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Chapter II

PERSONAL INCOME DISTRIBUTION

An attempt Is made In this Chapter to derive the 

size distribution of Personal Income for rural and urban 

areas for the years 1964-65, 1968-69 and 1975-76.

Further, it is also attempted to estimate the corresponding 

consumer expenditure for all the income brackets. Section I 

reviews the studies on personal income distribution.

Section II explains the procedure followed in our study and 

Section III presents the summary and limitations.

I

Review of the Studies on personal Income Distribution

Unlike the developed countries, data on size 

distribution of income in India are not available, inspite 

of several attempts made from time to time on this subject.
<tr\ u eJu

The available estimates do not serve^purpose for our study. 

However, in what follows, a review of various studies is 

made, from the point of view of better perspective. Broadly 

speaking the various studies made so far may be grouped into 

two categories:

(a) estimates of individual scholars and

(b) estimates of National Council of Applied 

Economic Research (N.C.A.E.R.)
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Among the individual estimates on Size distribution 

of personal ineome in India, the most important estimates 
are those of P.D. Ojha and V.V. Bhatt ^, K. R. Ranadive 

Mahafooz Ahmed M. Ahmed and N. Bhattacharya ^ and 

N.S. Iyengar and Lila Ram Jain Every estimate has its

own methodology and limitations too.

P.D. Ojha and V.V. Bhatt estimated the size 

distribution of Personal income in India for the years 

1953-1955 and 1963-1965. The method followed by them is

2/ Ojha P.D. and Bhatt V.V. "Distribution of income in the 
Indian Economy : 1953-54 - 1956-57" Reserve Bank of 
India Monthly Bulletin. September, 1962, pp 1348-1363.
Also see Ojha P.D^hatt V.V. "Pattern of Income 
distribution in under developed economies — A case 
study of India" American Economic Review September, 
1964 and December, 1965.

g/ Ranadive, K.R. "Distribution of Income - Trends since 
Planning" Paper presented to Seminar on Income 
Distribution, Indian sh„. ' Institute, New Delhi 
1971 (mimeo).

Ranadive, K.R. "The inequality of ineome in India" 
"Bulletin of the Oxford Institute of Economic and 
Statistics. Vol XXVII No:27, May 1965, pp 119-134.

g/ Ahmed, Mahfooz "Size Distribution of Personal income in 
India" in N.S.R. Sastry et ai (eds) Papers relating to 
National Income and Associated Topics (P.N,I»A«T.),
Vol III, Asia Publishing House, Bombay, 1965 pp 23-32.

4/ Ahmed, Mahfooz and Bhattaeharya N, "Size Distribution 
of Per capita personal income in India" l9f§-56:
1960-61 and 1963-64" Economic and Political Weekly 
(Special number) Vol VII No: 3l-33| 1976, pp 1581-88.

5/ Iyengar, N.S. and Jain Lila Ram "A method of estimating 
income distributions" Economic and Political Weekly 
Vol IX No:5l, December 21, 1974, pp 2103-2108.
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roughly the same for both the estimates ^ Broadly they 

have divided the households into three broad categories 
namely (a) households with an annual income equal to or 
below Rs 3,000/- (b) households with an annual income
between Rs 3,001/---Rs 25,000/- and (c) households
with an annual income having income above Rs 25,000/-. 
Their main objective was to find out the degree of 
inequality among different sections of the population. 

They have used the national Income data of the Central 
Statistical Organisation (C.S.O.), Census data, Income 
tax data, Consumer expenditure data of the National 
Sample Survey and data on household savings furnished by 
the Reserve Bank of India (R.B.I.), The aggregate house 
hold consumption expenditure has been calculated by 
subtracting from the C.S.O* s national income aggregate 
amounts of corporate taxes, direct taxes and house hold 
savings. They have attributed zero savings to the house 
holds, having household annual income below Rs.3,000/- 
and the entire savings of the house-hold sector have been 
attributed exclusively to the higher income classes.

The main weakness of their method is that they 
have not divided the households into certain reasonable 
size brackets of income. One can see that the bracket

6/ In their second estimate^, relating to the period 
1963-65, they have taken •Individual' as the income 
recipient unit instead of * household* which they have 
taken as the income recipient unit in their first 
estimates (relating to the period 1953-55).
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having annual household income from Rs. 3,001/-— Rs.25,000, is 

unusually a big one. Also, they have not considered the possi­

bility of negative savings by the poor people having annual 
household income below Rs. 3,000/-^ Therefore, according to 

P.K, Bardhai^/ and K.R. Ranadive the estimates of Ojha and Bhatt 

understated the Income inequality between different sections of 

the population. Further ^the procedure followed by them in 

estimating income distribution by size, has not been explained 

very clearly. For this lapse Prof S. Swamy has gone to the 
extent of saying that they are ‘guilty* of their method*^.

Another important work is that of K.R. Ranadive 2&J. 

She has estimated for three separate years, 1953-54, 1956-57 

and 1961-62. She estimated the size distribution of income 

in terms of selected decile groups. In doing so, she took 

the total consumption expenditure, as furnished by the

7/ According to the various surveys conducted by the National 
Council of Applied Economic Research (NCAER) there is 
dissaving on the part of lower expenditure classes. See 
National Council of Applied Economic Research (NCABR) 
“Urban Income and Saving" New Delhi, 1962. %-is-

m

v

See also N.C.A.E.R. “All India Rural Household Survey"
Vol II, New Delhi 196F, p 36.----■ K ■

Bard ban pranab “Pattern of Income Distribution in India 
A Review" in Bard ban P.K. and Srinivasan T.N. (Eds) 
"Poverty and Income Distribution in India* Statistical
Publishing Society, Calcutta, 1974, pp io6-io7.
Also see Ranadive KjJR, “The „____ , of Incomes in India"- Institute of Economics and 

pp 119-134. ~
Swamy S. “The Distribution of Income In India** in J.C. 
Sandesara (Ed) “Papers and Proceedings of the Golden 
Jubilee Seminar ofBombay UhlvefrgTcy* BomDay University 
Publications, 2974 (Economic Series Nos 23) pp 141-161.

ID/ Ranadive K.R. “Distribution of Income-Trends since Planning" 
Paper presented to Seminar on Income Distribution, Indian 
Statistical Institute, New Delhi, 2971.
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National Income series and allocated It to different 
expenditure classes in accordance with population 
proportions, derived from the consumer expenditure of 
the National Sample Survey (N.S.S.). Next, she estimated 
the saving of the total household sector and allocated it 
to different expenditure classes in accordance with the
proportion of consumer expenditure of various classes, 
furnished by the National Sample Survey. In other words, 
she assumed that saving distribution was in the same 
proportions as that of consumer expenditure distribution.
She also made another assumption that the evaded tax 
payments were either fully reflected in consumption or they 
were not reflected at all. One can find that she uses more 
or less the same data sources as Ojha and Bhatt As
rightly criticised by P.K. Bardhan <i§/,%he robustness of 

these estimates obviously depends to a large extent on the 
plausibility of the largely arbitrary assumptions about 
size —- class wise allocation of savings and dissavings 
(and estimated tax evasion). Her assumption that in the 
saving groups, total saving is distributed in proportion

nto consumer expenditure is also questionable. Jbr as 
Simon Kuznets puts it the distribution of savings will be 
more unequal than the distribution of consumer expenditure 12/

11/ See reference number l. 
i2/ P.K. Bardhan og cit, p 108
12/ Kuznety, Simon Shares of upper Income groups 1 

in Income and Savings National Bureau of Economic Sesearch, New York, 19So, pp 52-58.



Next is the work of Mahfooz Ahmad His estimates

are based on the procedure developed previously by Lydall, who

attempted to connect the N.S.S. data on consumer expenditure

with income tax returns. Such an integration of N.S.S. data

on consumer expenditure with income tax data is necessary

because the former excludes the population Included in the latter 
and the

/_ latter excludes the population included in the former 15/. Ahmed 

estimates the size distribution of income for the year 1956-57 16/

The procedure adopted by Ahmed is that he has taken the

the monthly per capita consumer expenditure data, from the N.S.S. 
and assumed that N.S.S. consumer expenditure distribution is 

lognormal XZ/r He has taken the income tax data and assumed that the 

distribution of assessees across the various income tax brackets ^ 

follows a Pare-to

I \
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2,4/ Aimed Mahfooz, op. clt.

],5/ Lyd all H.F. “The Inequality of Indian Incomes" 
Economic Weekly (Special number) Vo. XII Nos.23,
24 and 25, June i960, pp 873-874.

16/ Aimed Mahfooz, on clt, pp 23-32.

12/ T he statistical property of the normal distribution
is widely used to explain the distribution of a random 
variable. If the distribution of the logarithmic 
values of the Variable follows a normal distribution, 
it is called lognomnal distribution. The N.S.S. 
consumer expenditure is believed to follow such a 
lognormal distribution. For details on lognormal 
distribution, please see Appendix A.II
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distribution The cumulated number of persons are

plotted on a double log paper against the upper limits 

of tbe N.S.S. expenditure groups. Similarly, on another

sheet of a graph paper, the cumulated number of persons 

are plotted against the upper income per capita, based on 

the income tax data. A concave curve has been obtained 

on the first sheet, while a straight line has been 

obtained on the second sheet. Later, it has been assumed 

that the straight line, so obtained, could be extrapolated 

backward so as to form a tangent with the curve of expen­

diture distribution, derived earlier on the first sheet 

from the N.S.S. data. For this purpose, the second sheet 

has been super-imposed on the first sheet and made 

consistent with the horizontal scale and then adjusted 

vertically so as to achieve the tangency condition. The

jS/ Pareto law explains the relation between a certain 
level of income and the number of persons earning 
that income or more. It is generally shown by the 
formula

Ny Where A and ^ are

the statistical parameters of the Pareto law, Y 
denotes the income level and Ny, the number of persons, 
earning that income level or more. The law explains 
that Ny decreases as we choose a higher Y(i.e., higher 
income level). Pareto studied the Income tax data of 
many countries as conforming to the above relationship. 
For further details on Pareto law, please see Appendix 
B. II.
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point of tangency, shows a situation where per capita 
expenditure is equal to per capita income. Income line

below the point of tangency is assumed to be negative.
£The cumulative number of persons, are th*n read off, 

from the income and expenditure curves, and on 

decumulation the size distribution of income has been 
estimated.

The statistical device adopted by Mahfooz Abmed 

basically rests on two important assumptions (a) that 
pareto law applies to income tax data and (b) that the 
N.S.S. consumer expenditure data follows a lognormal 

distribution. Both these assumptions are questionable in 

the sense that they are not suited to Indian conditions. 

Prof S. Swamy is of the opinion that pareto law does not 

suit to Indian Income tax data ^4 Also, another point of 
criticism against this method is that the graphical 

integration of N.S.S. Consumer expenditure distribution 

(the curve obtained on the graph) with that of the Pareto 

law based on income tax distribution (the strAight line 

obtained on the graph) may involve subjective element.

Next work of Mahfooz Ahmed and N. Bhattacharya 
is slightly an improvement over the earlier one. Their 

estimates correspond to the years 1956-57; 1960-61 and

19/ Swamy S, Op cit, p 242.

20/ Ahmed, Mahfooz and Bhattacharya N. 0|> cit
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1963-64. They have fitted the income tax data to a Pareto 
equation of the form log y* f log A - ^log x1, to the 
distribution of income tax assessees by the usual least 
squares method, x1 denotes assessed income and y*, the 
number of assessees earning x* or more. A and «C are the 
constants. They have used the N.S.S. data on consumer 
expenditure and fitted the same into a three parameter 
lognormal distribution (of which one is the ‘thresh hold’ 
Parameter). They have noticed that Pareto equation could 
be fitted satisfactorily for ineom^ above Rs. 20,000/- per 
year, ifter drawing the N.S.S. based lognormal distribution 
on a graph paper, they obtained a curve which is concave to 
the origin. Later, the pareto line (based on income tax data) 
was adjusted to beeome tangent to the fitted expenditure 
curve (drawn on the basis of N.S.S. consumer expenditure data). 
Then, tie size distribution of income has been estimated from 
the graphs.

In the words of P.K. Bardhan “Ahmed - Bhattacbarya 
estimates rests on the validity of two important assumptions 
(a) that pretax income equals consumer expenditure in the lower 
ranges of consumer expenditure distribution (covering nearly 
75$ of the total population) and (b) the distribution of 
percapita pre-tax personal income is asymptotically paretoan 
for high values of percapita income and has the same slope as
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the distribution of assessees by size of incomes before tajiQ/ 

Their estimates understates the income inequality, among 

different sections of the population as the authors have not 

allowed for any dissavings on the part of lower expenditure 

classes. Also, it can be noticed, as in the case of the 

earlier work of Mahfooz Ahmed that their estimates are 

exposed to some element of subjectiveness in the graphical 

integration of N.S.S. based consumer expenditure data with 

the income tax data.

Still another study, recently done, is that of N.S. 
Iyengar and Lila Ram Jain <§2/on the size distribution of 

income for the years 1961-62 and 1964-66. In estimating the 

same, they have postulated an exact linear relationship 

between annual household income (I) and the consumption (©) 

per capita. It is a relationship of the Keynesian variety 

C = ^ + f'f where C s Consumption, Y = income and / ^ ^ 

are the parameters. They used the N.S.S. data on consumer 

expenditure and assumed the same as 'lognormal*. They have 

followed a method, in which they integrated a time series

21/ Bardhan P.K. "Pattern of Income Distribution in India 
A Review*in T.N. Srinivasan and P.K. Bardhan (Ids)
Poverty and Income Distribution in India Statistical 
Publishing Society, Calcutta, December, 1974, p.110

22/ Ahmed Mahfooz o$ cit

23/ Iyengar N.S. and Jain Lila Ram op.cit.
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macro aggregate data with thet of a cross section data.- 

The main weakness of their method is that they have used 

a macro time series data to the cross section. If the 

relationship between income and consumption is linear, the 

propensity to consume will be the same for all the Income 

brackets. But propensity to consume (C/’f) will differ for 

different classes of people. Therefore, the estimates 

worked out by them may not be correct.

Next comes the estimates of the National Council 

of Applied Economic Research (K.C.A.S.R.). On the basis 

of nationawide surveys conducts, the !*.C. A.B.-U estimated 

the size distribution of personal income for the year 

1964-65 24/. According to its estimates, botton)aD$ of 

the population has only 7.5-1 of the total disposable income, 

while the top 20$ of the population enjoys about 47.5$ of the 

total disposable income. The N.C.A.E.R. estimates have been 

criticised on the ground that the size of the sample taken by the 
surveys was rather small for a country of Indians size. The 

problem of response error is more serious, particularly since inoane^ 

.tends—to -be-

24/ National Council of Applied Economic Research (NCA5H)
"All India consumer expenditure survey”.New Delhi, 1966.

See also N.C. A.K.R.. “All India Rural Household Survey 
iQfia - a Summary Statement on Income Distribution"
(occasional paper No.l3) New Delhi, 1965.



under reported. Also, the N.C.A.E.R. surveys do not have 
the full coverage of the population of the country P*/ 

Therefore, the estimates understate the income of the 

people. The N.C. A.E.R. estimates relate to the year 

1964-65 only. It does not provide similar data for the 

years 1968-69 and 1975-76. Our present study refers to 

1964-65, 1968-69 and also 1975-76 (The year. 1975-76 is the 

latest year for which the * Accounts' figures are available).

Thus, it is seen that every estimate has some 

weakness or the other. However, for a study of measuring 

tax burden by income class, it is imperative that we 

should have the size distribution of personal Income. 

Therefore, we have to follow one of the methods discussed 

above to derive the size distribution of income. As said 

earlier, the N.C. A.B.R. estimates relate to the year 

1964-65 only and similar data for the years 1968-69 and 

1975-76, are not available. It would be better if we follow 

a uniform procedure for all the years of our study. Also, 

it can be seen that the various estimates, discussed so far, 

mainly aimed at finding out the 'inequalities' in the 

distribution of income. The authors, never bothered ©f 

associating the size distribution of income with corresponding

25/ For criticism on the N.C. A.B.R. estimates see P.K.Bardhan 
og.cit. p. 196.

See also Ojha and Bhatt "Pattern of Income Distribution 
in an under developed economy - A case Study of India - 
A Reply" American Economic Review - L7 December, 1965 
P. 1185 - 1187.
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consumer expenditure. For our study, ve requlreT jadL only 

a size distribution of personal incomes but also a 
corresponding consumer expenditure distribution, as otherwise 
it would not be possible to allocate the indirect taxes 
imposed on different goods and services, which are consumed 
by the various income brackets. Keeping all these aspects in 
view, we have chosen the method followed by Mahfooz Ahmed^/ 

because he has integrated the Income tax data with that of 
N.S.S. Consumer expenditure data, by a statistical device, 
to derive the size distribution of ineome.

II
Our Method

As stated above, our method closely follows that of 
Mahfooz Ahmed in estimating the size distribution of personal 

incomes for the period covered by our study ^4 Like most of 
the studies of our type, we have assumed (a) that consumer 
expenditure follows a lognormal distribution and (b) the pareto

26/ Ahmed Mahfooz Op cit
27/ Mahfooz Ahmed used two graph papers for integrating 

the N.S.S. consumer expenditure data with the income 
tax data. But we have used only one graph paper, the 
upper portion of it for fitting the N.S.S. based 
consumer expenditure (lognmrmal distribution) and the 
lower portion of the graph has been used to fit the 
Pareto straight line, based on the ineome tax data.
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law applies to the higher groups of income tax data 

Further, in order to estimate the corresponding consumer 

expenditure of each and every income group, a new device 

is followed which is described in the subsequent paragraphs. 

The main sources of data used by us, are (a) consumer 

expenditure data, furnished by N.S.S. and (b) income tax 

data, furnished by the income tax department. We have 

assumed that N.S.S. data on consumer expenditure hold good 

for the corresponding financial year also Out of the

three years under reference, we do not have consumer expen­

diture data of N.S.S. for 1975-76. Therefore, we have taken 
the latest N.S.S. data on consumer expenditure for 1973-7422^ 

and assumed that the same data hold good for the year 

1975-76 also.

s>8/ Lydall H.F. “Theories of the Distribution of Earnings" 
in Atkin sen A.B. (ed) "The Personal distribution of 
Incomes" (Royal Economic Society) George Allen and 
Unwin Ltd., London, 1976, Chapter I, p l5-i?.

Also see Planning Commission "A Technical Note on the 
approach to the V Plan of India. 1974-79" Govt, of India 
Publications, April 1973, p.27. The planning Commission’s 
note assumes that Consumer expenditure as ‘Lognormal*

Also see Ahmed Mahfooz and Bhattaeharya N. "Size Distri­
bution of Per capita Personal income in India" t 1955-56, 
1960-61, and 1963-64" Economic and Political Weekly 
Vol VII No:31-33 (Special Number) 1976 pp. 1581-88.
Also see Cramer "fmpirlcal Econometrics" Amesterdam, 
North-Hoiland, 1969, p.53. He mentions that Pareto law 
applies to high income groups.

29/ Such an assumption is not without Precedent. See Ojha 
and Bhatt ‘Distribution of Income in the Indian Economy: 
1953-54 - 1966-57" Reserve Bank of India Bulletin. 
September 1962, pp 1350-1363.

30/ National Sample Survey "Tables with notes on Consumer 
expenditure - 28th round: October'."i§75‘ -"June if?!18
Govt, of India Publications, 1978.
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The National Sample Survey (N.S.S.) provides data on 

consumer expenditure, by monthly per capita expenditure 

classes for different periods in their various rounds 

The 19th round corresponds to the data on consumer 
expenditure for the period July 1964 to June 1965 while the 

23rd round corresponds to the period June 1968 to July 1969. 

The latest N.S.S. data on consumer expenditure is the 28th 
round which pertains to the period October 1973 to June 1974. 

The income tax statistics, showing the distribution of the 

assessees by assessed income brackets are furnished by the 

"All India Income Tax Statistics1* (HITS) published by the 

Directorate of Inspection, New Delhi Our study relates

to finding out the tax burden by income classes for the period

31/ N.S.S. "Tables with notes on consumer expenditure;
19 th round July, 1964 - June 1965" Government oF’India Publication, i9Tif------------'

Also see N.S.S. "Tables with notes on consumer expenditure: 
23rd round - June 1968 - July 1969" Government of India 
Publication, 1976.
Also see N.S.S. "Tables with notes on consumer expenditure 
^th round - October 1973 - June 1974" Government of India 
Publication, 1978.

32/ Directorate of Inspection (Research, Statistics and
Publication) "All India Income tax Statistics! 1964-65" 
Government of India, New Delhi, 1968 (mimeo)

Also see Directorate of Inspection (Research, Statistics 
and Publication) "All India Income tax Statistics. 1968-69" 
Government of India, New Delhi, 1972 (Mimeo)

Also see Directorate of Inspection (Research, Statistics and 
Publication) "All Indla Income tax Statistlcs.,1975-76" 
Government of India, New Delhi, 1977 (mimeo)
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1964-65, 1968-69 and 1975-76. The method adopted for the 

derivation of size distribution of personal income as well 

as the consumer expenditure is the same for all the years 

of our study.

In accordance with the assumptions stated above, we

have assumed that N.S.S. consumer expenditure data of July,

1964 to June 1965 hold good for the financial year, of

1964-655 the data of June 1968 to July 1969 hold good for

the financial year 1968-69, and the data of October 1973 to

June 1974 hold good for 1975-76 It is possible to

suspect the applicability of N.S.S. data of 1973-74 to the

financial year 1975-76. But we feel, our assumption may not

give incorrect picture in view of relative constancy of

consumption during short period. Moreover, we do not have

any data on the distribution of consumer expenditure by

various classes for the year 1975-76, However, as far as

“tax burden1* is concerned, the consumer expenditure, shown

against each income bracket, has been corrected for price

changes as well as for changes in the growth rate of
*

consumption, during the period 1973-74 and 1975-76.

Given the N.S.S. consumer expenditure data cu*tincome 

tax data for a particular year (be it 1964-65 or 1968-69 or 

1975-76), the procedure followed to derive the size 

distribution of income and also finding out the corresponding 

consumer expenditure of each income bracket, is detailed below;

33/ See reference number 29
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First, we have taken the consumer expenditure data 

furnished by the N.S.S. and assumed it to be lognormal* 

According to the lognormal distribution, if Z = log X, 

where X is the expenditure level, X is lognormally 
distributed and correspondingly, ' Z* is normally distributed*^ 

The distribution of 1X* is completely specified by the two 

parameters, namely the mean and the variance. The parameters 

of the density function are symbolically termed as jU and 

A and they have been calculated by the method of moments 

Ml and M2 The N.S.S. provides data on consumer expendi­

ture for i3 elasses by monthly per capita expenditure. On 

the basis of this data, we have calculated Ml and M2, the 

first and second moments, by using the following formulae

Ml
n

ZH fi *i
ls2

n
f

i*l i

M2
n

r-j t* 4

n

i*l

34/ For a detailed discussion on lognormal Distribution, 
please see Aitchson and Brown “Lognormal Distribution” 
Cambridge University press, 1957.

JJ5/ See Appendix Tables A II. 1, All.2, All.3, All.4, AH.5 
and All. 6.
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Where x± Indicates the per capita expenditure of the 

^th expenditure class; f^ indicates the number of persons 

in the 3^ expenditure class, i - l;2;.,..,n indicates the 

number of classes for which the N.S.S. consumer expenditure

data are provided, (i,e, Rs. 0-8, 8-11................. upto

’above 75‘ monthly per capita expenditure classes). Having 

calculated Ml and M2, the parameters of the density function 

of the distribution have been worked out by using the formulae 

shown below:

= log M2 - 21og Ml

h - 2log Ml - log M2 
J 2

We have calculated jU and A separately for the 

urban as well as rural areas on the basis of the consumer 
expenditure data of the relevant year provided by the N.S.S.^^ 

Thereafter, we have calculated the cumulated number of persons 

as against each per capita expenditure level, with the help of 

the parameters ^ and A ,

'Actual and Fitted' distribution of persons by monthly 

per capita expenditure for the N.S.S. based consumer expenditure 

for the years 1964-65, 1968-69 and 1975-76 may fee seen from 

table IX. I.

36/ See reference No.3l
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Tiie actual values are close to the fitted values at

many expenditure levels. Therefore, the fitted lognormal 
t'sdistribution fairly good, in all the throe years of our 

study. Later, the cumulated number of persons are plotted 

against the upper limits of the N.S.3. expenditure classes 

on a double logarithmic graph, 37/ and then obtained a carve 

which is concave to the origin. In other words, this curve 
represents the^gnormal distribution of the consumer 

expenditure.

A word about the treatment meted out to pareto 

distribution. On the basis of income tax data, we have 

fitted the pareto distribution in respect of incomes above 

Rs. 23,000/- per year. In doing so, we have assumed that 

each assessee represents a household which consists of an 

average size of 3.5 persons 38/. Next we have estimated

37/ We have converted the actual values into logarithmic 
values and plotted them on an ordinary graph paper. 
It Is the same thing as using a logarithmic graph 
paper.

38/ Though the assumption seems to be arbitrary, such an 
assumption was made by Mahfooz Ahmed also.

See Ahmed, Mahfooz "Size Distribution of Personal 
Income in India" in N.S. Sasthry et ai (eds) 
Papers relating to National In come "and Associated 
Yol.Ill, Asia Publishing House, 1965, pp 23-32.
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(with the help of computer) the statistical parameters 

A and «6 in the pareto equation of the form 
log Yf * log A - oClog X1, where x' denotes upper income 

per capita and Y1 denotes the cumulated number of persons 

earning income x' or more. A and d are the constants. 

Table II.2 shows the estimated parameters, A and d and 
also the co-efficient of determination R2 for the paretoan 

distribution of income tax data for all the three years:

TABLE II.2

Estimated Parameters of Pareto Fits

Income range Estimated
Parameters

Co-efficient of 
determination

(A) ttfr
Cl) (2) (3) (4)

1964-65

Rs.20,000/- and above 10 .86 2.02 0.9982 
(.0 2834)

1968-69

Rs.20,000/- and above 5.36 2.08 0.9969 
(.03825)

1975-76

Rs.20,000/- and above 11.94 2.25 0 .9978 
(0.0 3485)

NB:- Figures in Parentheses are the standard errors of «C
in the pareto equation of the form log Y* - log A - /log X^

Source : Calculated on the basis of All India Income Tax Statistics 
(AIITS) for 1964-65, 1968-69 and 1975-76.
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In this connection, it may be mentioned that, of 
tne two parameters A and «£ , the value of A is not 
important . But the value of 1 (which is also 
called the Pareto's constant) Is very important to explain 
the income distribution by size. The value of 
obtained by us for the year 1964-65, is very close to the 
value of it obtained by Mahfooz Ahmed and N. Bhattaeharya ^ 

for the year 1963-64. As one cannot, normally, expect 
drastic changes in the size distribution of Income, in a 
span of one year, it is obvious that the value of * 
remains more or less the same for the years 1963-64 and 
1964-65. The co-efficient of determination (R^) is highly 

significant for all the fits. Further, the observed 
(i.e., actual) and expected greater than type, cumulated 
number of persons for the pareto fits for the years covered

39/ The fact is well explained by Jan Pen in his book 
"Income Distribution". To quote his language 
"Here A is not particularly important constant. It 
is concerned with the units in which income is 
expressed. But c£ is important".
See Jan Pen "Income Distribution" Allen lane, the 
Penguins Press, 1971, Chapter VI, p 235.

4Q/ Ahmed, Mahfooz and Bhattacharyya N. OR £15 P* 170. 
The year 1964-65 is very next to 1963-64. The value 
of ‘ »c * obtained by us for 1964-65 is 2.02, whereas 
the value of it, obtained by Mahfooz Ahmed and N. Bhattaeharya for 1963-64 is 2.187.
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by our study, show that the fits are fairly good. Table 

II.3 shows the actual and expected values of the pareto fits.

TABLB II. 3

Observed and “Expected Greater than Type Cumulative 

Frequencies for the__Pareto Fits

(Persons in millions)

Income 19 64--65 19 ©-69 1975-76
Rs.*000) Actual Fitted Actual Fitted Actual Fitted

1 2 3 4 5 6 7

20 0.191 0.179 0.400 0.383 .538 .499

26 0*132 0 » 0.282 0.262 .357 .331

30 0.072 0-.069 0*148 0.143 .181 .171

40 0.043 0.044 0.092 0.090 * 105 • 105

50 0.028 0.030 0.060 0*061 .0 68 .070

70 0.019 0*022 0.042 0.045 .046 •049

100 0.009 0.010 0.019 0.021 .020 .022

200 0.002 0.002 0.005 0.005 .004 •0Q5

300 0.001 0.002 0*002 0.002 .002 .002

400 0.0007 0*0007 , 0.001 0.001 .001 .001

500 0.0004 0.0004 0 *001 0.001 0.0007 .0005

Source s AH India Income Tax Statistics (AIIIS), New Delhi. 
\94 t-H«-C9 a.^ H is-74.
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We have plotted, the cumulated number of persons as 

against the upper income per capita (based on the pareto 

equation) and then obtained a straight line, which is the 

pareto line. Later, we have assumed that if the pareto 

line is extrapolated backwards, it becomes tangent to the 

expenditure curve, which has already been drawn on the same 

graph, using the N.S.S. expenditure data. Thus, the pareto 

line is extrapolated so as to achieve the tangeney condition. 

At the point of tangency, the per capita expenditure level 

equals the per capita income level ( fhe persons falling 

below the point of tangency, are assumed to be the ‘lower 

income groups' while those falling beyond the point of 

tangency are assumed to be the 'upper income groups’. We

have draw the graphs, as explained above, for urban and 

rural areas in respect of all the three years separately.

(See Figures IX. 1, II. 2, 11.3, II.4, II. 5, II. 6).

In this connection, it is to be carefully noted that 

the lognormal expenditure curve, can explain the expenditure 

distribution of the lower income groups (i.e., the population 

covered upto the point of tangency), and the income 

distribution of these income groups cannot be explained by the 

pareto line. Similarly, the pareto line will explain the

income distribution of the upper income classes and the 
expenditure distribution of these groups will not be given 

by the lognormal expenditure curve. Therefore, the actual 

problem iss (a) to find out the Income distribution for those 

people falling upto and below the point of tangency, given 
H7 Ahmed, Mahfooz op clt pp 29-30
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the expenditure distribution, by the lognormal curve and 

(b) to find out tbe expenditure distribution for those 

people falling beyond tbe point of tangency, given tbe 

income distribution by tbe Pareto line. In tbe earlier 

works attempted by some authors the expenditure 

distribution of tbe lower income groups has been treated as 

the income distribution, assuming that there is zero savings 

on tbe part of these groups and also assuming that these 

classes do not pay any direct taxes. But as far as our 

study is concerned, we have allowed dissavings on the part 

of lower income groups. Therefore, we assumed that in rural 

areas, households having annual Income up to Rs. 1,000/-, 

do have negative savings. How much negative savings they 

would have, has been estimated based on the data furnished 
by the NCiRR ^/* The C/Y ratio for the households having 

annual income less than Rs. 1,000/- (i.e., income bracket 

Rs. 0-1000) has been calculated as 1.06. In other words, 

the expenditure baaeket Rs. 0-1060 corresponds to the income 

bracket Rs. 0-1000* For the other households in the rural 

area, falling below the point of tangency, we have assumed 

that their income equals their expenditure.

42/ See Ojha and Bhatt op cit s«* 4$, aU*4 a#J^wz-

43/ N.G.A.B.R. “The All India Rural Household Survey” 
Yol.II (Income!Investment and Saving)*.New Delhi. 
1965, p 96,

\
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Similarly, we have assumed that the arban households 

having an annual income upto and below Rs. 2,000/- do possess 

negative savings. The C/Y ratio has been calculated from 
the N.C. A.B.R. data 3d/ and it comes to l,2o* It means that 

Rs, 0rl200 expenditure bracket corresponds to Rs.0-1000 income 

bracket of the urban household and Rs. 1201-2400 of the 

expenditure bracket corresponds to Rs.1001-2000 income- 

bracket of the urban household. For the remaining households, 

falling below the point of tangency, we have assumed that 

income will be equal to expenditure. In this way, we have 
adjusted the income brackets with corresponding expenditure 

brackets for the households covered by the population, below 

and upto the point of tangency.

However, we explain in detail the derivation of size 

distribution of income for one year for understanding of the 

method followed by us. The year 1964-65 is chosen for this 

purpose:

1964-65
At first, the logarithmic values of the cumulated member of 

persons are plotted against the logarithmic values of the upper 
limits of the N.S.S, expenditure classes (Table/ A II.7, A 21,ft,

A 11,9, A 11.10, A II. 11, A 11.12, Columns 3 and 6) on a graph

44/N.C. A.B.R. “Urban Income and Saving1*. New Delhi, 1962, pp 76-79
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and obtained a curve which is concave to the origin. Then, 

the income tax data of 1964-65 has been fitted into a 

paretoan distribution, for all incomes above Rs. 20,000/-.

(The co-efficient of determination R2 is highly significant, 

its value being 0.9982). We assumed that the paretoan 

distribution of income tax data applies to urban and rural 

incomes. The pareto equation worked out by the computer 

for the income tax data of 1964-65 is log Y* st. 10.86 - 2.02 

log X*. Where X‘ is the monthly upper income per eapita, 

while Y*, the cumulated number of persons earning income 

X' or more. Further, we have plotted on the same graph paper 

(on which the expenditure curve has been drawn earlier), 

the cumulated number of persons as against the monthly upper 

income per capita, based on the pareto equation, thus 

obtained. On the basis of this, we found that many points 

lie on a straight line, forming the pareto line. On the 

assumption that the pareto line, if extraploted backwards, 

becomes a tangent to the expenditure curve 45/, we have 

extrapolated and adjusted thd straight line, so that it becomes 

a tangent to the N.S.S. - based consumer expenditure curve, 

drawn earlier on the same graph. The point of tangency is 

very close to monthly per capita expenditure level of Rs.30 

in the case of ' rural1 areas, while in the case of urban areas,

45/ Ahmed, Mahfooz, op, cit



it corresponds to Rs. 39/-. The actual values read out 

from the graphs are Rs. 30.08 and Rs. 39/- respectively 

for rural and urban areas. At the point of tan gen ey, the 

per capita expenditure is equal to the per capita income.

In the case of rural area, the per capita 

expenditure level of Rs. 30.08, corresponds to annual 

household expenditure (or income) of Rs, 2200 per year 

The population covered upto the point of tangency in the 

rural area is 288.60 million. We have assumed that persons 

falling below the point of tangency belong to the 'lover 

income groups' and the persons falling beyond the point of 

tangency belong to 'upper income groups'. We have also 

assumed that in rural area, households with an annual 

household income upto Rs. 1,000/- have negative savings.

How much negative savings is made by the households whose 

annual income is less than Rs. 1,000/- has been approximately 

worked out with the hel|» of saving-in come-ratios furnished 

by the N.C.A.E.R. •

46/ Household expenditure per annum =

Per capita expenditure X A.H.S. X 12 
(monthly)

(Where A.H.S * Average household size, given by 
the N.S.S. Data).

At the point of tangency, the household expenditure 
equals the household income. Therefore, the bracket 
ends with Rs. 2200 expenditure or income of the 
households.

47/ See reference number 43.
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According to the N.C. A.E.B., the C/Y ratio for 

the income class Bs. 0-1000 in rural areas is 1*06. We 

have assumed that the same C/Y ratio (1.06) will hold 

good for all the years of our study for the annual 

household income bracket Bs. 0-1000*

Distribution of Persons by Income Class unto the P6int
of Tangeney:

It may be known now that the fitted expenditure 

curve furnishes information with regard to the distri­

bution of persons, by expenditure class for the lower 

expenditure brackets only, covering the population upto 

the point of tangeney. It does not provide information 

on the distribution of persons, by income class for 

these persons. BUriher, the pareto line, corresponding 

to the lower expenditure brackets, also does not furnish 

information for the distribution of these persons by 
income classes M/* Therefore, in order to find out the 

distribution of persons by income class for those covered 

upto the point of tangeney (i.e., 288.60 million), we 

have adjusted savings to the expenditure brackets. In 

doing so, we have assumed that the households covered 

upto the point of tangeney do not pay any direct taxes

48/ Pareto law applies to higher income groups.
See reference number 28.
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directly As we have postulated negative savings

for the households in rural area, having Rs. 0-1000 

annual household income, the corresponding expenditure 

bracket will be Rs, O-IO60 (given the C/I ratio as 1.06 

from the NCiRR estimates). Therefore, first we have 

worked out the number of persons falling upto annual 

household expenditure limit of Rs, 1,060* from the 

expenditure curve of the graph and it somes to 204.69 

million. Obviously, the population, covered by the 

income bracket Rs. 0-1000 is also 204.69 million 

(because the expenditure bracket Rs. 0-1060 corresponds 

to Rs. 0-1000 income bracket as explained above).

Thus, we are left with 83,91 million of people (288,60 

- 204*69 = 83.91), yet to be distributed among income

and expenditure brackets, covered upto the point of 

tangency. For them, we have assumed that their income and 

expenditure are the same. The income and expenditure 

brackets upto the point of tangency are arranged in 

table II.4.

49/ The lower income classes do not pay direct taxes 
directly, but if the incidence of a direct tax is 
shifted on them by other classes of people, who 
pay directly direct taxes, it amounts to paying 
direct taxes indirectly. For example, a shifted 
corporation tax etc.



TABLE II.4•egSn'^apBeaniMMMNl

Association of Household Income and Expenditure brackets 
Upto the Point of Tangency 

RURAL (1964-65)

Income bracket Expenditure bracket

(aO Rs. o - iooo Rs. o - 1060 (Due to Dissaving)

(B) Rs. 3001 - 2000

(C) Rs. 2001 - 2200

Rs. .1001 - 2000 (Income-Expenditure) 

Rs. 2001 - 2200 (Income-Expenditure)

Case As Represents an income bracket Rs.0-3000, for 

which we have postulated negative savings by the 

households. The corresponding expenditure bracket 

Is Rs.0-3060.
Case Bs Represents the Income bracket Rs.1001 - 2000.

The corresponding expenditure bracket starts from 

Rs.1061. But we have assumed that the income of this 

bracket is equal to its expenditure, So^ the 

corresponding expenditure bracket ends with Rs.2000/-. 

Case Cs Represents the income bracket from Rs.2001-2200. 

As income is equal to expenditure, the corresponding 

expenditure bracket is also Rs. 2001-2200.

The number of persons falling in the above three 

lower expenditure brackets could be found from the expenditure 

curve. Thus, the population of 288.60 million falling upto the 

point of tangency in the graph (l.e. upto Rs. 2200 household



expenditure or income limit) ^has been distributed 

among expenditure/income brackets.

Distribution of Persons by Income Class
Beyond tbe Point of Tangency:

Next, we are left with tbe problem of distribution 

of tbe remaining population in tbe rural area, falling in 

the upper Income brackets (i.e., beyond tbe point of 

tangency). For our study, we have taken tbe following 

annual household income brackets, beyond the point of 

tangency:- i.e., from D to I* as shown below (for 1964-65 

rural area)

Income brackets

D. Rs. 220i - 3000

Rs. 3001 - 4000

F* Rs. 4001 - 5000

G. Rs. 6001 - 7000

H. Rs. 7001 - 10000

I. Rs. ooool - 15000

J. Rs. isboa - 20,000

K. Rs. moot - 30,000

L. Rs. Above 30,000.

50/ Please see reference 46



V

4
64

In all we have 12 income brackets (A to L) for the 
distribution of the entire rural population of 1964-65. We 

have read out directly from the extrapolated pareto line, 
the cumulative number of persons falling within the required 

income limit (i.e,, in respect of Income brackets from D to L). 
On decumulation, we have found the number of persons, falling 
in each of the income brackets. So far, we have estimated 

the number of persons falling in all the 12 income brackets 

for the year 1964-65 (rural area).

A word about the derivation of income bracket-wise 

personal Income along with the corresponding consumer 

expenditure distribution is necessary in this context as the 

latter category is essential for the allocation of indirect 

tax burden.

Income Bracket-wise Personal Income and Consumer Expenditure

The consumer expenditure has been found out first, 
for all the income brackets. In doing so, the N.S.S 
consumer expenditure data has been mad# use of to form a 
lorenz curve, showing on one axis, the cumulative percentage 

distribution of population and on the other axis, the 

cumulative consumer expenditure percentages. Since we have 

already derived, the distribution of persons, by the selected 

income brackets (i.e., A to L income brackets), It was easy 
for us to work out, the cumulative percentage distribution 

of persons for these income brackets. We have, then, read
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out from the Lorenz curve, the corresponding percentage 

of consumer expenditure for each of the income bracket^.

(See Table II.5, col 2 and 3). Now, as we knew the 

total N.S.S. consumer expenditure, it was possible to 

work out the consumer expenditure, as against each income 

bracket, for all the income brackets (see lorenz curves 

in Pig II.7, Pig II.8, Pig II.9, Pig II. ID, Pig II. 11 and 

Pig 11.12.

TABLE 11.5

Cumulative Percentage Distribution of Population by
Income Class and the Corresponding Cumulative Percentage

Distribution of Consumer Exnenditure

RURAL (1964-65)

Income Class Cumulative Cumulative per cent
(Hs) per cent Consumer expenditure

of ♦population

. 1........................ 2 3

0 - 1000 53.98$ 34$
1001 - 2000 70.88$ 51$
aooa - 2200 76.10$ 56„9©$
2201 - 3000 93.06$ 8l$
3001 - 4000 97.04$ 89.20$
4001 - 5000 98.22$ 92.2$
5001 - 7000 99.07$ 94.4$
7001 - 10000 99,62$ 96.60$

lOOOtt - 15000 88.82$ 97.80$
15001 - 20000 99.91$ 98.60$
20001 - 30000 99.96$ 99.40$

Above 30000 100.80 100.00

Total 100$ 100$

(* Heading taken from the Lorenz Curve - Pig 11,7)
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Next we attempted to estimate the personal income 

of the persons, falling in the various income brackets 

(i.e. A to L) of 1964-65 (rural area). As for the lower 
income, brackets (A,B, C), we could find their personal 

income, from the consumer expenditure, already derived.

For the income bracket Rs,0-3000 (i.e., Case A) we have 

already postulated negative savings. So, using the C/I 
ratio as 1.06 ^ for this bracket, we have worked out 

the personal income of it. It is obvious that the personal 

income of this bracket is lesser than its consumer 

expenditure due to dissaving. Now, for the income brackets 

Rs. 1001 - 2000 and Rs. 2001 - 2200 (case B and C), we have 

already assumed that their income is equal to their consumer

expenditure. As we have already derived the consumer 

exoenditure (as explained in the above paragraph), we have 

treated the same as the personal income of these Income 

brackets. In regard to the personal Income of the upper income 

groups, (i.e,, the income brackets beyond the point of Tangeney 

D, B, F, G, H, I, J, K, and L) It has been calculated by finding 

out the mean per capita income as derived from the graph. The 

number of persons of the bracket are multiplied by the mean per 

capita income to derive the personal Income of that bracket.

51/ See N.C.A.B.R. The All India Rural Household Survey 
Vol II (Income, Investment and saving) New Delhi, 1965 
p 96.
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Cumulative Distribution of Population by Income Glass and
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Consumer Expenditure
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Thus, the personal income as well as the consumer
k/a-CfCttf

expenditure for all the income^ A to L) of 1964-65 (rural 

area) are derived.

For the urban distribution also, we have followed 

the same method. In the case of urban area we have
j

assumed that households having annual income below Rs.2000/~
5

do possess negative paving, the C/Y ratio worked out from 

the N.C. A.F.R. data, being 1.20. The N.S.S data on 

consumer expenditure relating to urban area has been made 

use of to construct a lorenz curve and from it, the 

corresponding percentage of consumer expenditure for each 

of the income bracket, has been derived (See Table II. 6).

The All India position of cumulative percentage of persons 

along with the cumulative percentage of consumer 

expenditure is shown in Table II.7, For the other years 

also - 1968-69, 1975-76 - we have adopted the same 

procedure of 1964-65. Individual graphs are drawn for the 

rural and urban areas separately to estimate the 

distribution of persons among various income brackets, along 

with the bracket-wise perspnai income and consumer 

expenditure, (See Fig II. 1, II.2, II.3, II.4, II.5 and 

II.6 and tables II.8 to II. 16). The description of the

a r 1 t 1 for he e r therefore is rertund nt



TABLE! II. 7

gVTOiative pl&.t?j.b]it£gn_of.EftaaAaUon..pj..Income,...C^gg,..mi
Corresponding Cumulative Percentage distribution of

Consumer Expenditure

All India (2964-65 )

<*
Income Class

(Bs)

Cumulative % 
of

Population

Cumulative 
of Consumer 
expenditure

1 - 1,000 46.65 26.80

'10.01 - 2,000 68*44 46,0 5

2001 - 3,000 91.72 76.53

3001 - 4,000 96.9 87.54

4001 - 5,000 88.09 90.70

#5001 - 7,000 98.0 93.37

7001 - 10,000 99.55 95.78

10,001 - 15,000 99.75 96.98

15,001 - 20,000 99.89 98.64
20*, 001 - 30,000 99.95 99.47

Above 30,000 100-oo 100 • oO

Source; Calculated on the basis of fables II.5 and II.6
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Size Distribution of Personal Income and Corresponding

Consumer Expenditure

Rural (1964-65)

S. No. Ineome Glass 
(in Rupees)

Population 
(in million)

Personal 
income 

(in lakhs of 
Rupees)

Consumer 
expenditure 
(in lakhs 0: 

Rupees)

1 2 3 4 9

1. 0 - 1000 204.69 388833.73 412348.21
2. 1001 - 2000 64.09 206174.11 206174.11
3. 2001 - 2200 19.82 71554.54 71554.54
4. 2201 - 3000 64.30 362806.52 292282.11
5. 3001 - 4000 15.08 139194.43 99448.69
6. 4001 - 5000 4.46 56463.60 36383.66
7. 5001 - 7000 3.21 53773.92 2 6681.35
8. 7001 - 10000 2.07 49059.00 2 6681.35
9. 10001 - 15000 0.78 27069.12 14553.46

10. 15001 - 20000 0.35 17173.80 9702.31
11. 20001 - 30000 0.22 15261.84 9702.31
12. Above 30000 0.13 74365.20 7276.73

TOTAL 379.20 1461729.60 1212788.80

Notes : The sum total of income classes may not 
add up to total due to rounding off.



TABLE II.9
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Size Distribution of Personal Income and Corresponding
Consumer Expenditure

Urban (1964-65)

3, No. income class 
(in Rupees)

Population 
(in million)

P eraonal 
income 

(in lakhs of 
Rupees)

Consumer 
Expenditure 

(in lakhs of 
Rupees)

1 2 3 4 5

1. 0 - 1000 16.46 22830.02 27412.54
2. 1001 - 2000 39.20 95647.85 114789.98
3. 2001 - 2500 20.13 94230.59 94230.59
4. 2501 - 3000 6.14 43566.98 41975.44
5. 3001 - 4000 9.48 104772.96 81380.96
6. 4001 - 5000 1.16 20337.12 15419.56
7. 5001 - 7000 1.08 25051.68 17132.83
8. 7001 - 10000 0.56 18352.32 12849.62
9. 10001 - 15000 0.18 8633.52 5139.85

10. 15001 - 20000 0.26 17656.08 9423.06
11. 20001 - 30000 0.08 7677.12 3854.88
12. Above 30000 0.07 23671.20 4723.52

Total 94.80 482427.43 428320.84

Note s The Siam total of income classes may not add up 
to total due to rounding off.
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Size Mstributton of Personal Income and Corresponding
Consumer Expenditure

All India (1964-65)

S. No. Income class 
(in Rupees)

Population 
(in million)

P ersonal 
income 

(in lakhs of 
Rupees)

Consumer 
expenditure 
(in lakhs of 

Rupees)

1 2 3 4 5

1. 0 - 1000 221.15 411663.75 439760.75
2. 1001 - 2000 103.29 301821.96 320964.09
3. 2001 - 3000 110.39 572158.42 500042.68
4. 3001 - 4000 24.56 243967.39 180829.65
5. 4001 - 5000 5.62 76800.72 51803.22
6. 5001 - 7000 4.29 78825.60 43814.18
7. 7001 - 10000 2.63 67411.32 39530.97
8. 10001 - 15000 0.96 35702.64 19693.31
9. 15001 - 20000 0.61 34829.88 19125.37

10. 20001 - 30000 0.30 22938.96 13557.19
11. Over 30,000 0.20 98036.40 12000.25

Total 474.0 1944157.00 1641109.60

Note t The sum total of income classes may not add up 
to total due to rounding off.
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TABLE 11.11

Size Distribution of Personal Income and Corresponding
Consumer Expenditure

Rural (1968-69)

S. No. Income class Population 
(in million)

P eraonal 
income 

(in lakhs of 
Rupees)

Consumer 
expenditure 
(in lakhs of 

Rupees)

1 2 3 4 5

1. 0 - 1000 50.14 65522.40 69450.00
2. 1001 - 2000 168.62 459726.00 459726.00
3. 2001 - 2580 94.07 330637.20 330637.20
4. 2581 - 3000 25.71 141024.00 127200.00
5. 3001 - 4000 47.02 340011.60 297643.20
6. 4001 - 5000 16.25 177840.00 152272.80
7. 5001 - 7000 5.98 94579.20 82678.80
8. 7001 - 10000 3,59 82066.80 60312.00
9. 10001 - 15000 1.70 56181.60 35700.00

10. 15001 - 20000 0.60 27403.20 16536.00
11. 20001 - 30000 0.43 28353.60 12120.00
12. Above 30000 0.29 240746.40 9331.20

Total 414.40 2044092,00 1653574,80

Mote s The sum total of income classes may not add up 
to total due to rounding off.
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Size Distribution of Personal Income and Corresponding 

Consumer Expenditare;

Urban (1968-69)

S.No. Income Class

(Rs.)

Population 
(in million)

Personal
income

(in lakhs of 
Rupees)

Consumer 
Expenditure 
(in lakhs of 

Rupees)

1 2 3 4 5

1. 0 - 3000 5.34 7197.60 8637.60

2. 1001 - 2000 37.44 83986.80 100784.40

3. 2001 - 3000 23.59 109423.20 109423.20

4. 3001 - 4000 21.01 155457.60 149113.20

5; 4001 - 5000 8.98 105303.60 83532,00

6. 6001 - 7000 3.26 55276.80 46072.80

7. 7001 - 10000 1.99 47640.00 28656.00

8. 10001 - 15000 1.04 35992.80 18720.00

9. 15001 - 20000 0.35 17110.80 8640.00

10. 20001 - 30000 0.34 23476.80 10455.60

11. Above 30000 0.26 87921.60 11904.00

Total 103.60 728787.60 575913.60

Note s The sum total of Income classes may not add up to total 
due to rounding off
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Size Distribution of Personal Income and Corresponding

Consumer Expenditure 

All India (1968-69)

:.No. income Class

(Rs)

Population 
(in million)

Personal
income

(in lakhs of 
Rupees)

Consumer 
Expend iture 
(In lakhs o: 

Rupees)

1. 0 - 1000 55.48 72720.00 78087.60

2. 1001 - 3D00 206.06 543712,80 560510.40

3. 2001 - 3000 143. 37 581084.40 567260.40

4. 3001 - 4000 68.03 405469,20 312554.40

6* 4001 - 5000 25.23 283143.60 235804.80

6. 5001 - 7000 9.24 149856.00 128751.60

7. 7001 - 10000 5.58 129706.80 88968.00

8. 10001 - 15000 2.74 92174.40 54420 «00

9 * 15001 - 20000 0*95 44514.00 25176.00

ID* 20001 - 30000 0*77 51830.40 22575.60

ll* Above 30000 0.56 328668.00 21235.20

Total 518.0C 2772879.60 2229488.40

Note i The sum total of income classes may not add up 
to total due to rounding off.
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Size Distribution of Personal Income and Corresponding

Consumer Expenditure

Rural (1975-76)

S.No. Income class

(Rs)

Population 
(in million)

Personal
income

(in lakbs of 
Rupees)

Consumer
Expendi­

ture
(in lakbs 
of Rupees!

.. 1.... v" 2 ........................ a............... ... 4 5
1* 0 - 1000 6.51 10268.62 10884.-J3

2. 1001 - 2000 67.13 221322.81 221322.81

3. 2001 - 3000 135.17 689366.16 689366.16

4. 3001 - 4000 127.04 856265.32 856266.32

5. 4001 - 5000 84.74 856265.32 856265.32

6. 6003, - 7000 48.ar 744336.55 736533.12

7. 7001 - 10000 5.57 147957.19 112475.53

8. 10000 - 15000 2.66 103569.39 90706.07

9. 16001 - 20000 0.64 35294,23 25397.70

10. 20001 - 30000 0.42 33040.22 18141.22

11. Above 30,000 0.25 210947.71 10884.73

Total 478.48 3908633.20 3628242.90

Note j Tbe sum total of income classes may not addup to 
total due to rounding off.
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Size Distribution of personal Income and Corresponding—1 ■<* ■»— ■ m —»p——ww——mww——*w—w—— ........................... m m-m-mm&Hm

Consumer Expenditure 

URBAN 1975-76

SI.
No.

Income Class

Bs.

Population 
(in million)

Personal 
income 

(in lakhs 
of Rupees)

Consumer 
expenditure 
(in lakhs of 

Rupees)

1 2 3 4 5

1. 0 - moo 10.20 32292.16 38750.58

2. 1001 - 2000 6.29 25228.21 30273.86

3. 2001 - 3000 17.92 104142.07 104142.07

4. 3001 - 4000 30.16 226448.44 226448.44

Ot 4001 - 5000 29.70 308793.34 308793,34

6. 5001 - 5230 3.01 38750.53 38750.53

7. 5231 - 7000 18.16 339813.97 296683.80

3. 7001 - 10000 2.62 91191.72 90821.57

9. 10000 - 15000 0.92 46840.03 44805,31

10. 15001 r ‘20000 0.30 2j.646.79 15742,40

11. 20001 - 30O00 0.19 19373.27 10898.59 ■**

12. Above 30000 0.14 62279.39 4843.81

Total 119.62 1316799.60 1210954.30

Notes The sum total of income classes may not add up 
to total due to rounding off.
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Size Distribution of Personal Income and Corresponding

Consumer Expenditure 

All India (1975-76)

SI.
No.

Income class

Rs.

Population 
(in million)

Personal
income

(in lakhs of 
Rupees)

Consumer 
expenditure 
(in lakhs of 

Rupees)

1 2 a 4 5

1. 0 - 1000 16.71 42560.78 49635.31

2. 1001 - 2000 73.42 246551.02 251596.67

3. 2001 - 3000 155.09 793508,23 793508.23

4. 3001 - 4000 157.20 1082713.70 1082713.70

5. 4001 - 5000 l£4. 44 1165058.03 1165058.60

6. 5001 - 7000 69.52 1122901.00 1071967.40

7. 7001 - 10000 8.19 239148.91 203297.10

8. 10000 - 15000 3.58 ISO'409.42 135511.38

9. 15001 - 20000 0.94 56941.02 41140.10

10- 20001 - 30000 0.61 52413.49 29039.81

ll. Above 30000 0.39 273227.09 15728.54

Total 598.10 5225432.80 4839297.20

Note : The sum total of income class may not add up to total 
due to rounding off.
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III
SUMMiRY iND LIMITATIONS

As the data on size distribution of income as well as 
consumer expenditure are not available as required for our 
study, we have estimated the size distribution of income by 
integrating the N.S.S based consumer expenditure with that 
of the paretoan distribution of income tax data. The National 
Sample Survey data on consumer expenditure has been used to 
construct lorenz curves and from them we have worked out the 
bracket wise consumer expenditure for all the household 
income brackets in rural and urban areas for all the years 
covered by our study.

The estimates relating to (a) distribution of persons 
among the various income brackets, (b) personal income for 
each income bracket and (c) consumer expenditure for each ine0*,e 
bracket are calculated on the basis of the following 
assumptions.

CD The distribution of assessees given by the income tax 
data for the higher income groups follows the Pareto 
law,

(2) Savings in the lower income class upto Rs. 1,000/- 
household income per year in the rural India and Rs. 2,000/- 
in the urban India are negative.

(3) The saving-income ratios given by the N.G. A.B.R. for ruaal 
and urban India for the year 1963-64 apply to all the years 
of our present study.
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(4) Except the households specified in (2) above, all the 

households covered upto and below the point of tangency 

have income which is equal to their expenditure 

(l.e., C * *>

(5) The Paretoan distribution of income tax applies to 

rural and urban areas.

(6) N.S.S. expenditure distribution is very close to 

lognormality.

(7) The N.S.S based consumer expenditure data apply to the 

corresponding financial years in respect of 1964-1965 

and 1968-1969 years. N.S.S. Consumer expenditure data 

of 1973-1974 apply to the financial year 1975-1976.

(8) The persons falling upto and below the point of 

tangency do not pay any direct taxes.

(9) There is uniform distribution of income and expenditure 

among the households within each income or expenditure 

bracket.

(10) Each assessee of the Income tax data represents a 

household, consisting of 3.5 persons on average, and 

the same average size applies to all the years of our 

study,

(11) Income or expenditure brackets are continuous, in the 

sense that there are no gaps in the distribution of 

persons across the income or expenditure classes.
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These assumptions are conventionally made in a study 
of this type, due to data constraint We feel that these

52/ For example, some of the eminent writerslin this area, like 
M. Mukherjee, I. Huang and K.W. Roskamp 'have assumed in 
the same way. M. Mukherjee made many arbitrary assumptions 
to estimate the size distribution of personal income In 
India for the years 1953-54; 1956-57 and 1960-61. To 
quote some of them in the words of M, Mukherjee

“First, we have assumed dissaving rates of 20,15,10 and 5 
per cent respectively in the four lowest expenditure 
brackets, making a conservative estimate of these rates 
notionally but taking some cognizance of the findings of 
the N.C. A.B.R. The aggregate dissaving together with the 
aggregate saving in the household sector has been distributed 
to the top most and the next expenditure class in the 
ratio of 9:1 again arbitrarily. In addtion. we have inflated 
the per capita consumer expenditure by one third in the 
aopffigiSt bracket_^rbi,trarily“ -

Please see M, Mukherjee “Distribution of consumption 
expenditure and personal income by size" in “National 
Income of India: Trends and Structure” Statistical 
publishing Society, Calcutta, 1969 p.3l5.

Also see Y, Huang “Distribution of the Tax Burden in 
Tanzania"

The Economic Journal 86 (March 76) pp 73-86

Prof. Huang uses the household budget survey of 1969 to 
study the tax burden of 1971. Income Distribution in 
each income bracket was adjusted upwords 20^ arbitrarily 
as an estimate of size distribution of income for 1971.

Also See Karl. W, Roskamp. “Distribution of Tax Burden in 
West Germany in 1950" National Tax Journal Vo 1.XVI No: 1, mo-vd, 
1963. Karl W. Roskamp derives the household distribution 
by size brackets of Income, assuming a percentage differ­
ential of two income distributions as ‘constant* which he 
expresses by a formula -Xs (a-b) and applies to the year 
i960*
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EXPLANATORY tYOTB ON LOGNORMAL DISTRIBUTION

The Statistical Property of the normal distribution

is widely used to explain the distribution of a random variable,

Tf the distribution of the logarithmic values of a random

variable follows a normal distribution it is called lognormal

distribution# fae distribution of the random variable is

specified by two Parameters, namely the mean and the variance.

The area occupied under the normal curve at different limits of

the variable is found by what is called the 'density function'

which is specified by the two parameters f< and > . The
parameters of the density function ( f , A ) a"e determined

by the mean and variance of the given distribution. Let us

sunoose M, and Mo are the first and second moments of a given
* * 2,

distribution. 3y using the following formula, the parameters of 

the density function are determined.

I* 2 log ”* log Mg

2

A
2 log

After calculating |* and ^ , (i.e. the parameters of the density

function of the normal curve) the cumulative area occupied by the 

random variable at any required limit can be foundput. An example,

makes this point clear. Let us suppose that we want to know, say,
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tue area occupied by a random variable x, at a limit of Hs.8.

It can be found by using the following integral formula

Limit Cumulative
0-8 = area occupied = 8

by the random log 8- L
variable, x n-' ---------- L- <^x* dx
between 0-8 X

As |a. and X having already estimated, the cumulative area 

occupied by the random variable, x, from 0 to 8 is found out.

Now, in our study, the technique of lognoftnal 

distribution has been adopted with respect to N.s.S based 

consumer expenditure. We have calculated j* and X for 

the K.S.S. based consumer expenditure, with the help of the 

of the formulae explained above. We have plotted the cumu­

lative number of persons as against the upper expenditure per 

capita and obtained a curve which is cancave to the origin, 

fhis curve is the fitted lognormal curve for the K.S.S. - based 

consumer expenditure, 5br the years 1964-65, 1966 -69 and 

1975-76, which are covered by our study, the fitted and actual 

values are very close at many expenditure limits, indicating 

that the lognormal fits are good.

Appendix tables A II. 1, A II.2, A II.3, A II.4,

A II.5 and A II.6 show the estimation of jt and X for the 

NSS based consumer expenditure for the years 1964-65, 1968-69 

and 1975-76. Tables A II.7 to A II. 12 show the cumulative 

(greater than type) population at different upper per capita 

expenditure levels for 1964-65, 1968-69 and l9t5-V&.
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Appendix Table A II.7

Cumulative (greater than type) Population atB Different Upper 

Per capita Expenditure Levels 

Rural (1964-65)

Monthly 
per capita 
Expenditure 

class

(Hs.)

Upper
Per capita 

expend iture 
(x)

(Hs.)

Log
(x)

proportion 
of area 
under the 
normal 
curve

Cumulative 
Population 
(greater 
than type) 

(in million)
(y)

Log
(y)

1 2 3 4 5 6

0 *8 8 0.9031 0.0392 364.39 2.5616

8-11 11 1.0414 0.0701 337.80 2.5286

11*13 13 1.1139 0.0618 314.36 2.4975

I3rl5 15 1.1761 0.0678 288.65 2.4605

15*18 18 1.2553 0.1020 249.97 2.3392

18-21 21 1.3222 0.0995 212.24 2.3267

21-24 24 1.3802 0.0915 177.54 2.2492

24=22 2B 1.4472 0.1012 139.16 2.1436

28-34 34 1.5315 0.1123 96.57 1.9848

34-43 43 1.6335 0.1100 54.85 1.7392

43-55 55 1.7404 0.0738 26.36 1.4291

55-75 75 1.8751 0 *0 475 8.84 0 .9465

Apove 75 - - 0.0233 m -

Total - 1.0000 *-

Note j For sources and methodology, please see text.
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Cumulative .(greater than typel Population at Different 

Tipper per capita Expenditure Levels 

Urban (1964-65)

Monthly 
per capita 
expe nditure

(HsO

Uppe r 
per capita 

Expend iture
U)

(Hs)

log (x)
Proportion 
of area 
under the 
normal curve

Cumulative 
population 
(Greater 
than type) 

in million
(y)

Log (y)

1 2 3 4 5 6

0-8 8 0.9031 0.0217 92.78 1.9675

8-11 11 1.0414 0.0389 89.09 1.9498

11-13 13 1.1139 0.0362 85.65 1.9238

l3-l5 15 1.1761 0.0411 81.75 1.9125

l5-l8 18 1.2553 0.0711 7 5 *0 X 1*8752

18-21 21 1.3222 0.0720 68*l8 1.3336

21-24 24 1.3802 0.0710 61.45 1.7886

24-28 28 1.4472 0.0884 53.07 1.7240

28-34 34 1.5315 0.1192 41.77 1.6208

34-43 43 1.6335 0.1319 29,26 1.4663

43-55 55 1.7404 0.1163 18.23 1.2608

55-75 75 1.8751 0.1004 8.71 0.9400

Above 75 - - 0.0918 - -

Total «K
*v 1.0000 - %•

Note : For sources and methodology, please see text
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Cumulative (greater than type) Population at different

Upper Per capita Expenditure Levels

Rural (1968-69)

Mont hly 
Peceapita 
Expendi­
ture 
class 

(Rs>

Upper
per capita 

expenditure
(4

(Rs.)

Log (x)

Proportion 
of area 
under the 
normal 
curve

Cumula­
tive

( greater 
than 
type)

Popu lat ion 
(in million)

(y)

Log (y)

1 2 3 4 S 6

0-8 8 0.9031 0.0129 409 .06 2.6117

8-11 11 1.0414 0.0346 394.72 2.5963

11-13 13 1.1139 0.0363 379.68 8.5793

13-l5 15 1.1761 0.0454 360.87 2.5691

15-18 18 1.2553 0.0769 329.00 2.5172

l8-2l 21 1.3222 0.0851 293.74 2.4679

21-24 24 1.3802 0.0833 259.22 2. 4136

24-28 28 1.4472 0.1056 215.46 2* 3334

28-34 34 1.5315 0.1340 159.93 2.2039

34-43 43 1.6335 0.1408 101.58 2. <3064

43-SS 55 1*7 404 0.1137 54.46 1.5361

55-75 75 1.8751 0.0829 20.11 1.3034

Above 75 - - 0.0485 - -

Total - - 1.0000 .

Note; For sources and methodology, please see text
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Cumulative (greater than type) Population at

Different Upper Per capita Expenditure levels

Urban (1968-00)

Monthly 
Percapita 
Expend iture 

Class

(Rs>

Upper
Per capita 
expenditure 

(x)

(iis.5

Log(x)

Proportion 
of area- 
under the 

normal curve

Cumulative 
(greater than 
type) Popula­
tion ( in 
million)

(y)

Log (y)

1 2 3 4 5 6

0-8 8 0.9031 0.0030 103.24 2.0136

8-11 11 1.0414 0*0113 102.0? 2.0086

H-13 13 1.1139 0.0144 100.58 2.0021

13-15 15- 1.1761 0.0208 98.43 1.9931

15-18 18 1.2553 0.0508 93.17 1.9096

18-21 21 1.3222 0.0420 88.82 1.9885

21-24 24 1.3802 0.0582 82.80 1.9180

24-28 28 1.4472 0 .0838 74.12 1.8699

28-34 34 1.5315 0.1247 61.20 1.7868

34-43 43 1.6335 0.1585 44.78 1.6511

43-65 O sJ 1.7404 0.1582 28.39 1.4532

55-75 75 1.8751 0.1472 13.16 1.1191

Above 75 - - 0.1271 - -

Total - - 1.0000 - -

N«h. it 4 AgU^'jf 1 f ,
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Cumulative (greater than tvoel Population at Different 

Upper Per Capita Expenditure Levels 

Rural (1975-76)

Monthly Upper Per proportion Cumulative
Per capita 
Expend iture 

Class
(Rs.)

capita
Expenditure

(x)
(as.)

Log(x)
of area 

under the 
normal 

curve

Population 
(greater 
than type) 

(in Million)
............... (y) .........

Eog(y)

1 2 3 4 5 6

0-13 . 13. 1.1130 0.0069 475.18 2.6769

13-15 15 1.1761 0.0074 471.64 2, 6735

15-18 18 1.2553 0.0179 463.07 2. 6656

18-21 21 1. 3222 0.02*2 4^0.06 2.6533

81-24 24 1.3802 0.0374 432,16 2.635?

24-23 28 1.4472 0.0594 403. 74 2. 60 61

28-34 34 1.5315 0.1049 353.55 2.5484

34-43 43 1.6835 0.1596 277.18 2.4428

43-55 55 1.7404 0.1819 If 0.15 2.2790

55-75 75 1.3751 0,1997 94,60 1.9759

75-100 100 2.0000 0.11.54 39.33 1.5953

100-150 150 2.1761 0.0669 7.37 0.8674

150-200 200 2.3010 0 .0119 1.67 0.2240

Above 200 - - 0 .0035 - -

Total - - 1.0000 -

Notes Bbr sources and methodology, Please see text.
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4

.Cumulative (greater than type} Population at Different 

Upper Per capita Expenditure Levels 

Uroan (197a-76}

Monthly
Per capita 
expenditure 

Class

<iiS>

Upper
Per capita 

expenditure
(x)

(HS)

Log(x)

proportion 
of area 
under the 
normal curve

Cumulative
(Greater 
than type} 

Populet ion 
(in milli­

ons}

Log(y}

1 2 3 4 5 6

0-13 13 1.1139 0 .oc-84 118.62 2.0742

13-15 15 1.1761 0.0-70 117.78 2.0712

15-1© IS 1 • c2wD«j 0.0153 115.95 2.0641

l8~2l 21 1.3222 0.0219 115.33 2.0542

21-24 24 1.3802 0.0267 11C. 13 2.0418

24-28 28 1.4472 0.0437 104.91 2.0207

28-34 34 1* 5 «Jj[u ' 0.0747 95.97 1.9821

34-43 43 1,6335 0.1215 81.44 1.9108

43-55 55 1.7404 0.1529 63.15 1.8003

o o—7 o 75 1.2761 0.1943 39.91 1.6011

75-100 100 2.0000 0.14® 22.33 1.3489

100-150 150 2.1761 0.1249 7.39 0.8688

150-200 200 2.3010 0.039O 2.73 0.4357

Above 200 - - 0.0228 - -

Total - - 1.0000 -m

Mote: For sources and methodology, please see text.
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IXPL^ATChY NOSE OK PaEBIO LAW AND ITS U3S IP OUR STUDY >•

At the end of the last century, Pareto studied the 

income tax data of many countries, such as Britain, Prussia etc.

Ee observed that there was certain regularity in the curvds, 

showing the income level and the persons, enjoying that level of 

income or more. This regularity has been reduced to a law which 

is called 'Pareto Law'. The basic idea is that there is a fixed - 

relation between a certain income and the number of persons- 

earning that income or more. Let us call the income level ' Y'.

Let us call the number of persons, earning the income level * Y* 

or more as ,Ky* • Ace ording to Pareto Law, Ny decreases as we 

choose a higher Y. The extent to which this happens is shown 

by the Pareto's Law as follows:

lx., = ——— A and *£ are the Parameters.

' A' is not particularly important, because it is 

concerned with the units in which income is expressed. But 1 

is important. It explains the relationship between My and Y. The 

form of the function of the Pareto Law is log Y* ss log A - /log x% 
where Y* = Number of persons earning income x' or more, 

x* = income level A and / are constants. In our study, we have 

used the income tax data to fit the Pareto equation. The values of 

log A, / , B2 atld standard error of / have been worked out with 

the help of computer. Sbr all the three years covered by our study, 

the observed and fitted values are very close, (see Table II.3 in 

the text). We have plotted the cumulative number of persons
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(greater than type) as against the upper income per capita 

for the incomes greater than Rs. 20,000 and we obtained a 

straight line. Many points have been found to lie on the 

straight line, which is also known as ’Pareto line'. Later, 

the Pareto line has been extrapolated and adjusted so as to 

become tangent to the NSS based expenditure curve, (already 

drawn on the same graph paper). At the point of tangency, 

it is obvious that the per capita expenditure equals the 

per capita income.


