.

587 - 3443 43-55 55 & above all clasgeg

PIe. 100P %  100P %X 100P X _ 100P X
(o) (1) (e2)  (33) (28) (25) (28) (27} (28)
4 1 8,63 38.02 4,09 48.12 4,12 88,96 100,00 23.27

2 . 6.68 37.79 4.46 47.94 3.96 86.62  100.00 22.48

5 1 5.77 37.68 3,09 48.62 4,71 89.26 100,00 22,02

2 5.55 35.58 2,67 43.29 4,31 T3.71 100,00 20.84

comb. 5.66 36.66 2,88 46,19 4,54 82,21 100,00 21.47

7 1.73 4.48. 37,10 2,29 48,64 2.96 06,45 100,00 18,86
2 4.49 37.51 2,70 49,12 2,02 82,47 100,00 18,06

: comb,  4.49 37:30 2,50 48.88 2,47 84.84 100,00 18.46
8 1 3,11 37.75 1.84 48.72 2,47 178,35 100,00 16,21
2 4,15 37.89 1.74 49.02 2.64 88,05 100,00 17.42

comb. 3,61 37.83 1.77 48.84 2.53 83,12 100,00 16,76

8 1 3,18 37.72 1.83 48.72 2.46 78,35 100,00 16,23
2 4,12 37.89 1,74 49.01 2.63 88,03 100,00 17.42

comb., 3,63 37.80 1,76 48.83 2.51 83,11 100,00 16,77

9 1 3,00 37.37 1.82 47.17 2.26 76,39 100,00 16.77
2 3.28 37.76 2,33 47.21 2.28 75,22 100,00 16,88

comb, 3,12 37.56 2,06 47,17 2.26 75.80 100,00 16,80

10 . 1 5.12 37,80 1.91 48,76 3,04 83,73 100,00 18.73

) 2 - 4.8% 37.67 3.56 46,31 3,05 84,20 100,00 19,44

comb. 4.97 37.74 2.73 47.14 3.03 .83,89 100,00 19.06

11 1 3,50 38,03 2,09 48.17 2,27 112,86 100,00 18.87

2 3,75 38,06 2,01 47.96 2.27 90.79 100,00 18,17

comb. 3.61 38,08 2,04 48,07 2.25 101.87 100,00 18,50

12 1 3,89 38,01 2,40 48,06 2,60 111,69 100,00 19.44
' 2 3,42 37.62 2,57 48,77 2.82 91.39 100,00 18,76 .

3.64 37.83 2,47 48.48 2,70 100.99 100,00 19.07




Chapter 7

THE EFFECT OF DIFFERENTIALS IN CONSUMER
PRICE INDBX ON LORENZ MEASURE OF INEQUALITY*

Tel. For comparing the inequalities of two expenditure distribu-
tionsl d;i.fferix’:g in timez', one should bring the later distribution to
the prices Aof the bear]ier. This need does not arise if the oomm;r
price index, for the later period with the earlier as base, does not
change with the level of expenditurey but where this index increases
(or decrenses) monotonicnlly with expenditure, then the
current price distribution for the later period shows gretter (or less)
\ inequality than the corresponding constant price distribution.
Antlogous results have 01so been proved for the concentration cm-ves.3

of expenditure on specific commodities. These results are numeriocally

illustrated from the Mationdl Sample Survey data.

* This chapter is based on 2n expanded version of a paper which was
redd at the Second Beconometric Conference held at Wltair during

23-26 June 1961 [3].

1 Distributions of persons by total consumer expenditure per oapita
at current prices are being referred to as expenditure distributions.

2 The idea contained in this note 'is also applicable to the problems
of comparing expenditure distributions differing in space.

3 For the difinition and proper¥ies of such ocurvee, vide [5 1.
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The present study arose but of an investigntion [1] into the
chinges over time in the inequality of the all-India expenditure dis-
tributions thrown up by the different 'rounds' of the Indign Mitional
Sample Survey (NSS), It wos felt that the compirison of inequalities
of two expenditure distributions relating to different time-periods
is concéptuality somewhat difficult. Given two expenditure distribu-
tions, one for the !'bage! period and the other for the 'ourrent’ period,
it is necessary to bring both the distributions to some common set of
prices, before dmy medsure of inequality is odrlculated, The natural
step would be to -bring the current period distribution to the prices
prevailing in the h;xse period distribution'remaining unchonged. This
means finding out, with the help of consumer price indices, the (real)
expenditure y at base period prices which is equivalent to edch
expenditure figure x involved in the current period distribution,
and obtaining the distribution of the y's. The metsures of inequality
calculated for the base period distribution should be compired with
those for this disfribution of y's, and not with those for the x

distribution. In other words, the comparison should be odrried out

at constant prices.
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This adjustment, necessitated Ly price variations over time, is
hardly ever ca'rriad out in praotice. The funetion n(y) -? defining
the consumer price indiceg is not alwys known, even dpmroximrtely, in
the form of & series of consumer price indices, edch index relating
to & particular range of y. Most often the inequality medsures
cnlcu_lated for the x=distribution are comprred with those for the

bage! distribution.

Now_, most of the known medsures of inequality are unaffected Ly
soalar transformitions of the variate. Tus, if n(y) were constant
over the whole range of x or y, the disfributions of x and y
would be essentidlly the same for purposes of measurement ‘of inequality,
If, however, n(y) vories with X or y, that is to say, if the con-
Sumer price index varies with the level of living, the inequality
medsures will be different for these two wariates. In such cases, the

measures for y should alone be compared with those for the Lase

distribution.

It will be proved below that if =(y) is 3 nanotone increasing
function of y, the distribution of x extggerates the true extent of
inequality (which is shown by the y-distribution)§ the Lorenz curve
for x will lie uniformly below the Loremnz curve for Je Ify, on the

other hand, n(y) is 2 nmotone decreasing function of y, the Lorenz

curve for x will lieuniformly above the curve for y. Section 7.2
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proves this result for the theoretical distrilutions of x nd vy,
assuming only :cmt X 1is 2 non-negative -variate with a distribution
of the continuous type. Section 7.3 proves the same results for the

grouped case.

Section Te4 considers the need of M justmente for concentra-
tion curves for .individual commodities. No adjustment is fownd to be
necessary for such curves based on quantitative consumptim. For cone
centration curves of expenditure, hdwever, results analogous to those for

the Lorenz curve have been proved. On];.r, instead of n(y), the

functioﬁ expressing_ the consumer price index for the commodity as a
funétion-of ¥ 18 involved. |

Section Te5 shows the results of sach ad,justmenta-on some
Lorenz and concéntn'ltion curves obtained from the Indian Nationdl
"Sample Survey. Suitable deflators used were specially constructed for

the purpose., The results of price adjustment do not seem to alter the

bagic conclusions substantially,

7+2. Ungrouped distributions of the contimmous type. We first

complre the inequhlities of the ungrouped theoretical distributions of
X and y which are 2ssumed to be of the continuous type.
We start by exdmining & model, which, although simple, seems to

be fairly illumindtings let x be lognormilly distributed with
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‘relative standard deviation4 (inequality parameter) }‘x' and let
nly) = « yB, where « dnd B are constants Then we have
X = yr(y) = ay B+l g tiat (1) B> =1, and (i1) .y 1s also lognor-

m~'t11y distributed, with its inequality partmeter )‘y given by

| }\x - (B +1)Ay (701)
Thus we hawe | '

Ay SAps 3 B> 0 (7.2)

A> A if = 1<B <O (7.3)

Now the Lorenz curve for the log-normdl expenditure
distribution is defined by the equation
t Q = tP - A v (704)
where Q is the proportion of total expenditure incurred by the
poorest 100P¢ of the population, and A the relative standard devia-

tion [2]. It follows from this-equation that the Lorenz curve for &

log-normal distribution having & gredter vlue of A 18 wiformly -

below the Lorenz curve for any log-nornz;l distribution with a amtller
wlue of A. Obviously, a&ll medsures of inequality (e.g. the Lorenz
ratio) woulcivbe inereasing functions of A. That the lLorenz ratio
inorenses with A can also be seen from the relation

4. Distributions of persons by total consumer expenditure at current
prices are being referred to as expenditure distributions.
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br2g(gp) -1 (7.5)
where ¢ denotes the normnl probab:_llity. integral.

Now case (7.2), with B > O corresponds to & situdtion where the
consumer priée index is higher for the rich than for the poor§ in this
case, Ay ("}\x, 80 that the Lorgnz curve of x (current expenditure)
exdggerates the true extent of inequality (which is always given by the
Lorenz curve of y.) In case (7.3), on the other hand, P < O, which
implies a higher consumer price index for the poor than for the fichi
in this case, the Lorenz curve of x understates the true extent of
inequality. |

The above results cam be shown to hold good even in the general
case, It is sufficient to assume that x is & non-negative vari.:lte with
a distribution of the contimuous type, and that n is 2 monotonic func-
tion of y taking positi:,é values. (For the sake of definiteness, we
shall suppose that = is monotonic incredsing). It follows that y is
also non-negative and has & diétrib.xtion of the contimious type.

Iet F,(P) and F,(P) be the functions defining the lorenz curves
.of x and ¥y reSPectiveiy, P being the incomplete probability integral
(i.é. the apScissa): Clearly, these functions will be contimaous and
differentiable throughout (0,1).

The derivative of Fl(B) with respect of P is given by

Ne - 53 (1.6)
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where x p is the vglue’ of x hdving incomplete probbility inte-
gral P, and E(x) denotes the expected value of x [5]. Similarly, the

derivative of FZ(P) with respeot t6 P is

oy |
P N
the notation being perfectly analogous. We thus Inve
F'l(P);iE) ‘n()E 7.8)
B "7, B TV Ek 1.

Since E(x) and BE(y) are constants, this shows that the left hand side
of (7.8) is & monotone ingreasing function of yp or P

We moy now note that the function F(P) = F,(P) - l'g'l(P) bas geroes
at P« 0O and at P = 1, It must therefore m.ve one or more extremums
in (0,1). These should satisfy the condition that

P (P) = Fé(P) - r'l(P) -0 (7.9)

Now if this holds for P = 0’ then

F! (Po)
FZ,L"(P-O'S - lv (7010)

and (7.9) cannot hold for any other wlue of P since Fi(P)/F‘,'!(P) is

" nonotonic function of P. There is, thus, only one extremunm of F(P)

in the interval (0, 1)y therefore,

Fi(P) <FJ (®) for all P < %, (1112)
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P1(2) > FL(P) forall P> B, (7.12)

The derivative of Fi(P)/Fé(P) with respect to P is

A\

F1(2) 71 (2) - F1(p) FA(P)
Chabc 4 1.2 (1.13)

[53(»)] 2

and this must be positive for all P as the ratio Fi(P)/Fé(P) is a

monctone increasing function of P. We thus have

F;(P) P (P) '
BE) > B

for all P (7.14)

In particular, for P = By, we have, in virtue of (7.10)

Fr (P)
1Y6 :

® () 1, : (7.15)

2 VY0 : _
which means that F" () = B (2,) = FY (B,) is negative. Thue the
single extremum ot P = P, is & miximm of F(P) = F2(P) - Fl(P). A8
F(P) is gero at P =0 and P = 1, this also shows that F(P) is
positive throughout (0, 1)

W may put these results into words as follows: The lorenz ocurve

for y is uniformly fbove that for X, the vertiodl distance between

the ourves reaching & mximum for that walue of P for which

) = (7.36)
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Below this value of P, the slope of the ourve for x is lass than
the alope for the curve for y the inequality being reversed for

P> PO' The slopes are equitl 8t P = -Po.

As the Torenz curve for y dis wiformly abvove that for x the
- Iorenz measures of inquality will satisfy the inequality Lx > Ly.
This follows from the geometrical interpretation (or definition) of
the Lorenz ratio, The entire positi: on will be reversed (e.g. Ly will

be greater tn L ) if n(y) is a monotone decreasing funotion of y.

T¢3. The case of grouped distributions 3 Consider now the situation
where the x-distribution is specified Wy [ p,, ;1[ (i = 1,2,,.. g)
where Py is the pr0p6rtion of population in the i;th expendifure
émss, and :':i average expenditure of all persons in this class,
thére being in all g expenditure clisses., This onse deserves
special mention because here (i) x need not be strictly continuous,
and (ii) the y-distribution is obtained aly approximitely W using
a4 single deflator for all x's within the i-th expenditure class
(1 = 1,2y0..y g)e

- The broken Lorenz curve of x is obtained by joining the points

(Pi’ Q:l) (i = 1,2,00.y g) where
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d 8‘ -y 3 g |

wbare a J: - p 3 J urve for y is obtained by plott:l.nc the

points (Pi' Qi) whére
| i_’ a; g o |

St e (2 -l 2 -l g A .

) (5. s )/(;-1 7 )‘ | (7« 18)

N Multiplqing the numemtor of Q1 by the denominntor of Qi and
the denomimtox of‘ Qi by the' numatOr of Q ond comporing the

ooeft‘icienta ot‘ all the a 5 j'a, it oan be ¥nsily seen that

LJ,‘

- ’ A
. )
g e

QY i o Em S e SRy (729)
and |
i | ' G2y if MM 2 .. 27y (7.20)

- This means that the lorenz curve for X is beléw that for y if ‘the
x'e axe monotone incrensing, oad above the ourve for y 1if the x's

" are nonotone decredsing. Conomaionc regording the two Larens ration

‘ ,:follow obviousl.f from tms.

'me oase where the dzstribution of x is specified in g mmle

‘v ’ \uth the group mens xl’ ’2""’ x_ (and the Loremns curve buoed

ngwwaaw ) 1a but a epecinl case of the above. - The proof of the
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above results is very similor but 8lightly simpler for this odse,
" The ‘broken Lorenz ourve defined by (7. 17) 16348 to thé following

*

formulﬂ for the Lorenz r‘lt:.o
S g

which simplifies to
xl + 32 + o000 + X

( L £l - (1.22)
g

L'&.—ln
x g

® jr

if the x-~distrilution is specified in g fractile groups, where

X

‘Jities regarding the two Loreng ratios can be directly proved from

=X, 4+ eee + i'i. The formulde for L ore ondlogwus. The inequi-

these formulne.

T+8. The effect on\conoentmtion curves, The concentration curve of

&ri:f commodity shows the percentdge Q of the total consumption of the

commodity which is consuned by the poorest P ¢ of the population.

In most cnses, however, the dctutl quantity consumed is not omsidered

for such curves, tut only the consumer expenditure incurred on the
ocommodity, so thot the curve shows the percemtige Q of total consumer

 expenditure on the commodity incurred by the poareet P ¢ of the

liéj);ilntiop.
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e .

W %&l - T : (7425)

e ’ '
= onm(ylx), say, where

K - r.an

The fiz"ét‘*faéfof "oﬁ; tﬂé r:ight band eide is & constont, ond the lo.oond
is the coneumer prioe inde:«. (for the item) for the ourrent period
expressed as a function of x, Equntion (7.27) 1is completely analogous
to equntion (7.8) of Section 7.2, 80 that results similar to those

proved in Seotion 7.2 ean be proved for the two concentration curves,

TeS5. Some illlxv;s_j;_‘ratioms ~ Table 7.1 presemts the mweighted averages
of the cost of iivingiﬁdices (CLI) for 23 tows and cities of West
Bengal published by the State Statistioal Bureau, West Bengdl. The
avernge CLI is seem to increase with the level of household expenditure
in the yea.rs 1954 and 1955. " This trend began to be reversed thereafter §In 1956
the CLI rose very little with the level of household expenditure, dnd
frdm 1957 onwards, it Qctﬁauy fell with rising edpenditure levels.
The indices with 1954 as base would show even grenter variation in the
CcLI wit"_h the level of household expenditure. Actuwdlly, during the
period covered in this table, the CLI wis more sensitive at the lower

levals of household expenditure, showing greater deviitions from 100 in
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either ‘direction.v

able 7.1: Average of cost of living indices for 23 towns
‘ond cities of West Bengnl, by levels of monthly
horusehold expenditure,

(Base : Fovember 1350 = 100)°

monthlf o — owerage

T B index Mtust

household  THF 155 1956 157 196 1HJ 1960
expenditure . A |

. @ B @& G 1§ (OR
1~100 9.2 892 9.1 2.2 107.4 7.7 112.4
101 = 200 «92.6 906 9%.4 101,86 107.0 107.4 112,0
351 - 700 -195 0 932  %.7 100.7 105.6 106.7 110.3

701 and above 96,2 94,3  96.9  100.5 105,2 106.6 109.6

Similar features were also obBerved in the correaponding indices
for the food group which are published separately,

It is sometimes stated that in recent years in India, the CLI
has incréaéed mare rapidly for the poorer olagses of the populdtions Table
.7;1 lends some suppart to this statements If this were true in
géneral, the stability over -time of inequrlity medsures of dlleIndia -
éxpenditure distritution at current prices (observed by Bhattaclarys and
“Iyenqo [1] would really mean &n incrensing inequality in the ocorrespond-

' ing distritutions ot ourrent prices. The 1dsa 10 olearly of comiderable

5 Monthly Statistiodl Digest, West Bengdl, November 1960.
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importanoe; but dnta in oonsumer price indicea by levels of living are -
scanty and. (or unrealiwble), 80 thnt tnis line of thought ocould not be
‘pur!ued successfully' \' 3.

Reoentl./ in a study Just completed, Iyengar, Chatterjee and

Sarkar hare oonntmcted eome new series of ’oommer price indiool

\fracti le groupwise for ru.ml West. Bengﬂl entirely from the Nnticmal
Soample Surve,,r mteriala. These indices have been crloulmted aepnmte]y
for food 1tems, non-food items as well ag for all items, for the year
1957-58.taking;1952-53 as the base year. Two eets of price deflators .
' hwe beén worked out in twenty fractile groups from two interpenetra-
‘.t:i.ng Sub-sampies of the National &mple Survey. Their min results are
reproduced_ in the Appendix. _ A |

In the-ai:pendix, 'j.'abie A.}?.l provides estimites of the' distribtu-
tions of total comsumer expenditure as well as those of the relative
dietributions of food and non~food expenditures j Table A T.2 gives the
corresponding differential price deflators.

. In oﬁer to see the possible effects of ignoring the price diffe-
rentials on medsures of inequality some odloulations were mide on the
_.above data, Lorenz rotios and specific concentration coefficients were
oalculated for the base year 1952-533% these odloulations were also oxten-

ded to undeflated and deflated distritutions of 1957-58 using the formulde
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of Section 7 3, "'he main results are sumarised in Table 7.2, in which
the pooled estimntes @.re shown in colums (4), (7), and (10)4 the pooled

eatimatea were of course obtainad by taking simple averages of sube.

~

sample estimates, '

Table T2 Cmoentx-ation ratios for the distritutions
‘ of .l."tble Ao? 10

[

o 1% - B V2

ditem Co gefhtegu:‘ir. def Jated _
A 84841 8i8,2 pooled 8:8,1 8.8,2 pooled 8.8.1 8,8

€ SRR ) Y 4 (55— IL__(8) o %%E :

_ food 0.2455 0.2306 0.2370 o.1997 0.1943 ¢.1970 0.2225 0.2073 0.2149
non-f 0od ‘0.4730 0.38% 0.4313 0.4463 0, 3477 0.3970 0.4687 0,332 o.;ozo
all items 0,3333 0.2899 0.3116 0.2676 0.2259 0.2468 0.2842 0,2370 0.2606

From the fractile grophs constructed for the price index series of
Table J\Q?.Z, it appears that the overdll consumer mrice index is &
slightly de&ewim function of the level of livings This is true, ewen
to a’ larger extent,ofi'the food index which in general is seen to be
.,higher for the lower income groups than for the higher groups. The
differehtiﬁls in non-food prices suggest 2 smill incredsing tremd whioch
my not be statistionlly important. "i.‘heae gréphs would indiocate that in
- rural areas of West Bengdl the price rise during 1951-52 to 1957-58 ws
' h:lgherfor the poorer sectibns of the population, especially for foodgrains.
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- This would indirectly suggest that the ooarser vorieties of foodgrains

' generally ooneumed by them beocime more expensive,

I-'ronl T'lble 7.2 it w:.ll be seen tlnt the effeot of mice adjust-
ment 18 not quite neglig:.ble. The ao:juatment tends to inflate the
Lorenz ratio a8 well as specific concentmtion coefficients § price
adjusted sPecific concentration ratio for food, for emmpla, is about
4 p.c& higher th"m the uncorrected. For total consumption, the adjusted

Iorenz ratio exceeds the original by 6 p.c.‘

Now, if ﬁie distributions of 1952-53 are compared with those of
E 1957-58 the picture is one of reduction in inequality of food dnd non=
 food cénsimiption by 9 p'.c. and T pece respectively. The distribution
.of fotal -consumption ‘in rurdl West Bengnl seems to have become appré-
éinb]y mére Aegﬁlitarian (16 p.c.' in the Lorenz ratio) during the five
yoor periods The picture portrayed in this study should be extremely
mchritging fince, éimult:meously with & reduction in disparity of
levels of living, there 1 0180 & clear seporation 47 between the
1952-53 fractile graphs and the deflated 1957-58 graphs constructed for
average consumer expenditures.

_ The number of shmple households in rural West Bengl during 1952-53
(fourth and fifth rounds of the Frtiondl Sample Survey) was about 400 in

each hlf sample, and only about 100 in each hAlf sdaple in 1957-56
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(thirfeeptﬁ round o,fvl'the National Sample Survey). Hence the precision
of t‘h;e eat,ibm’ateé my nlot bé very large 80 tht our conclusions dre only
| aépm#?ﬁdté e =

r"he above conolueiona mvy be true of other stotes as well. It
woﬁld therefore be interes‘aing to construot consumer price indices by
: leve]s of 1iv1ng, with rural-urban break-down, for all the Indian States,
..and wi'ch SOme break-dmms by items of expenditure. This project has
been taken up in the Indian Statistioal Institute on the nsis of

Rational Sample Survey d‘tta.
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Toble A.7.23 Consgmer price index in 195758 with bose s

. 1952-53 @ 100 (Bural Weet Bengol)

percent bf

" Yo

s 0 - ]700‘1).0.

11790

, y i 004 non-food all times
'pOpuJ.m:‘;i:on. A 8eBal 8842 Bs8,1 8,.8,2 8.8,1 8,942 .
@ - e B W__6G) 6
bottom 5 pec. 122,41 113,90 111,92 119.46 119.57 115.07

5-120 1" 12100 12355 117.61 94,43 120,  118:23

10 - 15 1 138,74 120,54 136.83 112,08 138,36 11863
15 - 20 1 138.21 115.54 120,73 119.% 134,76 116,37
20 - 25 11 241,95 108,12 112,06 99.04 135.57 10626

1 25.30 11 % 121,13 107,00 114,36 112,71 119,82 108,47
30 - 3% 11 115,24 130,56 109.73 114,64 114,03 12690
3 - 40 11 114,74 119.31 120,87 100,48 116.09 115:02
40 = 45 11 109:18 94,05 127.63 113:21 113.47  98:99
45 450 11 114:59 116,71 124,18 102.46 117,32 113.22
50 = 55 11 103,97 119,91 114.00 99.91 107.04 113.84
55 = 60 ! 111.43 88,75 117.9%6 99,52 113.41  91.33
60 - 65 1! 103,06 85.73 125.21 104.40 108,25  91.37
65 - 70 1" 101,72 67.74 104.64 110,14 162,51  95.10
70 =75 11 106,92 114.45 120,62 106.84 111,92 111,91
75 - 80t 94,57 119,03 122,14 118,34 103,32 118,82
80 -85 1 103.76 108,19 123.63 112,11 109,75 109,57
85 -9 10187 162,75 125.87 115.66 111,42  108.07
90 - 95 ' - 104,19 69.88 123,13 116,80 114,10 100.16
95 =100 !! 107.79 102,18 121,97 124,08 115.58 112,66
110.49 102.68 115.3 11311 106,85
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Chapter 8

A STU'.DY OF DIFFFRENTIAL PRICE MOVEMENTS AN
A.'PPLIC‘ATION OF FRACTILE GRAPHICAL ARALYSIS

8.1 Recently severral studies on intertemporal and-interregional
sh;.fts in expenditm:e B.ls tribution in India have been reported; some
of them are pr:.marily concerned with inecuality [ 1, 9, 10] while
others [ 4, 5, 6 ] ocover both aspects of the distribution, visz.,

' inequality aﬁd gverage éonsumption levels. In the latter studies us
has been made ‘o‘f fracti_lg graphs to compare average consumption
levels bébneen tvjw or more National Semple Survey (Nss) rounds. A1l
the stud:.es however employ concentration curves as a general tool
o’ measure disPanties in the levels of living "'he conclusions
drawn from ‘these studies do not e_eem to be valid in a strict semse
‘be’c“ause they are as a rule bas ed on value comparisonsz. This impor-~
tant limitation was noted in Chapter 6 and the effect of differen-
tials in consumer price indices on inecuality measures wa3 thegre-

tically examined by in the preceeding Chapterf3},

,'This Chapter represents a preliminary attempt to provide
- ‘data on prices in a form which can be readily used in interta:po:fal
analyses of consumer expenditure distributions, that is,in the form

of & series of price deflators, relating to different levels of living.

1 fhe level of living is, of course, measured by monthly per oapih
total expenditure of households.

2 Quantitative comparisons have been made of comsumption of coreah
in riral and urban India between 8th and 13th rounds of the National

- Sample Survey by Mahalanobis [ 6] but not of total comsumption,

0
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As a starting point of a major: pro.fact, one swoh index
‘series was calculatéd for rural areas of West Bengal for some twenty
frac tile groups. Entirely based on the NSS household budget data,
thn.s seriee representa the movemant of relative prices in 1957-58
- taking the <bas.e a3 '19;5%'.'53' Qur main results are given in Section 8.4,
Section 8,2 gives & brief account of the basic material and method
employed in the s tuly, In Seotion 8,3 some of the speoial difficulties
are diséussed vwhiéh'werQ encountered in our work. A practical appli-
_' cation involving the use of fractile grephical amalysis is comsi-
 dered in Section 8.5, The sffect of price differentisls on Engel
e],é,s ticities is examined in Sqqtion 8.6, and a few conclw?iné re-

marks are made in the-last Section.

8.2 The National Sém le Survey Data s+ The Notionel Sample
Survey of India has been collecting detailed information on house-
hold Budgets since its inception in 1951. The §mey has a continuous
progremme and is carz:ied out i‘n swcessive 'rounds'! covering vary-.
ing periods. In each round the sémple households are drawn according
_ th'B; probability design permitting valid gstimation of population

' characteristics. Perhaps, the most important feature of the NSS

sample design is that if provides for two or more independent and

' interpenetrating sub-samples from which a meadure of uncertainty

' f"‘f}:‘»for ‘4he estimates may be approximately worked !out.
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In the cons truction of eonsumer price indices the basic
1ngredients are (i) welghting diagram, showing proportions of total
‘outlay_ vspent by an average housghold on specific cormodities and
Services in some mormal p&iod celled the 'referense’ period, and
(11) price relatlves, nhowing sldfee in price levels in thé given
- period Called the 'current‘ period as compared with the referemce
penod of eaoh‘of the “Specific dommodi tes and services., Both (1)
and (ii) caﬁ be obtained from the NéS schedules relating to indivi-
dua.l sample héuseholds. Information on consumption is available for
a large -number of corsumer items both iﬁ terms of value and quan~
tity. For each sample household interviewed in a given survey it is
| possible in principle to obtain the required price data, though
implicitly. This possibility has been recently ‘explored at the
Indian Statistical Institute, and consumer price indices have been
| §omputed-separately for thi-ae important categories of consumer
i‘;:ems - bare cssentials, other essentials and non-essentials [8 ].
The prcedure followed is formally different from the conventional

methods which do not empioy the same source of data | 7] .

| In the present study, which is vestricted to rural areas

 of West Bengal, as mentioned earlier, use was made of the NSS houwse-

3
hold data relating to fourth, fifth and thirteenth rounds”.,

3 The following are the periods covered by the NS5 rounds s
4th evecsve e Apri]- - Septdlbdl', 19?

| SHh eeeessos DeCember, 1952 = March 1953

' 13t seeeeess September, 1957 - Nay 1958,



ey o  [er4
e fourthandfifth io{nids were taken together to represent the
'“ref‘e‘r&ence' pgﬂod j,95é-53, while ﬁhi'rteenth round was taken for the
, cqg;xpaxfison pe‘riod‘,_1957'58. Follpwing' Mahelanobis [ 5. ] , the sample
househqms in e‘géﬁ’ round Were first clsseified into twemty fractile
groﬁe based on ‘the: dibtribution of their levels of living. Two sub-
s‘.amples' were jusgd through"di;t tlxl;'ﬂ(’:aloulations. For purposes of cone

veniaence, the following majdr groups of consumer items ‘waro takenefood,
non-food and miscellaneous,-gnd all items”. For each of these groups,

Laspejres type of indices were comstructed both fractile growwise and
s'ub-sé.mplewj.is"'e{ Lo .
Apibeﬁix ‘I'atii‘e A.8,1 gives the distribution of sample
hguseholds and persons in each fractile group for the fourth, f1th
and thirteenth rounds .o.f thé NSS by two independent sub-samples.
Whereas all the households interviewed during the fourth and fifth
rounds were taken into account only a fraction of sample households
surveyed in the thirteenth round was considered, viz., the households |
in the villages of West Bengal conformirg to the self-weightirg design
. whionwas partially adopted in the thirteenth round.

o o

However, in working out the consumer price indices from

' the NSS -data there are certain difficulties. We shall now turn to

| _those problems in the foliowing section.

iy
<

L

o 4See fdotnotes to Table 8:1.
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8‘.3 . ' 'Method of Estimati,oii.' I.et n, ‘e the mmber of sample house-

‘holds in thei ‘th fractile group, and let for the j th howsehold in
- this group Mi& be the corresponding probability weight, iec., multi-

plier in the NSS terminology. Denoting by q: 4 end v: the respec tive

. J
quanti ty (in s.tandard unite) and value of comsumption of the t th
item (t=1,2, .... Tsay), we hve the estimated qusntity and value
of the t th item in the fractile group $

% t t %

] = M. . v, = 2 u. A/ (8.1)
P Tpd M WTH M

Th@e'total vaiue of consumption of all items by the households in the

i th fractile group is Vo= > A « The index weight to be

associated with the t th item will then be

o .
i | (8.2)
w, =
i "i

The implicit item prices were then derived by dividing the

estimated value of consumption by the corresponding estimated quanti ty.

That is, ,:
| b (8.3)
pi . = t
9

Since the NSS fourth round was spread over six minths
(Aprii - September, 1952) and the £ fth round over four months
(December, 1952 - March 1953), the base period (1952-53) weights and

| rrices, ‘as obtained from (8,2) and (8,3), were worked out by coobinirg
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the fqurth found and £1£th Tound welght end price data in the pro-
portion 614, From the price data obtained for 1957-58 (thirteenth
round), price rélaﬁ‘}‘es rit' were ﬁext calculated with rofereme to
the prices of 195253, And finally, a.n index of consumer price was
caglculated as a weighted average of the price .relatives, Vize,
n - ‘wa N (8.4)

for each fractile group i (1 = 1,2,3,4000000a, 20)

The above procedure has certain practical limitationms which
" are quite common to all index number problems. In the present study
there are 517"‘;'§ew'additiona.1 problems which arise from both 5 tatietical
-and conceptusl comsiderations. On the statistical side the problem
61‘ smail samples p'r.esents a serious difficulty, especially in t'he
context of our attempt to comstruct index numbers for twenty fractile
groups, on the conceptual side, it may be noted that for some items
commonly sppearing iﬁ the family budgets, the quantity of consumption

‘cannot be obtained from the NSS schedules.

The items for which the price relatives could not be cal~
culéted from the household schedules are footwear, amusement,musical:.
ips truments, education, medicine, toilet, getty articles, conveyance
(excluding .railway), services, furniture, utemsils, sundry equipments,
ofh;ménts, ceremonials, rents and taxes. For these items the prioce

relatives ‘iei'é" worked out from data gathered from a special study in
. e .
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s typical West Bengal village, Debalaya, about 35 miles amay from
Calcutta. The survey was carried out by competent field staff of the

India‘nb Sta‘tis tﬁ.cal Ins té;‘bute, and good deal of cars was exercised in

' the sél‘_ec‘tiion of comdities vhich were qualitatively similer to the

| one's“ involved in thé\‘;'la.f-e;renc*e‘ period. The price data collected
thbough the survey vare arbitrarily divided equally betweon two sub-

, ‘sa;ﬁp’ieé called.sub}-ea.mple 1’ and sub-sample 2, A8 regards the item,

'i“r;i‘iway journey, price relatives were formed by taking the ratio of

‘ third class ~§idinai'y'passenge'z' fare per mile during the two periods

W L‘tmder_ com’ﬁdgré,tion as given in fhe railway fare tables. Also, there

| are & few;,tems for which price's wei'e obtained from neither the BS
‘nor the special field study. Fbr these iteﬁs (which were small in

number) prices were assumed to be constant. We should keep in view

‘the various pracical limitations, partly enumerated above, in the

g evaluation and interpretation of the main results presented in the

‘following sectioms.
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8.4. Main Results. Table 8.1 suﬁzuﬁr;se'g the main results of our study. The
results are also displayed by means of fractile grephs in Figure 8.1.

~ Table 8.1, Gonsumer Price Indices in 1957-58, Rural West Benga.l
o g : (Ba.ee : 1952-53 = 100)

frac- o R
tile ‘all items . all items
e including  exoluding £ood non~food
cﬁﬁi) miscellaneous  miscellaneous
SeSe 1 S.8.2 8.8, 1 S.5.2 S.8.1 S.8.2 S.S. 1 8.8.,2
(1) (2 ~ (3) (4) () _(6) (1 (8) (9)

1 116,94 111,76 117.82 112,24 121,60 113.32  107.18 107.58

2 118,53 111.89 119.61 112,02 120,48 123,57 113.00 T5.72

3 138,36 113.67 140.43 113.85 135.99 121.00 147417 94495

4 128,11 11487 130,50 115.20 137.42 115.28 103.29 113.82

5 133,74 104,01 136,06 102.60 141,93 107.89 111.88  93.53

6 118.38 107.25 118.92 106.65 120,97 106,59 110,32 108.70
7 - 112.43 125,77 112.94 125.61  114.48 129-60 106,94 109.56

8 116.09 114,32 116,30 11472 113.92 119,73 123.23 101.54

9 111.58 99.00 111.45 96.30 108,01 93.81 120,23 110,60

117.46 117.85  MTLTT 118.95 11145 116,25 129.23 121.T4

-
4 ©
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(1)

11

12
13
14
15
16
17
18

19
20

€ €9 NN € 3 M 3 N ) N ) N )

Y

105.67 111,52 102,41 110,02 103,46 119.49 109.63  97.31
112,36 92,40 113,94 88.92 * 110.93 87.92 115.03 103.84
110,08 91473 106463  84.76 103,18 61,99 126,89 108.18
102,34 94424 . 99.89 . 87415 10017 86,09 107.80 108.36
110,54 111,98  108.03 109.64 105.63 113.84 117.75 - 108.81

102,51 118,06 97.73 119,54  92.40 118.36 119,47 117.54
108,47 109.09 101,76 107.12 100.87 107.84 122,81 110.95
110,57 107,55 - 106418 102,00 10081 102,33  123.52 113.98
113.26 100,92 101.43 '91.63 103.28 88.45 121,27 118,05
114.97 111,59 106.83  101.53 107.07 101.47 120.81 121,53

1 - 20 112,48 106,50 109.92 102.82 109.03 101.85 117.76 114.14

- 1957-58 1s represented by NS 13th round (September 1957 to May 1956).

Base 1952-53 is represented by NSS 4th romd (April to September 1952)
and NSS 5th round (December 1952 to March 1953) taken together.

. Food items include cereals, pulses, milk, milk and milk products,

- _oil, vegetebles, fruits, meat, fish, egg, suger, gur etc., salt,
" spices, beverage and refreshment, pan supari.

N&n—food items other than miscellaneous include fuel and light
coke and coal firewood, electricity and gas, keresene, matches

etc.) clothing (mill-made and hosiery, handloom and khaddar, wool,
silk bedding and upholstry), tobacco, drugs and intoxicants.

Miscellaneous items (also included under non-food) include amusement,
education, medicine, toilet, petty articles, services, conveyance,
ceremonials, rents, taxes, furniture, musical instruments, ornaments,
domestic utensils, footwear, other equipment.
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| No twi ths tanding e,pbréciable divergence between the sub-sample
€8 tixhates; certain broad conclusions can now be drawn from our calcu-
'1’atio"r’is, In the first place it will be observed from the fractile
‘graphs that the‘overali consumer price index is a slightly decreasing
"‘funct‘ipn‘ of the level o?‘nﬂng. This is true, perhaps to a larger
extegt;‘ of the food index which in gencral is seen to be hiéhw for
the ;ower imo@e groups than for the higher imncome group: The di-
fférentials;;in non-food pricés sugges t é mld increasing trend which
may not be s‘tai:is tically _important. More specifically, these graphs
'woud»ihdicaf:;; that in rural areas of West Bengsl the price rise during
195253 to 1957-58 was generally positive but its distribution was Dot
unifofm; it was higher for ‘the poorer sectioms of the population,
especially with regard to foodgrains. In view of general preference
for coarser varieties of foodgrainms by the rural population [2] ,

this would suggest that the coarser varieties of foodgrains usuvally

. consumed by them tended to become relatively more expensive.

For all fractile groups combined, the overall index of

consumer prices shows & rise of about 12 per cent and 6 per cent for

sﬁh-saﬁples 1 and 2 respectively, If, however, we exclude from the

budget the miscellgneous items for which price data are comparatively

ding to total expenditure per capita
7 is assumed to give approximately the same ordering on the coxres~
 ponding income scale 5] o
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inferior, the ‘cor'respor_xding rises ﬁill be 10 per cent and 3 per cent..
Since the miscellaneous group of items forms a small proportion of
the total- ouﬂgy, the ov.eralli resSults do not seem to be significantly

affected by its -inbiusion or emluskion.

Though not colﬁpé'.rablé&‘ih any strict sense, it might be use=
ful to point out that the State Statistical Bureau of fest Dengel
compiles unveighted averages of working class cost-of-living indices
fo;-. 23 tdﬁns ka.nd cities of West Bengal. These indices also seem to
.;:oﬁ_firm ou:." hypothesis that the overall corsumer price index is a

‘ , 10
generally decreasing function of the level of living,

10 This is evident from the following tzble which gives average
cost of living indices for 23 towns and cities of West Bengal,
by levels of monthly household expenditure, taken from the

nonthly Statis tical Digest, November 1960,

o b

] November 1950 = 100
monthly household cost of living index

expendi ture (8s.) 1957 1958
(1) (2) (3)

less than 100 102,2 107.4
101 to 200 101.8 107.0
201 to 350 1010 105.8
351 to 700 100,7 105.6

" 701 and above 100,5 10542




sented in Table 8.2 ' The correspondi-ng fractile graphs ware also

drawn, but the gemeral conclusions do not seem to alter very muwh

althopgh:the sub-sample errors are slightly reduced.

Tgble  8.‘?‘_, s Consumer price index numbers in 1957-58

by fractile groups of papulation, exclu~
ding clothing, West Bengal, rurale
(base 1952-53 = 100)

(283

fractile
-gToup

all items 'in- all {toms cxe
cluding mis- c¢luding mic- food non-food

" cellancous cellaneows

8.8.1 s.s.z’s.s.1 BaS.2 8.3.1 B.8.2 8,8,1 8¢8,2

Ne]

@ @) @ () (€& () (8) (9)

— . f~]
OV O~V HWN a [

N b wdh cd el el b o b
QOO =1 VI NN -

119.57 115.07 121.05 115.91 122.41 113.90 111,92 119.46

120.32 118.23 121.64 118.92 121.02 123.55 11761 94.43
138,36 118,63 140,42 119.60° 138,74 120.54 136,83 112,08

134,76 116.37 138.42 116,92 138,21 115,54 120,73 119.32
135.57 106,26 138,28 104.98 141.95 108.12 112,06 99.04

' 119.82 108.47 120.58 108,06 121,13 107.00 114,36 112,71

114.03 226,90 114.82 129.29 115.24 130.56 109,73 114.64
116,09 115, 116429 115.56 114.74 119.31 120,87 100,48
113.47 98,99 113.67 96.11 109.18 94.05 127.63 113,21
$17.32 113.22 117.61 113.53 114.59 116,71 124,18 10R.46
107.04 113.84 103,86 112,80 105,97 119.91 114,00 99,91

413241 91433 115.43  67.48 111.43 88,75 117.96 99,52

108.25 91.47 104.25 83.31 103.06 85,73 125.21 104,40
102,51 95.10 100,08 87.86 101.72 87.74 104,64 110,14
111.92 111.91 109,77 109.41 106,92 114.45 120,62 106,84
103.32 118,82 98.72 120.64 94.57 119.05 122414 118,34
109.75 109.57 103.02 107.62 103,76 108.19 123,63 112,11
111.42 108,07 107.18 102,40 101.87 102,75 125487 115,66
114.10 100.16 101,91 89.91 104.19 69,88 123.13 116,80
115.58 112,66 107.45 102,69 107.79 102.18 121,97 124,08

4=20

113.11 106.85 110,59 10,99 110.49 102,68 117.90 115.35
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85  an gpp_lication of gZactile Graphical Analysis + From the

resul’as of last Section ve may draw some further oomlwions which
¥ may be of great topical intares?. The appendix Tables A.8.2 to
A.8 .4 prqvide es tima:tes of distributions of total comsumer expen-
diture a,s well a}sv- those of relative distributions of food and non-
food expendihx_re for years 1952-53 and 1957-58, at cwrrent prices,
_ The dis tributié‘m' of 1957-58 are properly deflated to allow for
tiifferential price movements by using the series of comsumer price

indices given in Table 8.1,

Now, if the distributions of 1952-53 were compared with

~ those of 1957-58 the picture would be one of reduction in inequa=
lity of food and non-food consumption by 9 per cent .and 7 rer cent
respec tively. The distribution of total consumption in rural West

Bengal seems to have changed appreciably towards egalitarian distrie
bution, with a decline of 16 per cent in the Lorens rdtio, during the period.

11  The Mahalanobis Commi ttee on Distribution of Income and Wealth
is presently working on similar problems on all-India basis,
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The same observation was made earlier in Chapter 7 in the contcxt of
‘our ir}ves tigation‘,int‘o‘ the effect of comsumer price differentials on

‘meaSures of inequa.lity. .

o .Al‘though coml;aris_oné besed on overall measures of rnoqualityv
like tha';:Lorenzv ratio ﬂa.ve an important place in ompirical invee ti-
: gati'_o.ns,k ‘:l‘it might be useful in practice to consider changes in the
relative shares of consumption enjoyed by different groups of popu-
- lation g]:as's,ified according to levels of living. We have therefore,
) '{éal'culate'd percentage shares in aggregative consumption asoruing
to bettom 10 and tqp 10 per cent of the popuiasiion in ru.r.v;.l VWest
Bengal, and the results are presented in Table 8.3. These results
| provide additional empirical evidence supporting our conclusione
Pable 8.3. Percentage share in aggreghitive consumption

accruing to bottom and top 10 percemt of
population (rural, West Bemgal).

ercentage share in tio
percentn’.lge 195253 1957-58 _1%7-587
population o777 g.,3.2 pooled 8.8.1 8.8.2 pooled 8.s.1 8.8,2 pooled

_ _ All items
bottom 10 5.24 5-65 5044 4004 S.OO 4.52 ’q79 4062 4020
top 10 26.92 22.45 24.68 1.5 13.%R 20.38 21,45 19.14 20.30
food items ‘

bottom 10 3,79 4.3 4406 4.72 5.46 5.09 4.48 5.04 4.76
top 10 19.84 18.89 19.02 16.89 16.83 16,86 16.T5 1YV.12 16.94

non-food items

| bdﬁzom 10 2-33. 2,52 2.45 1.2 3.62 2.7 1,76 3.23 2.50
tor ™ 10 39.03 28,46 33.J4_ R 26,83 3108 Hed9 25,01 065

a) price=adjusted
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.

The plC ture portrayed in this study ﬂhould ba extremely en- .
LCOuraglng beCause, smultaneously with a reducti,on in disparity of
‘ : levels . of llvn.ng, there 48 a clear sepafatiolz he;een the 195253
graphs and the properl*y deflated 195758 g:mpha comstructed for the
. a.vexage consumer expenditure. One may See this from. the fractile

graphs shown in Flgure 8.3‘

Certaln analytical tests were also performed to examine
: whether the observed. 'real' separation, A§1 2?betlreen the 1952<53
dis trlbutlons a.nd those of 1957-58 is s:l.gnificant in some sense.
For th15 purpose, sub-sa.mple errors, to be demted by A ( ) andLs
' ;‘v‘were computed by uszng the well -known formula for the" area betleen

: 13
~ the fractlle graphs . Separations were likewise calculated w:l.th the

.pooled estimates obtained by taking simple averages of the corres-
ponding sub-sample estimates. Finally, these separations were divided

by their respect;we total errars, E( »2) defined as

E(‘I,Z) - /[A1(1) [‘1i2] o l (8+5)

*

'l‘he important stages of calculation are shown in Table 8.4«

12 see Mahalamobis [ 5] . who trcats separation a8 a kind of
generalised distamrec between two sige dutributiouo

‘131 see footnotes to Table 8.4
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. Table 8.4s Fractile Graphioal Analysis.

Caten ) Agz) MR RN CO NP

€D MMM ) NSRS ¢ MRS ¢) NS ) RS ()]
food 0470  0.7277 . 1.2004 . 11788 . 8,5368
mon=food  0.8102 L0912, 10339 2,265  1.7619
all ditems 0.9159 . 08705 L3156 . 10.0565  6.9678
oA "able 8.4 (contd. Ly

!

1) g1 (1.2)/41.2) A(12%)(1,2%

()N O) ©X [679)
8662 1294 - 12,7901 ~ 645863

13591 13228 . 1.6T19 1.3319

126% 16526 7,906 42163

- a) price-ddjusted b) sig 1cant
(15 ,error! area tetween sub-sample gro.phe for the distribati.ons in the
M2 per:lod 1952-53 (=1)
A(2) : terror! area between sub-sample graphs for the distributions in the
1,2 period 1957-58 (=2)
(1,2)._, ,'8eparation' aren between the 'combined! graphs of periods 1

and 2,
Cl) i} L'22° AU TS L, L 5§
Mo ot 2T M) W T
, where W, = y2 ;- yli (y represents the variable under study)
If the fractile graphs for the sub-samples (1) mnd (2)
3 ( .y intersect between (2/20)th and(1+1)/20th coordinates on the
wi’ i+1 fractile graph.

=0 otherwise. )
Efl’z) L 'tobal error! of the combined fractile mphiﬁ is defined

/ 1) P @,
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'Ihe ffract:.le graphical analysis and the associated graphs
suggest that in real terma the distributions of total expenditure,

as well as foad expenditm'e, have indeed favourably changed in the

"‘v:.llageS-o‘f'Wes ,msal dm‘ing the five-year period 1952+53 to 1957~

1958. The inequality of ’;hes«e dis tributions !n.a appresiably declined

. 81multaneously with a risa in the levels of real expendi ture.

To see the 1mplicatiom at— ignoring the price differentialsl
in 1ntertempora,l studies of expenditure dis tributions we shall con-
sider an impdrtant gase that has some bearing on the previous Chaptere,
viz. when the dis u-iputibxé conform to the lognormal hypothesis, Bumpi-

v‘rical inves tigations made in this ;ontext indicate that the assump-
tion of lognormallty is lru.ghly pla.usible for the given distributiom.
The 1ognormal paramet‘ers & and A " were estimated for the total
expendi ture distributions .of 1952-55 and 1957-58, with and without
' adjus tment for price differentials, by wing the methods of Chapter 2.
- The estimates given in Table 8.5 clearly raeflect the cffect of price
adjus tment on the lognormal parameters; the inequality parameter )\
is inﬁated but @ 1is somewhat diminished.

' 44 The notation is same a8 in earlier Chapters.
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Ta,ble 8.5 ; &Mmatea of lognormal parametu's
“Ltiwal WQst Benga]_) s

, - 0 A
V;s.s. 1 8,8, 2 8,3, 1 8,8, 2
L) @) 5
1952 - 53 .4305 600 5302
1957 - 58 o/ R8s 2. 81N .4845 " 44070
'1957 - 58 % 2.7 5273 4462

. &/ Price-adjusted.

8.6 Effeét of price differentisls on Engel elesticitye One mey

also draw 1nterest1ng conclusions from the prica-adjusted size dis-
) tx.'lbutn.on data by examining, for instame, the differential rwice

- 'effecw on Bngel ratios or elasticities which are likely to be
affected in the same manner as the inequali ty parameter A .

: We Shall illustrate below the effect of price differentials on the
: Emgel elastlclty. Assumlng a double-log form for the BEngel curve,
the elastity was caloulated for food items wsing, of course, the

method of concentration curves. The elasticifies are given in

‘Table B.6.
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Table 3.6 i Engel elasticity of food items

(rura.l, West Bengal)

b/ 178
.an elasticity _fmean! elesticity

period :cfbrié{
Lo ,B S 1 : 8B 1 BeB, 2 3,8, 1 B8e8, 2
(1)   <2) @ () (8 (1)

195255 413 LT8R LTI&4 ,7532. 40 6933
1957-58 8185 L6960 7939 ,8597 7150 47998

8/ Price-adjus ted.
b/. The 'median' and 'mean' elasticities are based on
. semi-log Engel curve.

: Ignoring for ~the ponent the large divergense between sub-
 sample estimates, it seems clear that the elasticities computed from
current-price distributions should not be compared .in a strict sense
if there a:r.e significant price differentials. s observed generally

in Chapter 7, if price indices decline with rising levels of living

" as 1ndeed is the case with food items, the elasticity caloulated from

‘ the current-price dis tributlons needs an upward revision before being

compared with the elasticity obta.med from the base-period distri-

butions.
A similar upward adjustment' is needed fox the vMo

" 'ela.aticity as well. The variable elasticity obteined from the seai-

"_1og mgel curve, perhaps illustrates the point. Following owr methods
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of es tlmation, the sem-log Engel c;urves v‘rere completely derived for
food expend:.mre for 1952-53 e,nd 1957-58 (aa;,usted and un-adjus ted) .

The varigble elas tlcities were obtamed for all fractile groups and

were plotted. The result:.ng elas t:.city curves are given Table 8.7

- 08 also shown, in FJ.gure 8.3, It will bo noted that the curve hased

on price-a,d;}usted- dats is generally above the curve based on ur~.

adjus ted 1957-58 ~dis tributions.,
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"5:‘.:";-.‘Eetimaﬁas“*?of ‘Engel elastioities of food expenditure
tile sroups (rurel,.West Bengal)
A s 195758
- population usted price-adjusted
(%)  _§8.1°§ S.6.1 88,2 'S.5.1 8.3.2
— (O GEE )
0= e 28155 2.0595  4.1846  2.4343
510 o 144523 1.6349 17663 1.9596
*'110 - 15 1,2231  1.,3851  1.7977  1.6223
520 1.0690 1.2488  1.4286  1.3982
0.8 O 79756 1,683 1.2770  1.1609
25-30 49206 141209 1.0320  1.1405
30 <35 #8652 140349 L9425 1.2591
35 -40 R L8466 49840 9132 1.0616
40 = 45 8074 49533 48509 L8892
. 45- 50 W97 9259 8653 49786
50 - 55 63 .8923 L7658 W945T
55 - 60 7256 . 8706 JT599 7662
60 - 65 6902  .8001  .6980  ,T118
65 - 70 6606  .T609 6443 06992
, '70; -5 6397 « 7069 +6606 «T510
75 - 80 .6002 +6723 +56894 oT241
- 80 - 85 5547 6191 5640 «6290
85 = 90 5160 - 58T 5283 3912

4794 45608 4957 -5414’
4264 5074 4418 5216

6855 <7394 7150 «79%

90 = 95

.0 < 100
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:8,; oy .
1 Some Coml m Obaamy_.m. In comluimtn.gemnl :

\

bservatlors may be mt‘h recording ¢ the desirability of wsing

contmuous cross-sectitbn data for purposes of index mmber caloula-

tion by some new and X aningful bree,kdowm, and the naoessity of

" a sun.table mebsure_‘ re&.iabﬂity of the estinates of index musbers

, com" uted from sampla survey data.. Any realistic messure of reliabi-

1ity should take into account the ‘sampling error, which is basically

L]

a problem of sample sige and the probability design undorlying the
seleCta.on of sample households, aml "the non-sampling error which
may dominate 1n a country like ours with a large illiterate popula-
tion. The use of the technique of interpenstrating sub-samples in

the NSS household surveys makes it possible %o estimate in a pres-

tical sense the margin of both sampling and non-sampling errors.

‘The existing official (or non-official) consumer price

1ndices are 11m11:ed only to certain types of breakdowns; commo -

. d:.tyvnse, occupation or indus trywise, state or nagiomise brauk-

&owns are well known, But to provide index breakdown by household

jevels of living is relatively uncommn although swh information

can be highly useful in empirical investigatiors of income (or

expendi ture) dis tributions.

At the all India level, the K33 sample sisze is reasonably

‘eQdeQuate for most analytica.l purposes, but this is pel‘holl not 80
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at the State levelt Tb.a position is even worse vhon oomidarine the
‘rural sananle howeholdn anly. A further aub-divuion of these hous e-
:holds 1nw twenty mWOTe. o 3;055 equsl groupe on 8 ﬁ.'u.ot:lle besis
: tends -to diminish ths Bfi’iciemy of the fiml estimates to a con-

sidera,ble extent, And.,, £iny

1y, the survey aﬂﬂmtoe of tho weight=

,,aatisfaotory M thou of the price rela-

Y

ing .diagram' a;ppe'ar

'tnres. This may be easily verified from the sub-autple differemes,
’To explaln such situations furthew Studies are needed, parﬁoularly

. “- 9

’ 'on pr:Lces.

Our study is’ mainly of m exploratory mture confined as
it is only to rural areas of Weet Bengal. It ndght be wortluh:l.lo
to attempt 1arge sca.Le empirical work in this imporhnt a.ren exten-
ding our method to other Indian States, covering both ru:'al and
‘ur.ban areas, Special studies are also needed on the socio-economic
factors that lead %o conoentration of irome am comsumption, Other
related aspects aie changes in the distribuljon of land-holdings and
'mi'gration of rural population to urban areat, particulaf;y in west
Bengal. Probably, the migration of the poorest as well sa the richest
. sections of therociety from the villages to the fast deyslopim

' indus trisl cities and towns has led t0 & new rural widdle class,
 comsisting of érﬁsam and farmers with small land-holdings.

""’:.“'pbéi,ﬁ.on might have slightly improved apparenily as & result of
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higher farm'priCes received by them, es*)ecially for foodgrains,

This is purely a con,)ecture at this stage and requires emplrlcal

veri flcatlon.
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Table'A', 8el. Number of sample households used m the study
: (rural, West Bengal)

per gent of o 1952-53% . - 195758

- population NSS Ath round ~ NSS 5th zound - N33 13th round
- - 882 g8 iﬂﬁ» "als1 882
@ _m @ 06 @ _(5)  (6) (1)
1 Bottom 5%  13] 12 6f - 8f 5 6
2 5-106  15§r 0 9f sf . T 4 5
5 10-15% 15068 14056 7§32 6§36 4f22 . 5
4 15 - 205 13 wl Al 6 3¢
5 20-25% 12 .10 7 8§ 34 6
6 25-30% 15 13 5 5{ .5 5
7 30-73%%. 123 18§ 4 9 4 51
8 35 - 40h 1jes 1315 8l 933 4far 5
9 40 -45% 13 18 5 5 4 4
10 45 - 50% 15§ 13 7% 5 4 4
11 50 - 55% 151 0 my 71 6} 7§ 51
12, 55 - 60% 15% 17} 6 8% 5% !
13 60 - 65% 14 71 6§59 7§31 8§35 T 5;
14 65 - T0% 13% 15 " »6¥ 5% 5%
15 . 70 - T5% 14 10 6 7§ 5§ 6§
16 75 - 80% 11 13§ 5 8 41 6
17 80 - 85% 12 12 8 9 3 4
18 85 -o90%  17jee  tofes 8§33 5§ 6fs 3
19 90 - 95% 7 14 6 6 5 4
20 95 -100% 15 16§ 6 6 7 8
all 0 -100% 267 255 131 138 97 99

3 approximately

[k




Tabl'é A,

8.2, Aversge per capite expenditure on all items
(rural, West Bengal) e .
per cent of ' ‘ , Tolot
population - 1952-53 undeflated . = deflated

' : ast, gs2 - 881 882 ssi 882

(0) NG (2) (3) (4) _ (5) (6) (1)
1 ‘.Eottbg 5% B 3,63 4428 6,09 . 8.47 5.09  T.36
2 5. 106 487 5.27  8.50  9.61  7.06 8413
3 10 = 15%  5.90 . 6414  9.67 10.73  6i99 . 9.04
4 15-20% 663 6.99 10,88 11.61 © 8.0T  9.98
5 20 - 256 7.1 T34 11.90  12.27 8.77  11.55
6 25 - 30 . 7.89 8.16 12,65 12,72 10,56 1.7
7 30 - 35%  8.30  8.91 12,21 13.70 11.58 10.80
8 35 - 40%  8.62  9.33 13,91 14440 11,98 12.52
9 40 - 45% © 9.04 1055 1473 14,88 12,98 15.03
10 45 - 508 10.00 10.92 14:93 15.35 12.73  13.56
11 50 - 556  10.83 11.84 15.83 15.99 14,79 14.05
12 55 - 60%  11.54 12.62 16,94 16444 14,94 18.00
13 60 - 65%  12.65 13.53 18.18  18.19 16.79 19.89
14 65 - 706 13,74  14.63 . 19.40 19.40 18.92  20.40
15 70 - 5% % 5083 15,09 20,38  21.45 ‘18.21 19417
16 5 - 00k 515 %, 16.75 22,59 23.07, 321_.86 19,42
17 80 - 85% 18?08 119,00 25.90 26. 24 23.60 23,93
18 85 - 90% 120.19 21.33  29.65 28.63 26,61 26449
19 - 90 - 95% 25.33 23,77 34.38 31.00 30.13 30.95
20 95 -100%  45.34 34.89 44,55 37.40 38.54  33.20
all 0 -100%  13%.13 13.08 18 36 18. 21 16.23 17.04

[x0



~ Table A4 8.3,

Average per papita expenditure on food items
- Arural, West Bengal) :

© per. cent of.

. Average per capita icod /- semdiy e (Rs.)

13

o w— -

e . 1957-58
population = _1952-55 ' ‘undeflated “deflated

, 88t gB2 881 ~ 882 8s1 88?2

(9) ) {2 \'w(;)“ (4) _(5) (6) (1)
1 Bottom 56 246 3.2 531  6.80 4.4 5.9
2 5 - 106 3.60° 3,98 759 835 6,31 7.06
3 10 -15% 4465 4l 792 9.09  5.72  T.66
4 15 - 20% 4482  5.04  9.80 10,04  7.27  8.63
5 20-25% 547 5.3 10.28  9.94 T.58 9435
6 25 - 308 5.97  5.61 10:51 10,04  8.77 9426
T 30 - 35% 6,04  6.32  11.03 11,22 9.67 8.84
8 35 - 40k 6.61 6,55 10.75 11,90 9.26  10.35
9 40 - 45% 2650 0 T.29 12.51  10.96 11,02 11,07
10 45 -50%  6.62 T.T5 15T 11.87  9.86 10.48
1 50 - 55% 6,95  T.58 12.T2 12,67 11.88 11.13
12 55 - 60% 7.51 9.06  13.79 13.35 12.16  14.62
60 - 65% 8.97  8.50 14.82 13.34 13.69 14.58
14 65 - T0% 9.83  9.28 15.T4 15.34 15.35 16.13
15 70 - 75% 9.40  9.51 16,78 16.86 14.99 15.07
16 75 - 80%  10.74 10.69 18.03 16.45 17.45 13.84
17 80 -85 11.82 11.40 17.04 20.48 15.53 18.69
18 85 - 90%  11.51 11.77 20.94 22.16 18.79 20.51
19 90 - 95%  11.29 13.76 22.52 23.23  19.74 23.19
20 95 -100%  19.28 17.27 23.63  23.47 20.44 20.83
all 0 -100% T.94  8.13  13.70 13.94 12,11 13.05
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Table A. 8.4+ Average per capita expenditure on non-food item
 (rural, West Bengal)
Average per capita non-food expendibure (Rs, )
‘ ! ‘ 1957-58
- per cent of 1952-53 tndef Tated defIated

‘population -~y s82 s8] 552 ss1 S82

(0) (1) " (2) (3) (4) (5) (6) (D
1 Bottom 5% 147 1.6 0.78 1.67  0.65 1.45
2 5 -10h 127 1.29  0.91 1.26 0,76 ~ 1.07
3 10 - 15% 1425 1.73 1.75 1.64 1.26 1.38
4 15 - 20% 1.81 1.95 1.08 1.57 0.80 1435
5 20 - 25% 1.94 1.98 1.62 2.33 1.19 2.19
6 25 - 30% 1.92 2.55 2.14 2.68 1.79 2.47
7 30 - 35% 2.26  2.59  2.18 2.8 1.91 1.95
8 35 - 40% 2,01  2.78 3.6 2.50 2.72 2,17
9 40 - 45% 2:54 3.26° 2,22 3,92 1.96 3.96
10 45 - 50% 3438 217 3.36 3.48 2.86 3.07
11 50 - 55% 2.88 4.26 3,11 3.32 2.91 2.92
12 55 - 60% 4.03 3.56 3.15 3.09 2.78.  3.38

13 60 - 65% 3.68  5.03  3.36  4.85 3.0  5.30

14 65 - T0% 3491 5435 3.66  4.06  3.57  4.27
70 - 5% 6.43 5.58 3.60 | 4.59 3.22 4.10
16 75 - 80 6.21 6.06  4.56 6.62 4.4 5.57
17 80 - 85% 6.26 7.60 8.86 5.74 8.07 5424
85 -~ 90% 8.68 9.56 8.7 6.47 7.82 5499
19 90 - 95% 14.04  10.01 11.86 7.77  10.39 7.76
20 95 -100% 26,06 17.62  20.92  13.93 18,10  12.36
all 0 -100% 5419 4.95  4.66  4.27 4.2 4.00
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