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Chapter II
PERSON AL INCOME_DISTRIBUTION

An attempt is made 1n this Chapter to derive the
size distribution of Personal Income for rural and urban
aleas for the years 1964-65, 1968-69 anhd 1975-76.

Further, it is also attempted to estimate the corresponding

consumer expenditure for all the income brackets. Section I
reviews the studles on Personal income distribution,

Section II explains the procedure followed in our study and

Section III presents the summary and limitatlons.

I

Review of the Studies on Persopal Income Distribution

Unlike the developed countries, data on size
distribution of income in Indla are not avallable, insplte
of several attempts made from time to time on this subject.
The avallable egtimates do not ser;Zt;urpose 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 varilous studles made so far may be grouped into
two categories:

(a) estimates of individual scholars and

(b) estimates of National Council of Applied
Economic Resegrech (N.C.A.E.R.)
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Among the individual estimates on Size distribution

of personal income 1n India, the most important estimates

are those of P.D. Ojha and V.V. Bhatt l/, K.R. Ranadive g/,

Mahgfooz Ahmed §/, M. Abhmed and N. Bhattacharya =4 and

N.S. Iyengar and Lila Ram Jain é/. Every estlmate has its

own methodology and limitations too.

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

distribution of Personal income in Indla for the years

1953-1955 and 1963-1965, The method followed by them 1is

l/ Ojha P.D. and Bhatt V.V. "Distribution of income in the

Indian Economy : 1953-54 - 1956-57%" éasezxe.Bank_gﬂ
India Monthly Bullet in, September, 1962, pp 1348-1363.

and,
Also see Ojhg P.D. Bhatt V.V. "Pattern of income
distribution in under developed economies — A case

study of India" pmerican Economlc Review September,
1964 and December, 1965,

Ranadive, K.R. "Distribution of Income - Trends since
Planning" Paper presented to Seminar on Income
Distribution, Indian &:. . Institute, New Delhi
1971 (mimeo). Stakstceal

Ranadive, K.R. "The inequality of income in India"

"Bulletin of the Oxford Institute of Economic and
tatistics, Vol XXVII No:27, May 1965, pp 119-134.

Ahmed, Mahfooz "Size Distribution of Personal income in
India™ in N.S.R. Sastry et gl (eds) Pgpers relating to

Nationgl Income gnd Associgted Topics (P.N.I1,A.T.),

Vol 111, Asla Publishing House, Bombay, 1965 pp 23-32.

Abmed, Mahfooz and Bhattacharya N, "Size Distribution
of Per caplta personal income in India®™ 1955-56;
1960-61 and 1963-64" Economic and Political Weekly
(Special number) Vol VII No; 31-33; 1976, pp 1581-88.

Iyengar, N.S. and Jain Llla Ram "A method of estimating
income distributions" Bconomic gnd Political Weekly
Vol IX No:51, December 21, 1974, pp 2103-2108.
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roughly the sagme for both the estimates ﬁ( Broadly they
have divided the households into three broad categoriles
namely (2) housenholds with an annual income equal to or
below Rs 3,000/~ (b) nouseholds with an anmial income
between Rs 3,001/- - Rs 25,000/- and (c¢) households
with an annual income having income above Rs 25,000/-.
Thelr maln 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.8.0.), Census data, Income
tax data, Consumer expenditure data of the National
Sample Survey and data on household savings furnished by
.the Reserve Bank of Indla (R.B.I.)s. The aggregate house
hold consumption expenditure has been calculated by
~supjtracting from the C.8.0's national income aggregate
amounts of corporate taxes, direct taxes and house hold
savings, They have atiributed zero Savings %o 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 maln wegkness of thelr method 1s that they
have not divided the households lnte certaln reasonable

size brackets of income, One ean see that the bracket

6/ In their second estimatey, relating to the period
1963-65, they have taken ' Individugl' as the income
reciplent unit instead of 'household' whieh they have
taken as the income recipient unit in their first
estimgtes (relating to the perlod 1953-55).
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having anmual household income from Rs, 3,001/-— Rs.25,000, 1s
uhusually 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/-Z( Therefore, according to
P.X. Bardnan®/ and K.R. Ranadive the estimates of Ojha and Bhatt
understated the lncome lnegquality between different sections of
the population, FurtherT%ne procedure followed by them In
estimating income distributlon by size, has not been explained
very clearly., For this lapse Prof S, Swamy has gone to the

extent of saylng that they are 'gulilty' of their methodg/.

Another lmportant work 1s that of K.R. Ranadive i/,
She has estimated for three separate years, 1963-54, 1956-57
and 19631-62, 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
Natlonal Council of Applied Bconomic Research (NCAER)
"Urban Income and Saving" New Delbl, 1962, P¢ 76-13.

See also N.C.A.E,R, "4ll Indla RBural Household Survey"®
Vol II, New Delhi 1965, p 96,

8¢ Bardhan ~ Pranab "Pattern of Income Distribution in Indla -
A Review" in Bardhan P.K. and Srinivasan TI.N, (Eds)
wpoverty and Income Distribution in Indig¥* Statistical
Publishing Society, Calcutta, 1974, pp 106-107.

Also seg gan divg K,R, "The eq%gl%§¥uor gncﬁgggoég Ing%g"
‘é%éE x.§x§g g ﬁhixgzségx s %@ of Economics |
'tafig%ics, o y May 1965 pp 119-134.

Med ot el

9/ Swamy S, "The Distribution of Income in India™ in J.C.
Sandesara (Ed) "Papers and Proceedings of the Golden
Jubilee Seminar 5%2355332‘3E3$§?§1fx§'BEEEE?“BEI?€¥§1ty
Publicationg, 1974 (Bconomlc Series No:23) pp 141-161.

10/ Ranadive K,R., "Distribution of Income-Trends since Planning®
Paper presented to Seminar on Income Distribution, Indlan
Statistical Institute, New Delhi, 1971.
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National Income series and allocated it to different
expenditure classes 1n accordance with population
proportlons, derived from the consumer expenditure of

the National Sample Survey (N.S.S.). WNext, she estimated
the saving of the total house_hold sector and allocated it
to different expenditure classes 1n accordance with the
proportion of consumer expenditure of varlous classes,
furnished by the Natlonal 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 elther fully reflected in consumption or they
were not reflected g% all. One can find that she uses more
or less the same data sources as Ojha and Bhatt ll( As
rightly criticised by P.K. Bardhan lg/,&%he robustness of
these estimates,obviously depends to a large extent on the
plausibility of the largely arbltrary assumptions about
slze — class wlse gllocation of savings and dissavings
(and estimated tax evasion). Her assumption that 1ln the
saving groups, total saving 1s distributed in proportion
to consumer expenditure 1s also questionabléi For as

Simon Kuznets puts It the distribution of savings will be

more unequal than the distribution of consumer expenditure 1/

1l/ See reference number ].

12/ P.K. Bardhan op e¢it%, p 108

13/ Kuaznety, Simon Shares of upper Income groups - . ..=.
in Income ahd Savings National Burean of Eeonomic

Research, New York, 195, pp 52-88.
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Next is the work of Mahfooz Ahmad 1&5. 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 lntegration of W.S.S. data
on consum=r expenditure with.income tax data is nectssary
because the former excludes the population included in the latter
Laigﬁzgi excludes the population ineluded in the former 15/. Ahmed

estimates the size dlstribution of incomc 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,S5.S5.
and assumed that N.3.8. consumer expenditure distribution is
lognormal 17/« He bas taken the income tax data and assumed that the

follads o faels
distribution of assessees across the various income tax bracketsgh

follous -a-Rarelo

3_4_}[ Abmed Maﬁfacz, op cit,

15/ Lydall H.F. "The Inequality of Indian Incomes"
Economic weekly (Special number) Vo, XII Fos.23,
24 and 25, June 1960, pp 873-874.

16/ Ahlmed Mahfooz, gn ¢it, pp 23-32.

17/ Tne statistlcal property of thc hormal distribution
is widely used to explain the digtribution of a random
variable, If the distributlon of the logarithmic
values of %the variable follows a normal distribution,
it 1s called lognormal distribution. The N.S5.S.
consumer expenditure is belleved to follow such a
lognormal distribution, TFor detalls on loghommal
distribution, please see Appendlx 4,11
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distribution 1§/. The cumilated number of persons are
plotted on a double log paper agalnst the upper limits

of the N.3.3. expenditure groups., Similarly, on another
sheet of a graph paper, the cumulated number of persons
are plotted agalnst the upper income per caplta, based on
the income tax data. A concave curve has been obtalned
on the first sheet, while a straight line has been
obtained on the second sheet. Later, 1t has been assumed
that the stralght line, so obtalned, could be extrapolated
backward so as to form g tangent with the curve of expen-
diture distribution, derived earlier on the first sheet
from the N.,S.S5. data. For thls purpose, the second sheet
has been super-imposed on the first sheet and made
consistent with the horizontal scale and then ad justed

verticdally so as to achleve the tangency condition., The

18/ Pareto law explalns the relation between a certain
level of income and the number of persons earning
that income or more, It 1s generally shown by the
formula

Ny = ________[:______ Wnere A and « are

Yn(,

the statistical parameters of the Pareto law., Y
denotes the income level and Ny, the number of persons,
earning that lncome level or more, The law explalns
that Ny decreases as we choose a higher Y(i,e., higher
income level), Pareto studled the lneome tax data of
many countries as conforming to the above relationship,
For further detalls on Pareto law, please see Appendix
B. II1,
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polnt of tangency, shows a sltuatlon where per capita
expendlture is equal %o per capita lncome. Income line
below the polnt of tangency 1s assumed to be negative,
The cumulative number of persons, are th&n read off,
from the income and expendlture curves, and on
decumulation the slze dlistributlon of income has been

eagtimgted,

The statistical device adopted by Manfooz Ahmed

basically rests on two important assumptions (a) that
pareto law applies to income tax data and (b) that the
N.S.S. consumer expendlture data follows a lognormal
distribution, DBoth these assumptlons are questionable in
the sense that they are not sulted tb Indian conditions,
Prof 3. Swamy is of the opinlon that pareto law does not
sult to Indian Income tax data 13( Also, agnother point of
eriticism against this method 1s that the graphical
integration of N.S.S. Consumer expenditure distribution
(the curve obtalned on the graph) with that of the Pgreto
law based on income tax distribution (the striight line

obtalned on the graph) may involve subjective element,

Next work of Mahfooz Ahmed and N. Bhattacharya 22/
is siightly an improvement over the earlier one, Their

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

19/ Swamy S, Op cit, p 242.
20/ Ahmed, Mahfooz and Bhattacharya N. Op cit
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1963-64, They have fitted the income tax data to a Pareto
equation of the form log yi € log A -5(21og xl, to the
distribution of 1nc6me tax assessees by the usual least
squares method. x! dehotes assessed income and y‘, the

} or more. A and J. are the

number Qf assessees earning x
constants. They have used the N.S.S. data on consumer
expenditure and fitted the same into a three parameter
lognormal distributlion (of which one is the 'thresh hold!
Parameter), They have notlced that Pareto equation could

be fitted satisfactorlly for income above Rs. 2¢,000/- per

year, After drawing the N,S.S. based lognormal distribution

oh 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 become tangent to the fitted expenditure

curve (drawn on the basls of N.5.S. consumer expenditure data),

Then, ke size distribution of income has been estimated from

the graphs.

In the words of P.K., Bardhan " ghmed ~ Bhattacharya
estimates rests on the valldity of two lmportant 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

pereapita pre~-tax personal income 1s asymptotically paretoan

for nigh values of percapita income and has the same slope as
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the distribution of assessees by sizé of incomes before taﬁg;/
Their estimates understates the Income lnequality, 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
earller work of Mahfooz Ahmed 22/ that their estimates are
exposed to some element of subjectiveness in the graphical
integration of N.S.S5. 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 1964-65, In estlmating the
same, they Bave postulated an exact llnear relationship
between annual household income (Y) and the cohsumption (¢)
per capita, It 1s a relationship of the Keynesian variety
C = £+fy wnere C = Consumption, Y = income and «, F
are the parameters, They used the N.S.S. data on conéumer
expenditure and assumed the same as 'lognormal'., They have

followdd a method, in which they integrated a time seriles

21/ Bardhan P.XK. "Pattern of income Distribution in India
A Review” in T.N, Srinivasan and P.K, Bardhan (Bds)

Poverty and Income Distribution in Indig Statistical
Publishing Society, Calcutta, December, 1974, p.110

22/ Anmed Mahfooz op cit
23/ Iyengar N.S. and Jain Lila Ram op.clt.
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macro aggregate data with thst of a eross sectlon data. -

The maln wegkness of tueir method is that they have used
a macro time series data to the eross section. ‘If the

relationshlp between lncome and consumption is llnear, the
propensity to consume wlll be the same for zll the income
brackets, But propensity to congume {C/Ty willl differ for
different classes of people. Therefore, the estimates

worked out by them may not be correct.

Next comes the egtimates of the National Council
of Applied Economic Research (N.C.4.B.R.). On the basils
of nationawlde surveys conduct:d, taoe U.C, L.J3, estimated
the size distribution of personal income for the ycar
1964-65 24/. According Yo its estimates, bottom 20% of
the population has only 7.54% of the total disposable income,
while the top 20# of the population enjoys about 47.54 of the

total disposable income, The N,C.A.F.R. estimates have been
criticised on the ground that the size of the sample taken by the

surveys was rather smagll for a country of Indiaﬂls size, The

7{\&6(3 & -ﬁp

problem of response error ls mores serlous, particularly since 1ncun?L
tonds—to-he-

24/ Natlonal Council of Applled Economlc Research (NCABR)
a1l Indig consumer expenditure survey",New Delhnl, 1966.

See also N.C.A.B.Res "All Indig Rurgl Hougehold Survey
= tement on lIncome Distribution®
ioccasional paper No,13) New Delhi, 1965,



)

R

37 2

under reported. Also, the N.C.A.F.R. surveys do not have
the full coverage of the population of the country g/
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, 1968-62 and also 1975-76 (The year, 1975-76 ig the

latest year for which the ! Accounts' flgures 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, 1t 1s imperative that we |
should have the size distribution of personal income,
Therefore, we have %o follow one of the methods discussed
above to derive the glize distribution of income, 4s sald
earlier, the N.C.A.E.R. estimates relate to the year
1964-65 only and slimllar data for the years 1968-69 and
1975-76, are not avallable, It would be better 1f we follow
a uniform procedure for all the years of our study. Also,
1%t can be seen that the various estimates, discussed so far,
malnly ailmed at finding out the *'lnequalities' in the
distribution of income. The authors, never bothered of

assoclating the size distribution of income with corresponding

25/ For criticism on the N,C.A.E.R. estimates see P.K.Bardhan
OPe _C_}_So Po 196.

See also Ojha and Bhatt "Pattern of lncome Distribution
in an under developed economy - A case Study of India--
A Beply*® jpmerican Economic Review - LV December, 1965
P, 1185 - 1187,
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consumer expenditure, For our study, we require, nqﬁfon;y

a size distribution of personal incomes but also a
corresponding consumer expenditure distribution, zs otherwise

it would not be possible to allocate the indirect taxes

imposed on different goods gnd services, wpich are congsumed
by the various Income brgckets. Keeplng all these aspects in
view, we have chosen the method followed by Mahfooz Ahmedgﬁ/
because he has integrated the lncome tax data with that of
N.8.5. Consumer expenditure data, by a statlstical device,

to derive the size distribution of income,

11
Our Method

As stated above, our method closely follows that of
Mahfooz Ahmed 1n estimating the size distribution of personal'
incomes for the perilod covered by our study 22( Like most of
the studies of our type, we have assumed (a} that consumer

expenditure follows a lognormal distribution and (D) the pareto

26/ Anmed Mahfooz Op cit

27/ Mahfooz Ahmed used two graph papers for lntegrating
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 (lognormal distribution) and the
lower portion of the graph has been used to fit the
Pareto straight line, based on the lncome tax data.
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law applies to the higher groups of lncome tax data 2&/
Further, in order to estimate the corresponding consumer
expenditure of cach and every income group, a new device

is followed which i1s described in the subsequent paragraphs,
The maln sources of data used by us, are (a) consumer
expenditure data, furnished by N.S.8. and (b) income tax
data, furnished by the income tax department, We have
assumed that N.S.5. data on consumer expenditure hold good
for the corresponding financlal year also 29( Out of the
three years under reference, we do not have consumer expen-
diture data of N.S.S8. for 1975-76, Therefore, we have taken
the latest N.S5.S. data On consumer expenditure for 1973-7430/
ahd assumed that the same data hold good for the year

1975-76 also.

28/ Lydall H.F. "Theorkies of the Dlstribution of Barnings"
in Atkinsen A.B. (ed) "The Personal distribution of
incomes®™ (Royal Economlc Soclety) George Allen and
Unwin Ltd., London, 1976, Chapter I, p 15-17.

Also see Planning Commission "4 Technical Note on the
approach to _the V_Plan of Indig, ]1974-79" Govt, of India
Publications, April 1973, p.27. The Planning Commission's
note assumes that Consumer expenditure as !Lognormal!

Also see Abmed Mahfooz and Bhattacharya N, ®Size Distri-
bution of Per capita Personal income ln India* : 1955-56,
1960-61, and 1963-64" Bconomic and Political Weekly

Vol VII No:31~33 (Special Number) 1976 pp.1531-88.

‘Also see Cramer “fhpéricgl Econometrics" Amesterdanm,
North-Holland, 1969, p.53. He mentions that Pareto law
applies to high lncome groups.

29/ Such an assumption 1s not without Precedent. See Ojha
and Bhatt *Distrimtion of Income in the Indlan Economy:
1953-54 - 1966-57" Reserve Bank of Indla Baulletin,
September 1962, pp 1350~-1363.

3

National Sample Survey "Tables with notes on Consumer
expenditure - 28%th rounds Uctober, JO73 = June 19747

Govt, of India Publications, 1978,
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The National Sample Survey (N.8.S.) provides data on
consumer expenditure, by monthly per capita expenditure
classes for different periods in their various rounds §l(
The 19th round corresponds to the data on consumer
expenditure for the perlod July 1964 to June 1965 while the
23rd round corresponds to the perlod Jane 1968 to July 1969,
The latest N.S.S. data on consumer expenditure 1s the 28th
round which pertains to the period October 1973 to June 1974.
The income %tax statistics, showing the distribution of the
asgessees by assessed lncome brackets are furnished by the
"All Indla Income Tax Statlistics® (AIITS) published by the
Directorate of Inspection, New Delhi 32/, our study relates

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

31/ N.S.8. "Tables with notes on econsumer expenditure;
19th rouhd July, 1964 - June 19609 Government of India
Publication, 1971.

Aléo see N.S5.S. "Iables with notes on consumer expenditure:
23rd round - June 1968 - July ]969" Government of Indla
Publicatlon, 1976.

Also see N.S.8. "TIgbles with notes_on consumer expenditure
28th round - October 1873 - June 1974" Government of Indla
Publication, 1978.

32/ Directorate of Inspection (Research, Statlstics and
Publication) "All India Ir tax Statistless 1964-65"
Government of India, New Delhi, 1968 (mimeo)

Also see Directorate of Inspection (Research, Statistles
and Publication) "All Indla Income tax Statlistlcs, 1968-69"
Government of India, New Delhl, 1972 (Rimeo

Also see Directoragte of Inspection (Research, Statistlcs and

Publication) "All India Income tax Statistics, 1975-76"
Government of Indla, New Delhl, 1877"(5 meo
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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 i1s the same for all the years

of our stady.

In accordance with the assumptions stated atove, we
have assumed that N.S5.S5. consumer expenditure data of July,
1964 to June 1965 hold good for the filnancial year of
1964-65; 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 1is possible to
suspect the applicabllity of N.S5.5. data of 1973-74 to the
financlal 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 no% have
any data on the distribution of consumer expenditure by
various classes for the year 1975-76. However, as far as
"tax burden™ is concerned, the consumer expenditure, shown
agalnst each income bracket, has been corrected for price
changes as well as for changes in the growth rate of

consumptlon, during the period 1873-74 and 1975-76.

Given the N,S.S. consumer expenditure data aml income
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 findlng out the corresponding

consumer expenditure of each income bracket, is detaliled below:

33/ See reference number 29,
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First, we have taken the consumer expenditure data
furnished by the N.5.S5S. and assumed 1% to be lognormal.
According to the lognormal distribution, if Z = log X,
where X is the expenditure level, X 1s lognormally
distributed and correspondingly, 'Z' is normally distributedgé(
The distrimtion of 'X' 1ls completely specified by the two
parameters, namely the mean and the varilance, The parameters
of the density function are symbolically termed as Lﬁ and
)\ and they have been caleulated by the method of ;oments
M1 and M2 38 The N,S.S. provides data on conéumer expendi~-
ture for 13 eclasses by monthly per capita expenditure. On
the basis of this data, we have caleulated M1 and M2, the

first and second momenis, by using the following formulae

n

I fixy

i=1

I fy

i=31

M1

1]

e, 2
M2 T X
= i %4

n
pun

i=]1

34/ For a detalled discussion on lognormal Distribution,
please see Aitchson and Brown "lLognormagl Distribution®
Cambridge University Press, 1957.

35/ See Appendix Tables A IL.1, AIl.2, AIL.3, AlIl.4, AILS
and AII.é6.
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Where x4 lndicates the per capita expenditure of the

;th expenditure élass; f4 indicates the pumber of persons

in the ;®B expenditure class. i = 1;2;.....n indicates the
number of classes for which the N.,S.5. consumer expenditure
data are provided. (i.e. Rs. 0-8y 8=11 ssseses. upto

‘above 75' monthly per capita expenditure classes). Having
calculated M1 and M2, the parameters of the density function
of the distributlon have been worked out by uslng the formulae

shown below:

)\2 = log M2 ~ Z2log M1

P = 2log M1 - log M2
2

We have caleulated r\ and )\ 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.éé{
Thereafter, we have calculated the cumulated number of persons
as agalnst each per capita expenditure level, with the help of

the parameters F and N\ .

' 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 be seen from
table 1I,].

36/ 8ee reference No.31.



Actual and FPitted Distribution of Persons by Monthly Per capita

TABLE II.1

Household Expenditure for the N,S.S. based Consumer Expenditure

(Cumulative Percentages of Population)

*
wmwaWWWMaw mﬁumwﬁdmm»sgwmmu Urban wcwmwﬁdmmm:“mmmWGMb .wcﬁmwmqumcqmv ‘Urban .
mxwmmmw.wﬁm Actual Fit- Aotual Fit—  Act- Fit-  Act- Fit-  Actual Fitted  Actual ~ Fitted
&w@ ted val ted ual ted
8 1,42 3,92 0.47 2.17 0.79 1.29 0.70 0.30 - - - -
1 6.14 10.93 2.40 6,06 2.85 4,75 0.90 1.43 - - - -
13 11.51 17,11 5.04 9.68 5,37 8,38 1.75 2.87  0.33 0. 69 0.04 0.84
15 18.66 23.89  9.54 13.79 9.46 12,92 3.57 4.95 0.60  1.43  0.14  1.54
18 30.44 34.09 18,34 20.90 18.41 20.61 7.89 10.03  1.76 3,22 0.42 3,07
21 43.23 44.04  27.72 28.10 28.62 29,12 14,00 14.23  3.79 5.94 0.91 5.26
24 55.05 53.19  36.80 35.20 38.27 37.45 21.07 20.05  6.74  9.68  2.20  7.93
28 67.41 63.31  48.51 44.04 51.13 48.01 31.83 28.43 12.08 ~ 15.62  5.12  12.30
34 80.16 7T4.54  62.17 55.96 65.68 61.41 45.53 40.90 23.44 26,11 = 12.26 19,77
43 89.99 85.54  74.14 69.15 80.58 75.49 62.53 56.75 42.42  42.07  27.22  31.92
55 95.34 92.92 83,94 80.78 90.32 86.86 75.52 T2.57 63.06  60.26 46,74 47,21
98.16 97.67  92.17 90.82 95.64 95.15 87.28 87.29. 83.09 80,23 66. 64

69.38
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The actual values are close to the fitted values at
mghy éxpenditure levels, Therefore, the fitted lognormal
distribution éi falrly good, in all the thrce years of our
study. Later, the cumulated rmumber of persons are plotted

against the upper limits of the N.3.8., expenditure classes

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

which 1s coneave to the origin. 1In other words, this ourve
represents the égnormal distribution of the consumer

expenditure,

A word about the treatment meted out to pareto
distribution. On the bésis of income tax data, we have
fitted the pareto distribution in respect of incomes above
Rs. 20,000/~ per year. In doling so, we have assumed tha¥
each assessee represents a household which consists of an

average slze of 3.5 persons 38/. Next we have éstimated

37/ We have converted the actual values into logaritimiec
values and plotted them on an ordinary graph paper.
"It 1s the same thing as using a logarithmic graph
paper. :

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

See Ahmmedt, Mahfooz "Size Distribution of Personal
Income in India" in N.S. Sasthry gt gl (eds)

Papers relating to National Income agnd Assoclated Toplcs

Vol.III, Asia Publishing House, 1965, pp 23=32,
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(with the help of computer) the statistical parameters

A and o in the pareto equation of the form
log Y = log A - «log x', where X' denotes upper income
per éapita and Y' denotes the cumilated mumber of persons
carning income X' or more, A and « are the constants,
Table II.2 shows the estimated parameters, A and o and
also the co-efficlent of determination R2 for the paretoan

distribution of lincome tax data for all the three years:

TABLE II.2

Est imated Parameters of Pareto Fits

Income range Est imated Comefficient of
Parameters determination
(a) @ )
(1) (2) (3) ) (4)
1964~65
Rs.20,000/~ and above 10.86 2.02 0.9882
(.02834)
1968-69
Rs.20,000/~ and above 5.36 2.08 0.9969
(.03825)
97576
Rs QQQJOOQ/- and above 11;94 2425 0.9978
, (0.03485)

NB:=~ Figures in Parenthes¢s are the standard errors of o«
in the pareto equation of the form log Y’ = log A - olog x!

Source : Calculated on the basis of All India Income Tax Statistics
(AIITS) for 1964-565, 1968-69 and 1975-76.
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In this connection, 1t may be mentlioned that, of
the two parameters A and £, , the value of A is not
important 29/, But the value of 'L (which is also
called the Pareto's constant) 1s very important to explain
the income distribution by size. The value of ‘X!
obtalned by us for the year 1964-65, is very close to the
value of it obtalnéd by Mahfooz Ahmed and N. Bhattacharya %/
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 1s obvious that the value of '« '
remalns more or less the same for the years 1963-64 gnd
1964-65, The co-efficient of determination (Ra) 1s highly
significant for all the fits. Purther, the observed
(i.e., actual) and expected gréater than type, cumulated

number of persons for the pareto fits for the years covered

39/ The fact 1s well explalned by Jan Pen in bls book
“Income Distribution". To quote hls language
"Here A 1s not partlcularly important constant, It
is concerned with the units 1ln which income is
expressed. Butl & is important®,

5ee Jan Pen "Income Distribution® Allen Lane, the
Penguine Press, 1971, Chapter VI, p 235.

40/ Ammed, Mabhfooz and Bhattacharyya N. op ¢it p. 170.
The year 1964-65 1s very next to 1963-64. The value
of 'L ' obtained by us for 1964-65 1s 2,02, whereas

the value of 1t, obtained by Mahfooz Abmed and
N. Bhattacharya for 1963-64 1is 2, 187.
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by our sﬁudy, show that the fits are falirly good. Table

I1.3 shows the actual and expected values of the pareto fits.

T4BLE II.3

Obgerved and Expected Gregter than Type Cumlative

Freguencies for the Pareto #its

(Persons in millions)

Income 1964-65 1968-69 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
25 0.132 0.125 0.282 G.262 $357 «331
30 0.072 0069 0.148 0.143 .181 «171
40 0.043 0.044  0.092 0+090 +105 $105
50 0.028 0.030 0.+060 0661 «0 63 070
70 _ 0.019 0.022 0.042 0.+045 .046 <049
100 0009 0.010 0019 0.021 020 022
200 0.002 0+002 04005 0.005 2004 005
300 0001 0.00&  0.002 0.002 <002 «002
400 0.0007 040007 . 0.+001 0.001 »001 001
500 0.0n04 00004 0.001 0.001 040007 0005

Source : All India Income Tax Statisties (AIITSy, New Delhi,
\964~ 65, 1963-€9 and 1975-7¢C.
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We have plotted, the cumulated number of persons as
agalnst the upper income per caplta (based on the pareto
equation) and then obtained a straight line, which 1s the
pareto line, Later, we have assumed that i1f the pareto
line 1s extrapolated backwards, it becomes tangent to the
‘expenditure curve, which has already been drawn on the same
graph, using the N,5.8. expenditure data, Thus, the pareto
line is extrapolated so as %o achleve the tangency condition.
At the point of tangency, the per capita expenditure level
equals the per capita income level 41/ The persons falllmg
below the point of tangency, are assumed to be the !lower
lncome groups' while those falling beyond the point of
tangency are assumed to be the 'upper income groups's We
have drawn the graphs, as explained above, for urban and
rural areas in respect of all the three years separately,

(5ee Figures II,1, 11,2, 1.3, II.4, IL.5, I1.&).

In this connection, it is to be carefully noted that
the lognormal expenditure curve, can explain the expenditure
distribution of the lower income groups (1.e., the population
covered upto the point of tangency), and the income
distribution of these income groups cannot be explained by the
pareto line, Silmilarly, the pareto line will explain the
income distribution of the upper income classes and the
expenditure distribution of these groups will not be gilven
by the lognormal expendlture curve, Therefore, the actual
problem is: (&) to find out the income distribution for those

people falling upto and below the point of tangeney, glven
41/ Anmed, Mahfooz gp cit pp 29-30
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the expenditure distribution, by the lognormal curve and

(b) to find out the expendlture distribution for those
people falling beyond the point of tangency, given the
income distribution by the Pareto line., In the earlier
works attempted by some authors 42/ the expenditure
distritution of the lower income greups has been treated as
the income distribution, assuming that there 1s zero savings
on the part of these groups and also assuming that these
classes do not pay any direct taxes, But as far as our
study 1s concerned, we have allowed dissavings on the part
of lower income groups. Therefore, we assumed that in rural
areas, households having annual income upto Rs. 1,000/-,

do have negatlve savings., How much negative savings they
would have, has been estlimated based on the data furnished
by the NCaER 23/. 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 expendlture bmacket 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 thelr income equals their expenditure,

42/ See Ojha and Bhatt op git Sec alse Ahmed Rhfwz sl Bhadtaduna,n of €E -

43/ N.C. A.F.R. "The All India Rurgl Housebo rvey"
Vol,II (Income, Investment anhd Saving)¥, New Delhi,
1965, P 96,
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Similarly, we have assumed that the mrban housenolds
having an anmual 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 %4/ and 1% comes to 1.20. It means that
Rs, 0r1200 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 expénditure
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 cumlated number of
persons are plotted agalnst the logarithmic values of the upper
limits of the N.S.S. expenditure clagses (Tables 4 11,7, 4 IL.§,
A IT,9, A 11,10, A 1I.11, A 11,12, Columns 3 and 6) on a graph

44/N.C. A.E.R. "Urban Income_and Saving", New Delhi, 1962, pp 76-79.
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and‘obtained a curve which 1s 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' = 10.86 - 2.02
log X'. Where X' is the monthly upper income per capita,
while Y', %the cumulated number of persons earning income
X' or more, PMarther, we have plotted on the sgzme graph paper
(on which the expenditure curve has been drawn earlier),
the cumulated number of persons as agalnst the monthly uppern
income per capita, based on the pareto equation, thus
.abtained. On the basls of thls, we found that many polnts
lie on a straight line, forming the pareto line, On the
assumption that the pareto line, if extiraploted backwards,
becomes a tangent to the expenditure curve 45/, we have
extrapolated and adjusted thé stralght line, so that 1t 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 'rural' areas, while 1ln the case of urban areas,

45/ Anmed, Mahfooz, op ¢lt
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it corresponds to Rs. 39/-. The actual values read out
from the graphs are Rs, 30.08 and Rs. 39/~ respectively
for raral and urban areas. At the point of tangency, 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 annhual
household expenditure (or income) of Rs, 2200 per y;ar éﬁ/.
The population covered upto the point of tangenecy in the
raral area 1s 288.60 million., We have assumed that persons
falling below the polnt of tangency belong to the ' lower
income groups' and the persons falling beyond the point of
tangency belong to 'upper lpncome groups'. Wb have alse
assumed that in rural area, households with an annual
household income upto Rs. 1,000/- have negatlve savings.
How much negative savings is made by the households whose
annual income 1s less than Rs. 1,000/- has been approximately
worked out with the help of saving-lncome-ratios furnished

by the N.C.A.E.R. 41/,

46/ Household expenditure per anmum =
Per caplta expendliture 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. o

47/ B8ee reference number 43,
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4dccording to the N,C,A.E,R,, the C/Y rgatio for
the lncome class Rs. 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 anmual

household income bracket Rs. 0-1000.

Distribution of Persons by Income Class upto the P6int
of Tangency:

It may be known now that the f itted expenditure
curve furnishegs informgtion with regard to the distri-
bution of persons, by expenditure class for the lower
expenditure brackets only, covering the population upto
the point of tangency. It does not provide information
on the distribmtion of persons, by income class for
these persons., Furfher, the pareto line, corresponding
to the lower expenditure brackets, also does not furnish
information for the distribution of these persons by
income classes 28/. Therefore, in order to find out the
distribotion of persons by income class for those covered
upto the point of tangency (i.e., 288,60 million), we
have adjusted savings to<the expenditure brackets. 1In
doing so, we have assumed that the households covered

upto the point of tangency do not pay any direct taxes

48/ Pareto law applies to higher income groups.
See reference number 28,
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directly 22/, As we have postulated negative savings
for the households in rural aurea, having Rs. 0-1000
annual household income,‘tne corresponding expenditure
bracket will be Hs, 0-106p0 (given the C/Y ratio as 1.06
from the NCAER estimatesg)., Therefore, first we have
worked out the number of persons falling upto anmual
hoﬁsehold expendlture 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 1s also 204.69 million
(because the expenditure bracket Rs, 0-1060 corresponds
to Rs. 0-1000 lncome bracket as explailned above)..
Tmg, we are left with 83,921 million of people (288,60
- 904,69 = 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 IIQ 40

49/ The lower income classes do not pay direct taxes
directly, but if the lincidence of a direct tax is
shifted on them by other classes of people, who
pay dlreetly direet taxes, 1t amounts to paying
direct taxes indirectly. For example, a shifted
corporation tax etc.
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TABLE II.4
Associgtion of Household Income and Expenditure brackets
Upto the Point of Tangency
RURAL (1964-65)
‘ =
Income bracket Expenditure bracket )
(2 BRs. 0 = 1000 Rs, 0 - 1060 (Due to Dissaving)
(B) Rs. 1001 - 2000 Rs. 1061 - 2000 (Income-Bxpenditure)
(C) Rs. 2001 - 2200 Rs, 2001 - 2200 (Income-Expendiliture)

Case As Represents an income bracket Rs.0-1000, for
which we have postulated negatlve savings by the
households. The corresponding expendliture bracket

is Rs.0-1060.

Cage B: Represents the income bracket Rs.1001 - 2000.
The corresponding expenditure bracket starts from
Rs.1061. But we have assumed that the ilncome of this
bracket is equal to its expenditure. Sok the
corresponding expenditure bracket ends with Rs.2000/-.
Cgse C: Represents the income bracket from Rs.2001-2200.
As income 1s equal %o expenditure, the corresponding

expenditure bracket 1s also Rs. 2001-2200.

The number of persons falling in the above three
lower expenditure brackets could be found from the expenditure
curve, Tms, the population of 288.60 million falling upto the
point of tangency in the graph (i.e. upto Rs. 2200 household
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~ expenditure or income limit) 2/yas been distributed

among expenditure/income brackets.

Distrimtion of Persons by Income Class

Beyond the Point of Tangeney:

Next, we are left with the problem of distribution
of the remalning population in the rural area, falling in
the upper lncome brackets (i.e., beyond the point of
tangency). For our study, we have taken the following
annual household income brackets, beyohd the pointxbf
tangency:~- 1i.e., from D to L ag shown below (for 1964-65

rural area)

Income bracketls

D. BRs. 22014 - 3000
Be Rs. 3001 - 4000
F. Rs. 4001 - 5000
Ge Rs. 5001 - 7000
H, Rs., 7001 - 10000
I. Rs. 10004 - 15000
J. Rs. 1504 - 20,000
K. Rs. 20001 - 30,000
L. Rs. Above 30,000.

50/ Please see reference 46,
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In all we have 12 income brackets (A to Ly for the
distribution of the entire rural population of 1964-65, We
have read out directly from the extrapolated pareto line,
the cumilative number of persons falling within the required
income limit (i.e., in respect of lncome brackets from D to L).
On decummlation, we have found the mumber of persons, falling
in each of the lncome brackets, 8o 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 derivatlon of income bracket-wise
personal income along with the corresponding consumer
expendlture distribution is necessary in this context as the
latter category 1s essentilal 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,3.S
consumer expenditure data has been madé use of to form g
lorenz curve, showing on one axis, the cumalatlve percentage
distribution of population and on the other axis, the
cumilative consumer expenditure percentages. $8ince we have
already derived, the distributlon of persons, by the scleeted
income brackets (i.e., A to L income brackets), 1% was easy
for us to work out, the cumilative percentage distiibution

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

of consumer expenditdre for each of the income brackety.

(See Table II.5, col 2 and 3).

Now, as we knew the

total N.S.S5. consumer expenditure, 1t was possible %o

work out the consumer expenditure, as agalnst each lincome

bracket, for all the lncome brackets (see lorenz curves

in Fig I1.7, Fig 1I.8, Fig 119, Fig 11,10, Fig II.11 and

Fig 11.12.

TABLE I1,5

Cumzlative Percentage Distribution of Populatlon by

Income Class and the Corresponding Cumulative Percentage

Distribution of Consumer

Expenditure
RURAL (1964-65)

Income Class Cumilative Cumulative per cent
(Rs) per cent Consumer expenditure
of *
populatlion
1 2 3
0 - 1000 53,98% 34%
1001 =~ 2000 70.88% 51%
200a - 2200 764 10% 56,90%
2201 - 3000 93.06% 814
3001 - 4000 97.04% 89,20%
4001 - 5000 98,22% 92, 2%
501 - 7000 99.07% 94.4%
7001 - 10000 99,624 96.60%
1000Q - 15000 88.827% 97.80%
15001 - 20000 93'31% 98, 60%
ove 30000 100.09% 100-00%
Total 1004 1004

(* Reading %taken from the Lorenz Curve - Fig I1.7)
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Next we attempted Yo estimate the personal income
‘of the persons, falling in the various income brackets
(l.e. A to L) of 1964-65 (rural aea). As for the lower
income, brackets (4,B, C), we could £ind their personal
income, from the consumer expenditure, already derived,
For the income bracket Rs.0-1000 (i.e., CGase A) we have
already postulated negatlve savings. 8o, using the C/Y
ratio as 1.06 2l for this bracket, we have worked out
the personal income of it. It 1s obvlous that the personal
income of this bracket 1is lesser than its consumer
expendimré due to dissaving, Now, for the income brackets
Rs. 1001 - 2000 and Rs. 2001 - 2200 (case B and C), we have
already assumed that thelr income 1is equal to their consumer
expenditare, As we hé,ve already derived the consumér
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 lncome of the upper income
groups, (i.e., the income brackets beyond the point of Tangency -
D, B, F, G, H, I, J, K, and L) it has been calculated by finding
out the meanh per caplta income as derlved from the graph., The
number of persons of the bracket are multiplied by the mean per

caplta income %o derive the personal income of that bracket.

51/ See N.C.A.B.R, The All Indig Rural Household Survey
Vol II (income, investment and saving) New Delhi, 1965

p 96.
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TABLE I1,6
Cumulative Distribution of Population by Income Class and
Xine Correspopding Cumnlative Percentage distribution of
Consumer Expenditure
)
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Thus, the personal income as well as the consumer
Lf&-é ks

expenditure for all the lncome;(4A 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}wa have
assumed that households having annual income below Rs,2000/-
do possess negatlve ;aving, the C/Y ratio worked out from
the N.C, A.E.R. data, being 1.20. The N,S.8 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 lncome bracket, has been derived (See Table II1,6).
The All India position of cumulative percentage of persons
along with the cumulative percentage of cohisumer
expenditure is shown in Table I1,7. For the other years
also - 1968-69, 1976-76 - 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 varlous lncome brackets, along
with the bracket-wise perspnal income and consumer
expenditure, (See Fig I1I.,1, IIs2, II.3, II.4, II.5 and
I1.6 and tables II.8 to II,16). The description of the

e 71 t 1 for he e r therefore 1z redund nt
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TABLE II.7 [E

Cumulative Distribution of Population by Income Class and
Corresponding Cumulstive Percentage distribution of

Consumer Expenditure

A1l India (2964-65 )

-

Income Class Cumilative % Cumilative %
of of Consumer
(Rs) Population expenditure

1 - 1,000 46, 65 26,80
‘1901 = 2,000 6B.44 46,05
2001 - 3,000 91.72 76,53
3001 - 4,000 96,2 87.54
4001 - 5,000 88,09 90.70
5001 - 7,000 98,0 93.37
7001 - 10,000 99,568 98.78
10,001 - 15,000 99.75 96,98
15,001 - 20,000 99.89 98,64
‘ 26,001 - 30,000 99,95 99.47

Above 30,000 100- 00 100- 00

Jource; Calculated on the basis of Tables II.5 and II.6.
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TABLE 1I1.8
Size Distribution of Personal Income and Corresponding
Consumer Expenditure
Rural (1964-65)
.S Yo Income Class Population Personal Consumer
« 7. (in Rupees) (in million) income expenditure
(in lekhs of (in lakhs of
Rup ees) Rupees)
1 2 3 4 5
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, 32 292282,11
5. 3001 - 4000 15,08 139194, 43 99448, 69
6. 4001 - 5000 4.46 56463, 60 36383, 66
Te 5001 -~ 7000 3.21 53773.92 26681,35
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 0.1% 74%65,20 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.
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TABLE II,9
Size Distribution of Personal Income and Corresponding
Consumer Expenditure
Urban (1964-65)
S. No Income class Population Personal Consumer
M (in Bupees) (in million) income Expenditure
(in lakhs of (in lskhs of
Rup ees) Rup ees)
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 9423%0.59 94230.59
4. 2501 -~ 3000 6.14 43566, 98 41975. 44
6. 4001 ~ 5000 1.16 20337.12 15419,56
B. 7001 - 10000 0.56 18352.32 12849, 62
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 : The sum total of income classes may not add up
to total due to rounding off.
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TABLE 11,10
Size Distribution of Personal Income and Corresponding
Consumer Expenditure
All India (1964-65)
S. No Income class Population Personal Consumer
*™¥+  (in Rupees) (in million) income expenditure
(in lekhs of (in lakhs of
Rupees) Rupees)
1 2 3 4 5

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
D 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 54829.88 19125,37
10. 20001 - 30000 0.30 22938.96 13557.19
11, Over 30,000 0.20 980%6, 40 12000.25

Total 474.0 1944157.00 1641109, 60

Note : The sum total of income classes may not add up

to total due to rounding off.
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TABLE II,11
Size Distribution of Personal Income and Corresponding
Consumer Expenditure
Rural (1968-69)
Population Personal Congumer
S.No.  Income class (in million) income expenditure
(in lakhs of (in lakhs of
Rupees) Rupees)
1 2 3 4 5
2. 1001 = 2000 168, 62 459726.00 459726, 00
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. T001 - 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
Note : The sum total of income classes may not add wup

to total due to rounding off,
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Size Distribution of Personal Income ghd Corresponding
Consumer Expenditure:

Urban (1968-69)

Population

8.No, Income Class Personal Consumer
' (in million) income Bxpenditure
: (in lakhs of (in lakhs of
(RBs.) Rupees) Rupees)
1 2 3 4 5
1. 0 - 1000 5. 34 7197.60 8637, 60
2. 1001 - 2000 37.44 83986.30 100784.40
3. 2001 - 3000 23.59 109423.20 109423.20
4, 3001 - 4000 21.01 155487.60 149113, 20
5. 4001 - 5000 8.98 105303.60 83532,00
6. 5001 - 7000 3.26 56276.80 46072.80
7e 7001 - 10000 1.99 47640.,00 28656.00
8. 10001 - 15000 1.04 35992.80 18720.00
9. 15001 = 20000 0.35 17110.80 8640400
10« 20001 - 30000 0.34 23476.,80 10455.60
11. Above 30000 0.26 87921. €0 11904.00
Total 103.60 728787 « 60 575913. 60

Note : The sum total of lncome classes may not add up to total

due to rounding off
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TABLE I1.13
Size Distribution of Personal Income and Corresponding
Congsumer Expenditure
All Indla (1968-69)
S.No., Income Class Population Personal Congumer
(in million) income Bxpenditure
(in lakhs of (in lakhs of

(Rs) Rupees) Rupees)

1. 0 - 1000 55,48 7272000 78087460
2. 1001 - 1000 206,06 543712,80 560510 40
3. 2001 - 3000 143,37 581084, 40 567260440
4. 3001 - 4000 68.03 495469.20 312554, 40
Se 4001 - 000 25.23 283143.60 235804.80
6. 5001 - 7000 9,24 149856.00 128761460
s 7001 - 10000 5.58 129706.80 88968.00
8« 10001 - 15000 2.74 92174.40 54420 .00
Oe 15001 - 20000 0.98 44514.00 256176.00
0. 20001 - 30000 0.77 51830.40" 22575460
11e above 30000 0.55 328668.00 21235.20
Total 518.4¢ 2772879.80 2220488, 40

Note : The sum %total of income classes may not add up

t0 total due to rounding off.
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IABLE 11,14
Size Distribution of Persong;“;ncogg_ﬁggmgorrespoggggg
Consumer Egpengiture
Rural (1975-76)
S.No. Income class Population Personal Consumer
(in million) income Expendi-
(in lakhs of ture
(Rs) Rupees) (in lakhs
—— . of Rupeeg)
1 2 -3 4 S

1. 0 - 1000 6.51 10268{62 10884.7)3
Z2e 1001 -~ 2000 67,13 221322.81 221322.81
3. 2001 - 3000 135,17 689 366, 16 689366, 16
4. 3001 - 4000 127.04 856265, 32 856268.32
S 4001 - 5000 84,74 866265.32 856265, 32
6. 5001 - 7000 48.35 744336.55 736533,12
7 7001 - 10000 5.57 147957.19 112475,53
Be 10000 - 15000 2.66 103569.39 90706.07
8. 15001 - 20000 0.64 35294, 23 253987.70
10. 20001 - 30000 0.42 33040.22 18141.22
1l. Above 30,000 0.25 210947.71 10884.73
Total 478,43 3908633, 20 3628242.90

Note : The sum total of income classes may not addup to

total due to rounding off.
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Size Distribution of Persorzalw_’f_._ggg_ggé ang Corregponding
Consumer Expenditure
URBAN 1975-76
Sl. Income Clgss Population Fersonal Consumer
KO (in miiilon) inecons expenditure
(in lakhs (in lakhs of
Rs. of Rupees) Rupees)
1 2 3 4 5

le 0 - 100 10.20 32292, 16 as750, 38
2e 1001 - 2000 6,20 256228.21 30273.86
3e 2001 ~ 3000 17.92 104142.07 104142.07
4 3N01 - 4000 30,16 226448 .44 226448 444
Se ANNT - 0NN 23.70 38723, 34 308723.34
Be 5001 - 5330 3.01 38750453 38750.53
7. 5231 ~ 7000 18.16 339813.97 206633.80
Se 7001 - 10000 2. 62 91191.72 20821.57
e 10000 - 15000 0.92 46840.03 44805,31
10« 15001 » 20000 D30 21516,79 15742440
1le 20001 = 30000 0412 19373.27 10898.59 2%
12. Above 30000 o‘.14 62279 .39 4843,81 7 -

Total 119.62 1316799.60 1210954.30

Note: 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

Congumer Expenditure
ALl India (1975-76)

Sl. Income class Fopulation Personal Consumer
No. (in million) income expenditure
(in lakhs of (in lakhs of
Rs. Rupees} Rupees)
1 a a3 4 5
" Jle 0 - 1000 16.71 42560.78 49635.31
2e 1001 - 2000 73,42 246551.02 251596,67
Fe 2001 = 3000 155409 793508, 23 793508.23
4, 3001 - 4000 157.20 1082713.70 1082713.70
5. 4001 - 3000 114‘.44 116505860 1165058460
G o001 - 7000 69.52 1122901.00 1071967 .40
7e 7001 - 10000 8419 230148.91 203297.10
8, 10000 - 18000 3.58 180409,.42 136511.38
9. 15001 - 20000 0.9% 56941.02 41140.10
10« 20001 - 30000 0.61 52413.49 290039.81
11 Above 30000 039 273227.09 15728.54
Total 598,10 5225432.80 4339187.20

Note : Thne sum total of income class may not add up to total
due to rounding off,
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SUMMARY ND_LIMIT £TTONS

As the data on size distribution of income as well as
consumer expendlture are not avalilable as required for our
study, we have estlimated the slze distribution of income by
integrating the N.S8.S based consumer expendlture 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 expendlture for each ineeme
pbracket are calculated on the basis of the following

assumptions.

(1) 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.C.AE.R. for ruzal
and urban India for the year 1963-64 apply to all the years

of our present study.
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(5)

(6)

(7)

(8)

(9)

(10)

(11)

&%
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Except the households specified in (2) above, all the
households covered upto and below the point of tangency
have income which 1s equal to their expenditure

(iee., C =1

The Paretean distribution of income tax applies %o
rural and urban areas.

N.5.S8. expenditure distribution is very close %o
lognormality,

The N.S.S based consumer expendlture 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 fihancial year 1975-1976.
The persons falling upto and below the poimt of
tangency do not pay any dlrect taxes,

There is uniform distribution of income and expenditure
among the households within each income or expénditure
bracket,

Bach assessee of the Income tax data represents a
household, consisting of 3.5 persons‘on average, and
the same average slze applies to all the years of our
study.

Income or expendlture brackets are contlnuous, in the
sense that there are n0~gaps in the distribution of

persons across the income or expenditure classes.
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These assumptions are conventlonally made in a study

A
of this type, due to data constraimis 22/ We feel that these

' 82/ For example, some of the eminent writergfin this area like
M, Mukherjee, Y, Huang and K.W. Roskamp 'have assumed in
the same way. M, Mukherjee made many arbltrary assumps$ions
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

"Firsy, we have assumed dlssaving rates of 20,15,10 and 5
per cent respectively in the four lowest expenditure
brackets, making a conservatlve estimate of these rates
notionally but taking some cognizance of the findings of

the N.C. A.B.R. The aggregate dlssaving together with the
aggregate saving 1n the household sector has been distributed
to the top most and the next expenpditure class in the

ratio of 9:1 ggain arbitrarily. 1In addtion, we have inflated
the per capita consumer expen iture by one %hird in the

topmogt bracket arbitrarily® -

Please see M, Mukherjee "Distribution of consumption
expenditure and personal income by size"™ in "Ngtional
Income of India: Trends and Sfructure™ Statlstical

publishing Soclety, Calcutia, 1969 p.315.

Also see Y, Buang "Distribution of the Tax Burden in
Tanzanla"

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

Prof, Huang uses the household budget survey of 1969 to
study the tax burden of 197]1. 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 Vol.XVI Nosl, mavch,
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 - X = (a~b) and applles to the year
1980.



APFDUDIX 4. IT

EXPL & ATORY WOTE ON 1LOCGKOAMAL DISTRIBUTION

The Statistical Property of the normal distribution

igtribution of g random variable.

[ H

is widely used to explain the
17 the distribution of the logaritomic valnes of a random
variable follows a normsl distriobution it 1s called lognormal

2 is

o

P

[N
i1

istribation, Tae Jdistribution of the randow var
ed by two Porameters, namely the mean and the variance,
The aren occupled undcr the normal curve at different limits of
the varisole is foundéd by what is called the 'dengity functiont
which is specified by the two parameters [« and X . The

parame e af the density funetion { f, A Y are determined

L)
+2
18]

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

suppose M d Mo are the first and second moments of a given

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

the density function are determined,

2 log Ml - log Mz

2

g
1]

A e i e . s s ot s 1

-/ i VN
\/ {log }‘12 - 2 log }“.«1)7

After calculating ‘x and ) , (l.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 foundﬁut. An example,

mazkes this polnt clear., Let us suppose that we want to know, say,
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the area oceupled by a random variable x, at a limit of Re,8.

It can pe found by using the following integral formulg

Linit Cumu lative

0-8 = area occupled = 8
by the random J/‘ 1og g"f‘
variable, x 0¥ e #x- dx
between 0.8 : P

As P and A having already estimated, the cumulative area

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

Now, 1n our study, the technigue of lognofmal
distribution hnas been adopted with respect to N.5.8 Dbased
consumer expenditure, We nave calculated F and A for
the N.S.S5. based consumer expenditure, witi the help of the
of the formulse explained above. e have plotted the cumu-
lative number of persons as zgalnst the upper expenditure per
capita and obntalned a curve which is cancave to tre origin,
This curve 1is the fitted lognormal curve‘for the N,5.5. - Dbased
consumer expenditure, For the yeal's 1964-65, 196:-69 and
1975-76, wanich sre covered by our study, the fittéd and actual
values are very close at many expenditure limits, indicating

that the loghormal fits are good.

Lppendix tables 4 Il.1, 4 I1.2, A II.3, A 1I.4,
A I1.5 and A 11,6 show the estimagtion of r and » for the
N38 based consumer expenditure for the years 1964~-65, 1968-69
and 1975-76, Tables A4 II.7 to A II1.12 show the cumulative
gréater than type) population at different upper per caspita

expenditure levels for 1964~-65, 1968-62 and 1915296,



’ Estimation of Densit Parameters ~ and of Hh.o normal Distributi
for the N.S.S. bagsed Consumer Expenditure
URBAN (1964-65)

Monthly Per Per capita No. of Persons n 5
capita Expen- Expenditure f M.....u L%, : x5
diture class X, i i=1
A&vv (Rs.)
1 2 3 . 4 5
0-8 6.27 214.20 1343,0% | 39. 31
11-13 12,12 1196,16 14497, 46 146.89
13-15 14,08 2043, 44 28771, 64 198,25
15-18 16.51 3997. 50 65998.73 2172.58
18-21 19. 50 4262.08 83110.56 , 380,25
21-24 22.48 4126.14 92755, 63 505. 35
24-28 25.97 5319.00 138134, 43 674. 44 '
28-34 : 30.84 6207.30 191433,13 951.10
34-43 38.07 , 5436, 60 206971.36 1449,33
43-55 48. 50 4450,16 2158%2.76 2352,25
55-75 63. 50 3740.75 237537.63 4032,25
Avove 75 119.69 3554.70 425462.04 14325.70
n ‘ n :
S5f, = 45425.83 STfyxg = 1710349.17 . .
i=1 0, rox i ST r A, =
m i%i : jo1 11
M, = 25 = 37.66 A M, = == = 2186.
b . 1
i=1 * SO f,



, Estimation of ensi arame ers 0O O norma 1s Tritl 1
. for the N.S.S. based Consumer Expenditure
URBAN (1968-69)
Monthly Per Per capita No. of Persons n n
omu»&m%mxwgl Expenditure PN %, xw DA H..xm
diture class X £; i=1 i=1
(&, (in Rupees)
1 2 3 4 5 6
0-8 5.45 24.29 132. 40 29.70 T21.41
8-11 9.59 350.35 3359.86 91.97 32221, 69
13-15 14,08 784.80 11049.98 198.25 155586, 60
15-18 16, 62 1781.98 29616, 51 276,22 492218, 51
18-21 19.59 2635.34 51626.31 383,77 1011364, 43
21-24 22,62 3153.92 71341, 67 511.66 1613734, T1
24-28 25.91 4914.86 127344.02 671.33 3299492.96
28-%4 31.07 6288, 60 195386.80 965.3%4 6070637, 12
34-43 38.3%4 7911.04 303309.27 1469.95 11628833.25
43-55 48,70 5936.15 289090. 50 2371.70 14078766.95
55-75 63.84 5252,00 335287, 68 4075.55 21404788, 60
Above 75 115. 48 5622.24 649256.27 13335, 63 74976112, 41
n, n
2 f, 44925, 50 MH,H.HHM = 20683%70,.00 ..n 5 : .
i=1 i=1 £, x] = 134815816,
n i=1
2.2
mw.xw %H@ﬁ.
M, = 2 = 46,04 M, = =] = 300
1 _n ’ 2 n
= f = f.




Appendix Table A II,5

Bstimation of Densiny Parameters M ang ) of Log normal Distribution
for the N.S.5. based Consumer Expenditure
RURAL (1975-76)

Monthly Per Per capita - No. of Persons n > n >
capita Expen- Expenditure N. £xy X3 Mu £5xy
~diture class x; 5 i=1 i=1
(Rs) (in Rs.)
1 2 3 4 5 6
0-13 10,57 272,25 2877. 68 111,72 30752.28
13-15 14.04 287,63 4038.33 197.12 56698. 09
15-18 16,81 874,35 14697.,82 282,58 247070, 41
18-21 19. 67 1653.76 32529, 46 386. 91 639854, 46
21-24 22, 45 12397.84 53831, 51 504. 00 1208517.35
2 4-28 26.03 435145 113268.24 677.56 2948572.38
28-34 30.98 9255, 33 286730.12 959.76 8882899, 22
34-43 38.738 15456.00 593201.28 1473.02 22767065.13
43-55 48.56 16810.20 816303. 31 2358.07 39639688, 83
55-75 68. 56 16315.20 1118570.10 4700. 47 76689166.88
75-100 85.31 8008.80 683230.72 ~  7277.80 58286413. 41
100-150 119, 42 4284.50 511654,99 14261.14 mdaodmu+.dw
150-200 169.85  948.60 161119.71  28849,02 27366182.27
Avove 200 284,69 , mmm“om 149761.17 81048. 40 42635508, 72
| =1 - 81423.96 Fhf% = 4541814.44 wmmwpxmvu 342500026,

n . "
S | Lr.x°



’ : URBAN (1975-76)

Per capita No. of Persons

| n 2 e 2
Expenditure . > £,x, x{ S
b's f. i=1 i=
i i
(in Rs.)
2 3 4 5 6
8. 47 16,74 C141,79 71,74 1200.94
13.56 . 37.70 511.21 183.87 6932.03%
19,58 186, 42 3650, 10 383, 38 71469.03
22,77 468,10 10658, 64 518, 47 242697.16
26.19 1102.08 . 28863.47 685.91 75593 4. 42
31,18 . 2697.50 84108.05 972.1¢ . 2622489.00
38. 51 5649,40 217558.39 1483, 02 8378173.75
48,91 7375.90 360755.27 2392.19 17644540.21
64.04 | 8549, 61  547517.02 4101,12 35062990.24
85.94 5450, 00 468373.00 7385. 68 40251975, 62
107. 60 3846,01 . 413830, 68 11577.76 44528180, 74
171.82 1279.58 219857.44 2952211 ©  38277780.50
287.82 991.20 | 285287.18  82840.35 - 82111357.30
| n | n | n |
2L, = 3T754.44 SOf.x; = 2642884, 69 | mmunxm = 269985870, 18
i=1 i=1 i= | X
n n
| TUf x, Tf. %0 .
i=1 171 i=1 i1 T
M, = —— = 70.00 M, = = 7151.10
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Appendix Tagble A II1.7

Cumulative (greater than type} Fopulation a8 Different Upperl

Per capita Expenditure Levels

Rural (1964-65)

Monthly Upper Log Froportion Cumulative
per capita Per capita (x) of area Fopulation Log
Expenditure expenditure under the (gregter (N
class (x) normal than type)
curve (in milliony
(8s.) (Rs.) (yy
1 2 3 4 S5 6
Dwd 8 09031 0.0392 3644 39 2.5616
3-11 11 1.0414 0.0701 337.80 25286
11;13 13 1.1139 0.0618 314.36 2. 4075
13«15 15 1.1761 0.08678 288465 24805
15¢13 18 12583 0,100 249,97 243892
18=-21 21 13222  0l.0995 212.24 243267
91-24 24 143802  0.0915 177.54 2.2492
24-28 28 1.4472  0.1012 139,16 2.1436
o8 -34 34 1.5315 0.1123 96.57 T 1.9843
34-43 43 1.6335 041100 54435 1.7392
43-55 55 1.7404 0.0738 26436 1.4291
55-75 75 18751  0.0475 8484 0.9465
Above 70 - - 0.0243 -~ -
Total - = 10000 - —

Note 3 For sources and methodology, please see text.



Cumylative (gregter thgn type) Fopulation at Different

Appendix Table 4 I11.8

98 ?é;

Upper per capita Expenditure levels

Urban (1964-65)

Monthly Upper Proportion Cumulative
per canita par capita Log (x) of area population
expenditure Bxpenditure under the (Greater Log (¥}
(x}) normal curve than type)
in million
(Rs.) (Hs} (N
1 2 3 4 5 8
0 =8 3 0.9031 0.0217 92.78 1.9675
3-11 11 1.0414 0+0389 39 .09 1.9498
11-13 13 1.1139 0.0362 85,65 1.9238
13-15 15 1.1761 0.0411 81e75 1.9125
15-18 18 1.2553 D.N711 78.01 1.8752
18-21 21 1.3222 D720 65,18 1.3336
21-24 24 1.3802 00710 61.45 1.7886
24-28 28 104472 0.0884 53,07 17249
28-34 34 1.5315 0.1182 41.77 1.6208
34-43 43 1.6335 0.1319 29,26 1.4663
43-55 55 1l.7404 0.1163 18.23 12608
55=-75 75 1.8751 De10n4 8.71 0+9400
Above 75 - - 0.0918 - -
Total - ~ 1.0000 - ~

Note : For sources and methodology, please sse text.
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Cumulative (greater than type) Population gt different

Joper Per cgpita EBxpenditure

Levels

Rural (1968-69)

ponthly Upper Proportion Cumula=-
Percapita Per capita of area tive
Expendi- expenditure Log (x) under the (greater
ture (x} normal than Log (¥
class curve type)
( sy (s.) Population
' (in milliony
()
1 2 3 4 8 6
0-8 8 0.2031 0.0129 409.06 26117
8-11 -1 1.0414 0.0346 394,72 2.5963
11-13 23 1.1139 N.N363 379.62 20793
13-15 15 1.1761 00454 360.87 2.5691
18-21 21 l.3222 00891 293.74 244679
o1-24 24 1.3802 0.0833 259.22 2.4136
24~28 28 164472 041056 815446 2.3334
34-43 43 1.6335 0+1408 101.58 2.0064
43-55 55 1.7404 041137 54446 1.5361
55=-75 75 1.8751 0+0829 20.11 1le3034
ibove 75 - - 00435 - -
Total - . 1. 0000 - -~
Note:; For sources znd methodology, please see text
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Appendix Table A IT1.10

Cumulative (grezter than type) Populaticn at

et 0 & g -

Different Upper Fer cepita Expenditure levels

Urban {1968-69)

Aon ma a4

Montnly Upper Proportiocn Cumalative
Percaplta Per capita of area (greater than
Bxpenditure expenditure Log(x) under the typeYPopuls- Log (¥}

Class (x} normal curve tion (in
million}
(’s) (is.) (v}

1 2 3 4 5 6
0-8 3 0.92031 0.0030 103.24 2.0136
8=11 11 1.0414 040113 INZO7 - 2.0nB6
11-13 13 1.1139 0.0144 100.58 2:0N2]

13-15 15 11761 00208 98 «43 1.9931
15-18 18 12563 00508 93.17 1.960€

5-21 21 1.3222 0«0420 88.82 1.0485
21-24 at le3202 D.0882 82480 1.2180
24-28 28 14472 00838 74412 1.8699
23-34 34 1.56315 0.+1247 6120 1.7868
34-43 43 1.6335 041585 44,78 16511
43-B5 55 1.7404 01582 28439 1.4532
55-75 75 1.8751 01472 13,16 1.11°21
Above 7O - - 0.1271 - -
Total - - 1.0000 ~ -

Nei"e: Leov }ab\\ru dm& Mkdﬂ\olog\(’ P‘uk. Aaa, ‘huk .
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Appendix Taple AIT,73

Cumulative (greater than tyvee} Fopulation at Different

Upper Per Capila Bxpenditure lLevels

Rural (1975-76}

Monthly Upper Per reportion Cumalative
Per capilta caplta of area Popalation
Expenditure Expenditure Log(x} under the {gregter Loz(y}
Class (=} normal than type)
(Rs.) (Rs.) curve (in ¥illion}
(v
1 2 3 4 5 6
15~18 18 1.2553 0.0179 2463407 2., 6656
18-21 21 1.3222 D.0292 450,06 2.6533
2124 24 1.3302 N.0374 432,16 2, 6357
24 =23 23 1e4472 0.08604 403.74 2. 6061
28 =34 34 15315 0.1049 353.55 245484
34-43 43 1.6835 De1596 277418 2e 4428
43-55 55 1. 7404 0+1819 190.15 262790
55-75 75 1.2751  0.1997 94,60 1.9759
75-100 100 2.8000  0.1154 32,33 1459583
100 ~150 130 2.1761  0.0669 7437 048674
150 -200 200 243010 N«0119 1.67 0.2240
Aove 200 - - N.0035 - -
‘Pfotal - - 10000 - -

Note: For sources and methodology, Please see texvl.
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Appendix Table A II.72
Cumulative (greater than type} FPopulstion gt Different
Upper Fer capitg Fxpenditure lavels
Urpan {1975-76)
Monthly Upper Froportion Cumulative
Per capita Per capita of ares (Gregter
expenditure expenditure Log(xy under the than type) Log(y)
Class (%) normal curve Population
(in miiil=
(ds) (8s} onsy
1 2 3 4 5 6
0=-13 13 1.211389 0034 118462 2.0742
13-15 15 117861 e XSalarie 117.78 2.0712
15-18 g ‘ 1.2883 00133 118488 2.0641
18-21 &1 le 3222 0.0219 11232 20242
21-24 24 1.3802 00267 - 11013 2.0418
24253 28 T.4472 00437 105491 2.0202
28«34 34 1e6U1b T 00747 Yo7 Le82]
34-43 <3 16335 01215 S_edd 1.9108
43-05 ‘55 17404 01929 63,185 1.8003
55-75 75 1.2751 01943 3G .91 1.6011
75=100 100 2.0000 01469 22.33 163489
100-150 150 - 2,1761 041249 7,39 0.8628
150 -200 200 2.3010 00340 2.73 0.4357
Above 200 - - 0.0228 - -
Total - > 1,0000 - “

lote: For sources and methodology, please see text.
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AFPENDIX B.II

BXFLA ATORY WOZE O FAXBTO_LAW AND 19 Ui I¥ OUR STUDY -

At the end of the last century, Pareto studied the
income tax data of many countries, such as oSritain, Frussia etc.
He observed thnat taere was certain regularity in the curvés,
showing the income level agnd the persons, enjoying that level of
income or more. This regularity has veen reduced to a law which
is called 'Pareto Law'. The basic ldea 1s that there is a fixed
relation between a certain income and the number of persohs
enrning that income or more, Let us call the income level 'Y',
Let us call the number of persons, =arning the income level '¥!
oT more as ugy‘. Acc ording to Pareto Law, Ny decreasses as we
choose a higher Y, The extent to whieh this happens is shown
by the Fareto's Law as follows:

N, = —A—
J Y‘

4! is not particularly important, because 1t is

A and « are the Faramsters.

concerned with the units in which income is expressed. But 'Y !

is important. It explains the relationship petween Ny and Y.  The
form of %the funectlon of the Pareto Law is log Y' = log 4 - (Llog x'
where Y' = Nomber of persons earning income x' or more,

x' = income level A and £ are constants. In our study, we have
used the income %tax duta to £it the Fareto equation. The values of
log & o , RZ and standard error of  have been worked out with
the help of computer. For all the turee years covered by our study,

the observed and fitted values are very close. (see Table I11.3 in

the text). We have plotted the cumulative number of persons



(greater than type) as against the upper income per capita
for the lncomes greater than Rs. 20,000 and we obtained a
straight line. Many points hav: been found to lle on the
stralght line, which is also known as 'Pareto line'. Later,
the Pareto line has besn extrapolated and adjusted so as to
become tangent to the NS3 based expénditure curve, (already
drawn on the same graph paper). At the point of tangency,
it 1s obvious that the per caplta expendlture equals the

‘per caplita income,

L T e



