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APPENDIX 1

Background Material for a Fiscal Approach to

Estimating Black Income in India

This appendix, comprising 10 sections, provides details of

estimation procedures adopted for gauging the scale of black

income in India, for the two years 1975-76 and 1980-81. It

thus substantiates the analysis contained in Chapter 5. The

section scheme is as follows:

Section 1 briefly describes the basic NCAER data used in

our exercise.

Section 2 presents the procedures to deiive the urban and

rural frequency distributions by income ranges for earners.

Section 3 details population adjustments made to the

NCAER estimates of urban and rural earners and their gross

income.

Section 4 presents the statistical procedure adopted to

fit the two-parameter lognormal function to frequency data

of earners

Section 5 records the results of lognormal fits and the

modifications in the estimated lognormal parameters which

are required to derive the scaled-up distributions of gross

personal income for urban and rural India, separately.

Section 6 gives the procedure for converting the NCAER

based component level income distributions for households

into equivalent distributions for earners.

Section 7 presents details of the method for deriving the

income distributions for selected components of income,
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which are consistent with the total of scaled-up gross personal
income.

Section 8 describes the estimation procedures of various

tax exclusions, exemptions and deductions that have been
attempted in our study.

Section 9 outlines the procedural details of estimating the

income below exemption limit and, finally,

Section 10 provides the computational details of blow-up

factors required to adjust for undercoverage in the informat

ion published by the AIITS on incomes assessed to tax for

difFerent categories of non-corporate assessees.



SECTION 1

The Basic NCAER Survey Data

Tables A. 1.1 and A. 1.2 show the survey-based data on

gross household income distribution and the frequency distri

bution of reporting households by income ranges of house

holds respectively for urban India for the year 1975-76.

Tables A. 1.3 and A. 1.4 put together similar distributions for

rural India for the same year. These data arc taken from the

computer printout made available to us by the National

Council of Applied Economic Research (NCAER). They,

however, do not appear in their published report (NCAER,

1980). The salient features of these data are summarised as

follows:

a. The income ranges of the distributions refer to the

annual income per household.

b. For a given income range, the incomes earned from

different sources by the households are given in

columns (2) to (11), while their gross income is shown

in column (12) of Tables A.I.I, (for urban India) and

A. 1.3 (for rural India). It should be mentioned that

columns (2) to (11) add up to yield column (12).

c. The frequencies of reporting households given under

different source components of income, in different

columns of Tables A. 1.2 (for urban India) and A.1.4

(for rural India) are not column-wise additive because

a given household may earn income from more than
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one source component and so may appear in more

than one column.

d. These tables are classified by households of varying

earner-density, i e., by households having 'one earner',

'two earners', 'three earners', 'four earners' and
'more than four earners'.

The subtotals for different income ranges of the two

distributions for urban India (Tables A. 1.1 and A. 1.2) are

culled out and presented as a summary version in Tables

5.3.1 and 5.3.2 of the text.

For the estimation of taxable income, our starting point

is to estimate how the gross (personal) houshold income

is distributed among earners rather than households. In other

words, we need a frequency distribution arranged according

to income ranges of earners for urban and rural India,

separately. It is to this problem that we now pass on in the

next section.



SECTION 2

Conversion Procedure for Deriving Frequency

Distribution of Earners

In Chapter 5 of the text, we gave the rationale and need

for converting the NCAER household frequency distribution

into the corresponding earnerwise frequency distributions by

earner's income ranges. The conversion procedure was illu

strated with the case of'two-earner' urban households (see

Table 5.3.5 in the text) from which a frequency distribution

of earners combined for the 'one-earner' and 'two-earner'

urban households was obtained. The same procedure needs

to be applied repeatedly to the cases of 'three earner',

'four earner' and 'more than four-earner' urban households

so as to finally derive an aggregated frequency distribution

by (earner's income ranges) that corresponds to all earners

in urban India. A similiar procedure may be followed to

obtain an aggregated frequency distribution of earners

relating to rural India. This section presents these details.

We begin with the first stage of aggregation for urban

India (already obtained and shown in Table 5.3.5). It refers

to the earnerwise frequency distribution obtained from 'one-

earner' and 'two-earner' urban households. The same proce

dure may now be applied to the 'three-earner' urban house

holds. Table A.I.5 contains the details relating to the aggre

gation of earners derived from the 'three-earner' urban

households. In this table, column (2) presents the NCAER

distribution of gross personal income for 'three-earner' urban

households and column (3) gives the distribution of earners
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in the 'three-earner' urban households. For each (household)

income range, the average per-earner income is computed

and recorded in column (4). We now assume that the average

per-earner income is also the actual income for all earners in

the relevant (household) income range. This assumption

allows us to allocate all earners in the 'three-earner' house

holds to appropriate income ranges (for earners) on the basis

of the data in columns (3) and (4). Thus, the 0.24 million

earners corresponding to the household income range

Rs 1201-2400 are all assumed to earn Rs 643 each.

Similarly, the 0.48 million earners in the next household

income range are assumed to earn Rs 9 54 each. Hence, the

sum of these two elements of column (3) gives the total

number of earners (from 'three-earner' urban households)

whose per-earner income falls in the range of Rs 0-1200.

This total, of 0.72 million, is recorded as the first entry in

column (6). Proceeding in this manner, all of column (6) is

formed, which gives a derived frequency distribution of

earners relating to three-earner urban households. By addi

tion with the frequency distribution obtained earlier for 'one-

earner' and 'two-earner' urban households, as in column (5).

column (7) contains a derived frequency distribution of ear

ners relating to the urban households of at most three-earner

density arranged according to the income ranges for earners.

Tables A. 1.6 and A. 1.7 show analogous details pertaining

to 'four-earner' and 'more than four-earner' urban house

holds, respectively. The process of "conversion" and aggre

gation ultimately ends with column (7) of Table A. 1.7 which

yields a derived frequency distribution of all earners in urban

India for 1975-76. Similarly, by a repeated application of

the conversion procedure to rural households of varying

earner-density, we obtain corresponding derived frequency

distributions of earners, classified by income ranges for

earners for rural India. Tables A. 1.8 through A. 1.11 present

the details relating to rural India for 1975-76.

Lognormal function has to be 'fitted' to the frequency

distributions of urban and rural earners derived above. The

details of fitting the lognormal function and the results of

this exercise are given in subsequent sections.



SECTION 3

Population Adjustments and Changes in the

NCAER Estimates for 1975-76

The population figures used in the NCAER survey for

the year 1975-76 are based on an extrapolation of the 1971

population census results. With the availability of more

recent information from the 1981 population census, the

sampling fractions of the survey estimates need to be ad

justed. Therefore, the total number of earners and gross

household (personal) income (for urban and rural India,

separately) should also be adjusted for our purposes. This

section brings together all such adjustments and presents the

"revised" NCAER estimates.

First, a Population Adjustment Factor for 1975-76 is

defined as a ratio of the Population (New) for 1975-76 to the

population (NCAER) for the same year. The numerator of

this ratio can be obtained, as shown below, on the basis of

the census information, while the denominator is based on

the survey information.

1. All-India population totals:

(a) As on April 1, 1971 = 548.16 million

(b) As on March 1, 1981

(from the 1981 census) = 685.18 million

2. All-India population (New)

as on April 1, 1976

(interpolated from above data) = 616.68 million
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3. All-India population (old)

as on April 1, 1976

(from the NCAER survey) = 588.90 million

4. Population Adjustment

Factor (PAF) lil^million
588.90

-= 1.047

Now, applying the PAF to the NCAER estimates of the

total (All-India) number of earners as well as gross (per
sonal) household income for 1975-76, we obtain the popula

tion-adjusted estimates. The calculations are as follows:

Total number of earners in 1975-76 (NCAER)= 177.26 million

Total number of earners (revised in

1975-76 = 177.26X1.047

= 185.59 million

Gross household (personal) income in

1975-76 (NCAER) = Rs 45151 crore

Gross household (personal income in =45151 X 1.047

1975-76 (revised) = Rs 47281 crore

The revised urban and rural sub-totals are obtained by par

titioning the revised all-India totals in the same proportions

as reported in the NCAER survey. These details are as

follows.

. , 30.35
Proportion of urban earners in the

all-India total (NCAER)

Number of earners (Revised)

Proportion of rural earners in the

all-India total (NCAER)

Number of rural earners (Revised)

177.26

30.35

177.26
X 185.59

= 31.78 million

146.91

177.26

146.91

177.26

= 153.81

x 185.59

million
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Proportion of urban gross personal

Income in the all-India total (NCAER)

Amount of urban gross personal

income (revised)

Proportion of rural gross personal

income in the all-India total (NCAER)

Amount of rural gross personal income

(revised)

14984

45151

14984

45I5T
Rs 15691 crore

30167

45151

47281

30167
x 47281

45151

Rs 31590 crore



SECTION 4

Fitting a Two-Parameter Lognormal Function

Definition: A Lognormal distribution may be defined as

follows: (see Croxten et. al., 1975, p. 528)

If x be a positive variate (0< x <°o) such that z= loge x

is normally distributed with mean ^ and variance o2, then we

say that x is lognormally distributed. The probability density

function of x is given by

for 0 < x < co

and p.d.f. (x) = 0 for x < 0

The above function describes a lognormal curve. The mean «

and variance j82 of the lognormal distribution are given by

a = exp ( p + i a2)

p2 = a2 [exp (o2) - 1]

Notice that by definition and from the above expressions, the

two parameters ^ and cj characterise the lognormal distribu

tion completely. The logarithmic transformation of x (z =

loge x) allows us to make use of the standard normal distribu

tion properties for practical purposes of fitting the lognormal

curve to any frequency data. The principal steps of fitting the

lognormal function are as follows:

i. The income ranges of the frequency distribution are

first transformed into logarithmic form. If (x/-i* x/) be

the ith income range, it is transformed into (y/-i' y«)

where y/ — logeXt.
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ii. The sample mean and the sample variance of the distri

bution are computed by using the following formulae:

n

The sample mean, y = J 2 * (y/+ y/_i) xf/
Ni=l

where ft is the observed earner frequency of the ith

income range and N, the total frequency of earners.

2 n

The sample variance, S = L 2 ft

• [2 (y/ + y*-0 — y]2

iii. Standard normal variates are calculated for the appro

priate limit of each income range of the distribution.

The lower limits are considered for the income ranges

which lie below the sample mean (y) while upper limits

are chosen for the income ranges above the sample

mean. The standard normal variate (z/) in each case is

given by the formulae

Zi = y< ~ y for i = 1,2 , n

iv. The areas under the normal curve are readily available

for different values of zt from the standard normal dis

tribution tables. As the total area under the curve is

normalised to unity (total probability being one) the

specific areas read off from the statistical table against a

given value of z/ give the corresponding proportionate

frequency of earners. Using the total frequency of ear

ners, N, we compute the expected frequencies, say, E/

for different income ranges.

v. The test of 'goodness of fit' is then conducted according

to the chi-square (X2) test-statistic at (n-3) degree of

freedom. The X2 statistic is given by the formula

n

i = 1 E7

where Ft is the observed frequency of the ith income

range. The expected frequency of the last (nth) income

range (En) is adjusted such that sum of the expected
frequencies is equal to N, i.e.,
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n—1

En - N - S Ei

i=l

Notice that in computing the X2 - statistic, it is ne

cessary to use the estimated values of y and a as well

as N. Thus, the degrees of freedom are reduced from

n to n —3 (see Fisher and Yates, 1975).

vi. The hypothesis that the original data come from a

population of lognormal distribution can be examined

by comparing the computed value of the chi-square

test statistic with the table value obtainable from the

chi-square distribution tables. The fit is said to be

satisfactory if the computed chi-squared value is lower

than the corresponding table value for a given level of

significance at (n —3) degrees of freedom.

Point Estimation of ^ and a2

When an earnerwise frequency distribution closely resem

bles the lognormal pattern as evidenced by the test of hypo

thesis, the underlying values of the sample mean (y) and

sample variance (s2) are taken as the point estimates of p and

a2 respectively.

Statistical theory suggests that the sample mean and the

sample variance thus obtained are the minimum variance

unbiased estimators of the lognormal distribution (for more

details, see Aitchison and Brown, 1976, p. 39 and Olkin,

et. al., 1980, pp. 289-302).

Interpretation of ^ and a2

P is termed as the location parameter which has no special

interpretation other than that it is the logarithm of the geo

metric mean income of the lognormal distribution.

i.e n = In (xi .X2 ••• xn) 1/n or

N

= S loge Xi

i=l

N
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However, a, the distribution parameter, has a special meaning

in the sense that it can be interpreted as an indirect measure

of concentration of incomes In a two-parametric lognormal

world, concentration of incomes is gauged by the Lorcnz

measure (L) or the Gini Coefficient of the mean-difference (G).

L and G are given by the following relationships:

L = 2N (—y- | 0, 1) - 1 ; G = 2L a

where a is the arithmetic mean income of the lognormal dis

tribution.

N

i.e., a = 2 Xi

N

Notice that a is monotonically related to L, which implies

that the concentration of incomes will increase as a increases.



SECTION 5

Result of Lognormal Fits and Modifications

This section presents the results of the lognormal fits and

the parametric values relating to the NCAER-based frequency

distributions of earners for urban and rural India. Subsequen

tly, we shall present the procedure to modify the lognormal

parametric values which will be used to derive the urban and

rural income distributions consistent with our scaled-up gross

personal income (to match with the NAS total).

Results of Lognormal Fits

Column (7) of Table 5.3.5 of the text and of Tables A. 1.5

through A. 1.7 of this Appendix gives the frequency data of ur

ban earners by income ranges (for earners) derived from urban

households of varying earner-density. Similarly, column (7)

of Tables A.1.8 through A. 1.11 contains the frequency data

of rural earners derived from rural households of varying

earner-density. We fitted lognormal function to each of the

earnerwise frequency distributions and examined the 'good

ness of fit' using the chi-square (X2) statistic. The fits have

been found to be good in all the live urban cases. (See Table

A. 1.12 for results). However, for rural India, it showed a

satisfactory fit only in the case of frequency distribution of

earners derived from 'one-earner' rural households, while for

the remaining cases, the value of chi-square statistic, being

very high, is not found to be statistically significant at an

acceptable level of confidence.
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We are interested in the estimates of related parametric

values of p and o , provided the underlying lognormal fits are

satisfactory. For urban India, the selected values of H- and a

are 1.266 and 0.859 respectively, which refer to the frequency

data of earners derived from urban househols of 'all earner-

density'. For rural India, however, we decided to choose the

values of p and <j to be 0.936 and 0.768 respectively. These

refer to the earnerwise frequency distribution derived from

rural households of one-earner density.

It may be worthwhile to note that the pair of these para

metric values reflects the distribution characteristics of the

urban and rural earners that are based on the NCAER sur

vey information. As noted earlier, the parameter a represents

ihe concentration of incomes, while /* stands for the location

or the logarithm of the geometric mean of the income distri

bution, associated with the earners data.

Since the survey data of earners and the gross income have

been adjusted upwards for population changes in 1975-76 and

also because the gross income has been scaled up further to

match with the NAS controlling total, the parametric values

of p and cr need to be modified appropriately. We now turn

to this problem.

Modification in the Lognormal Parametersfor Scaled-up Gross

Income Distributions

We start with the details of scaling up of population-adjus

ted NCAER estimates of gross income (the adjusted figures of

urban, rural and all-India totals are given in Section 3 of this

Appendix). We note that the NCA.ER (population adjusted)

estimate of the gross personal income for 1975-76 was Rs

47281 crore while the NAS total for the same year was Rs

64502 crore, which give rise to a difference of Rs 17221 crore.

This difference is attributed to underreporting by the urban

and rural households. Under three alternative assumptions of

underreporting, we allocated this 'missing income' (the diffe

rence of Rs 17221 crore) between the urban and rural sectors.

These allocations correspond to three scenarios of our scaling-

up procedure which are given below:
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The first scenario refers to the allocation of the 'missing

income' to urban India in the ratio of 1/3 (or U:R = 1:2), the

second scenario to the ratio of 1/2.5 (U:R = 1:1.5) and the

third to the ratio of I (U:R = 1:1). Accordingly, we computed

the scaled-up gross personal income for urban India and rural

India under the three scenarios. The results are recorded in

Table A. 1.13, in which the figures of the population-adjusted

urban and rural earners are also shown. They are used to

compute the respective mean incomes (gross income per ear

ner) as shown in the same table. Now, we proceed to obtain

the modified values of j* and cr that are consistent with the

scaled-up urban and rural gross incomes under different sce

narios.

At the outset, we assume that the part of missing income

to be allocated within urban (or rural) India, among the

urban (or rural) earners, is such that the concentration of

urban (or rural) incomes remains invariant with respect to

different scenarios. This means, we keep the value of a para

meter constant for different scenarios of the corresponding

urban (or rural) distributions. The value of f* is, however,

modified and made constant with the scaled-up gross

personal income. This can be accomplished by using the

following lognormal relationship between ^ , o and a .

fx = In a — £ a2

Given a value of « which changes from scenario to scenario

and a value of o which is a constant for different scenarios

of urban (or rural) distribution, we can easily compute the

corresponding value of p for each scenario. Table A. 1.13

provides the modified parametric values of p together with

the retained values of cr and N, under different scenarios of

the urban and rural cases for 1975-76.

For the year 1980-81, however, no survey-based estimates

of gross income or the number of earners exist simiiar to

the NCAER estimates for 1975-76. Thus, we are required to

obtain our information from other sources. Our main purpose

is to construct the related parametric values of /s o and N for

1980-81 so as to use them for deriving the corresponding gross

income distributions. For doing this, we proceed as follows.
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First, we compute the number of urban and rural

earners in 1980-81 on the basis of the 1981 census results.

We assume that the ratio of earners to population is the same

(for urban and rural India, separately) as it was in 1975-76.

The details of this computation are given below.

Proportion of urban earners 31.785 (based on NCAER

in Urban population in 128.68 figures adjusted for

1975-76 population)

Urban population as on = 159.73 million

April 1, 1981

Estitimated number of urban _ 31.785

earners in 1980-81 ~ 128.68

= 39.45 million

Proportion of rural earners in _ 153.84 (based on NCAER

rural population in 1975-76 488.00 figures adjusted for

population).

Rural population as on = 526.45 million

April 1, 1981

Estimated number of rural _ 153.84 „

earners in 1980-81 ~~ 488.00 X 5Z6Ab
= 165.65 million

As for gross personal income for 1980-81, we begin with

the all-India figure taken directly from the official NAS (Rs

1,11,529 crore, see Table 5.2.1). However, we need to find

a plausible method for partitioning this total income into

urban and rural sub-totals. This is done as follows.

The method of partitioning assumes that the urban-to-

rural ration of per-earner gross income remains the same as

in 1975-76. This ratio varies across our three basic scenarios.

Thus, it would provide us three alternative ways of partition

ing the total gross personal income for 1980-81 into urban

and rural sub-totals, which correspond to our three scenarios

of 1975-76.

Under the above assumption, the method of partitioning

involves two equations in two unknowns (the urban and rural

sub-totals of gross personal income for 1980-81) which are

set up as follows.
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Let UY — gross personal income for urban India in 1980-81,

RY = gross personal income for rural India in 1980-81,

UN = number of urban earners in 1980-81 and

RN = number of rural earners in 1980-81.

Then our first equation is

UY/UN __ Per earner urban gross income

RY/RN Per earner rural gross income

2.41 for the first scenario1

= 2.60 for the second scenario

2.93 for the third scenario

The second equation is the same for all three scenarios. It is

given by UY + RY = Rs 1,11,529 crore. Further, UN =

39.449 million and RN = 165.655 million for the year

1980-81. Using this information we evaluated UY and RY

under different scenarios. The results are shown in Table

A. 1.14.

For deriving the gross income distributions for 1980-81,

we assume that for each scenario the concentration of

incomes remains unchanged between 1975-76 and 1980-81.

It means that the values of a parameter (for urban and rural

India, separately) estimated for 1975-76 also apply to corr

esponding distributions of 1980-81. The location parameter, /x

may, however, be changed because the mean earner incomes

(a) would be different in 1980-81. The computational details

are shown in Table A. 1.14. Thus, we now have the para

metric values of ft and <* for 1975-76 and 1980-81.

Employing these parametric values, we estimated the

frequency distribution of earners by narrow income ranges,

adopting the procedure mentioned in steps (i) and (iii) of the

method given in Section 4 of this Appendix.2 Then, for each

narrow income range, gross income was derived by multiply

ing the estimated frequency of earners with the correspond

ing mid-point of the narrow income range. The resultant

amounts of gross incomes were aggregated over the narrow

income ranges, finally to arrive at a gross income distribut

ion according to a pre-specified set of 14 broad income

ranges.3 This was done for our three scenarios, for urban
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and rural India, separately for the two years 1975-76 and

1980-81. The results for 1975-76 are shown in Tables 5.4.3

through 5.4.5 of the text and those for 1980-81 are given in

Table A.I. 15 of this Appendix.

Notes

According to our assumption, these values are derived from the

related information for 1975-76.

The NCAER frequency data of earners and their income distribut

ions are available by 14 broad income ranges vnot necessarily of

equal width), viz.; Rs 0-1200, 1201-2400, 2401-3600, 3601-4800,

4801-6000, 6001-7500, 7501-10000, etc. It is possible to derive a

frequency distribution of earners for a different set of income

ranges by employing the lognormal parametric values of n and a

estimated on the basis of original data. The new set of selected

income ranges can be such that their width is as narrow as

possible so that the mid-point of a given narrow income range

could be better approximation to represent an average (per earner)

income of those earners belonging to that particular narrow

income range. For our purposes, the 14 broad income ranges are

subdivided into a total number of 326 narrow income ranges of

varying widths. For instance, the first few broad income ranges

upto Rs 7500 are subdivided into 150 narrow intervals each of

width 50, the next income range, Rs 7501-10,000 is subdivided

into 25 narrow intervals each of width 100, and so on.

As the last income range is an open-ended interval, (Rs 60,000

and above), the distribution has been truncated at a sufficiently

higher level of gross income per earner (at Rs 1,41,000). For

practical purposes, it is assumed that the probability density of

the lognormal distribution beyond this point is neglible. Since

we have information on the total (gross) income for all income

ranges together, we computed the statistical discrepancy in the

estimates obtained from the truncated distribution and included

the difference in thf last income range.



SECTION 6

Estimation Procedure for Component Level Income

Distribution Classified by Income Ranges for

Earners

From the NCAER household income distributions

(Tables A. 1.2 and A. 1.4), the incomes from different source

components are available according to household income

ranges. For two reasons, these are not comparable and con

sistent with our gross income distributions, estimated in the

previous section. First, the income ranges of the estimated

gross income distribution refer to earners' income, whereas,

those of NCAER distributions refer to household income.

Second, our estimated gross incomes have been scaled up to

match with the NAS controlling totals. In this section, we

rearrange the (NCAER) component level incomes according

to income ranges for earners while, in the next section, we

will scale them up to be consistent with our gross income

distribution.

The conversion procedure is basically similar to the one

used in Section 2 of this Appendix. Where earlier, earners

were reshuffled across income ranges, this time it is the income

of these earners, disaggregated by source components, which

is to be regrouped by income ranges for earners. The proce

dure can be illustrated with the case of two-earner urban

households. Note that the one-earner households present no

problem in such a conversion, if we treat the NCAER

income ranges as those of earners rather than of house

holds (see Table A. 1.16). The information pertaining to
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different source components of income, gross personal income

and the number of earners of the 'two-earner' urban household

distribution are available from the NCAER data and shown

in columns (2) to (10), (11) and (12) of Table A.1.17 respect

ively. For each (household) income range the average per-

earner (gross) income is computed and recorded in column

(13) of the same table. We now assume that the average

income per-earner is also the actual income for all earners in

the relevant (household) income range. Thus, the 0.800 million

earners corresponding to the household income range

Rs 0-1200 are all assumed to earn Rs 452 each. Simi

larly, the 1.5488 million earners in the next household

income range are assumed to earn Rs 880 each. (See rows

1 and 2 of Table A.I.17.) Therefore, according to our assum

ption, these two rows can be merged together. That is,

incomes from the corresponding source components in these

two rows are added up and placed against the (earners) income

range Rs 0-1200, which is further added to the respective

source components of income of 'one-earner' households (first

row of Table A. 1.16). Thus, on the basis of the data in columns

(12) and (13) of Table A.1.17, we can now obtain distributions

of gross income, disaggregated at a component level by income

ranges for earners. By addition with the corresponding rows

of Table A.1.16, we obtain, in Table A.1.18, the derived

income distributions at a component level for 'one-earner'

and 'two-earner' urban households, arranged according to

income ranges for earners. The same procedure is repeated

for all other multi-earner households to yield equivalent

income distributions at a component level for all urban

earners. A similar procedure is used to generate component

level income distributions for rural earners by income ranges

for earners. The final results are shown in text Tables 5.5.2

and 5.5.3 for urban India and rural India, respectively.



SECTION 7

Estimation of Scaled-up Component Level Income

Distribution

We note that there exists a need for estimating the income

distributions at a component level such that they will be con

sistent with our scaled-up gross income distributions. These

constitute basic building blocks for the estimation of tax exclu

sion, exemptions and deductions. In the previous section, we

classified the component level income distributions according

to the income ranges for earners using the NCAER survey

information. In this section, we describe the procedure to

make them consistent with our scaled-up gross income distri

bution.

For our convenience, we reduced the nine survey com

ponents of income into four selected components, namely,

'Agricultural income', 'Business income', 'Salary income' and

the 'Other income'. The correspondence between our com

ponents and the survey components is as follows:

SI. Our components Survey components

No.

1. Agricultural income a) Agricultural income

b) Agricultural wages

c) Livestock income

2. Business income a) business income

3. Salary income a) Salary income

b) Non-agricultural wages
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4. Other income a) Transfer income

b) Housing income

c) Dividends, interest, etc.

The same classification (as above) is applied to urban

India and rural India except for the rural'non-agricultural

wage' component which is included in 'Other income'.

Accordingly, the data set given in Tables .\5.2 and 5.5.3 is

regrouped and presented in Tables A.1.19 and A.1.20. We

now attempt to estimate the urban and rural distributions of

the first three components of income explicitly.1

Before deriving the component level distributions, it is

pertinent to note that the total amount of component income

(not the distribution) can be derived directly from the scaled-

up gross personal income (NAS total) for urban and rural

cases, separately, under our three scenarios. To do this, we

assume that the scaling up of gross personal income (from the

NCAER base to the NAS) is neutral with regard to different

source components. Under this assumption, we first derive

the component's total share in the unsealed (NCAER) gross

personal income using the information given in Tables A. 1.19

and A. 1.20 and apply the same share to the scaled-up (NAS)

gross personal income. The resulting amount is referred to

as the scaled-up total component income. Since we have

three scenarios of scaled-up gross income for both urban and

rural cases, we obtain correspondingly, scaled-up urban and

rural component incomes under three scenarios. Table A.1.21

presents the details of these calculations for 1975-76 and

1980-81.

We note that the neutrality assumption, used above at a

component level, can also be applied for different income

ranges within each component income. We computed the

component shares in gross income (row total in Table A. 1.19

or A. 1.20) for different income ranges of each of the three

selected components for urban and rural cases, separately.

The shares thus computed for the 11 broad income ranges

form a weighting scheme in each case. These are recorded
in Table A. 1.22.

By applying the relevant weighting scheme to the scaled-up
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gross income distribution, we may derive the corresponding

scaled-up component distribution by the same 14 broad

income ranges. But, we adopted this procedure only for

'Agricultural Income' and 'Business Income' components.2

Scaled-up Distributions for 'Agricultural Income' and 'Business

Income1

For the 'Agricultural Income' and 'Business Income'

components, we applied the relevant weighting schemes to

the scaled-up gross income distribution by the 14 broad

income ranges and derived the corresponding scaled-up com

ponent level income distributions. It should be mentioned

that for a given component, the weighting schemes are differ

ent for urban and rural India, but, the weighting scheme is

the same for all three scenarios of urban (or rural) India.

Thus, for instance, for 'Agricultural Income', the weighting

scheme relevant for rural India, as shown in column (2) of

Table A. 1.22, has been applied to the scaled-up gross rural

income distribution under our three scenarios for 1975-76.

Likewise, for the urban cases, the weighting scheme given in

column (5) has been used to multiply the gross urban income

distribution for 1975-76 under our three scenarios and the

corresponding scaled-up urban 'Agricultural Income' distri

butions for 1975-76 have been derived. A similar procedure

has been adopted for 'Business Income' distributions for

1975-76.

Along the same lines, we derived the corresponding

! 980-81 distributions, by assuming that the shares of different

components of income in total gross income (for different

income ranges) are the same for 1980-81 as they were in

1975-76.

We note that the weighted component incomes thus

obtained for 'Agricultural' or 'Business' components for

1975-76 and 1980 81 (by the 14 broad income ranges), need not

sum up to the corresponding total component income that

was derived earlier from the scaled-up gross income. We

regard the latter totals as the controlling figures, since they

are consistent with the NAS totals. Thus, the difference bet-
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ween the weighted sum and the component total (as given in

Table A. 1.21) is adjusted among the 14 broad income ranges

on a pro-rata basis. We did this adjustment in all the above

cases of component level income distribution. The results

obtained after the adjustment are presented in Tables A. 1.23

A.I.24.

'Salary Income* Distribution

As noted earlier, the total amount of 'Salary Income' can

be derived directly from the scaled-up gross personal income

and the total share of salary component in gross income (un

sealed) for the urban and rural sectors, separately. However,

there exists a need for estimating this distribution by a diffe

rent and desired set of income ranges (for earners) due to the

following reasons:

(a) The underlying formula of standard deductions appli

cable for salary earners involves the use of narrow

ranges of salary income, if not the actual salary income

of each earner.

(b) The estimation of related tax exclusions, namely, the

house rent allowances, also require the salary income

ranges to be suitably arranged. These income ranges

do not coincide with the earlier 14 broad ranges. We

will discuss these pertinent problems in more detail in

the next section. But now, having recognised the pro

blem, we will estimate the salary income distribution

in such a manner that it may become useful for deri

ving the tax deductions allowed for salary earners.

We adopted two different methods of estimation, one for

the urban salary distribution and the other for the rural salary

distribution. These methods have been found to be appro

priate to deal with the nature of the problem faced in these

two cases. We present below these two methods.

Salary Income Distribution for Urban India

This method involves mainly three steps:
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(a) First, a weighted frequency distribution of salary

earners is obtained by the 14 broad income ranges by

applying the salary weights, derived earlier., to the

estimated frequencies of earners relating to the scaled-

up gross income.3 The results of this step are shown

in Table A. 1.25. These weighted frequencies are

referred to as salary earners. In doing so, it is impli

citly assumed that salary earners and non-salary ear

ners are mutually exclusive (the total of salary and

non-salary earners equals the gross income earners). It

is tantamount to saying that salary earners have no

other source of income which is probably not true.

However, this approximation is necessary for our pur

pose. The sum of weighted frequencies of salary ear

ners over the 14 broad income ranges yields an esti

mate of total number of salary earners in urban India.

See Table A. 1.25 for results.

(b) In the second step, the lognormal function is fitted to

the weighted frequency distribution of salary earners

and the 'goodness of fit' is examined. We did this and

the fit was found to be statistically significant. The

estimated lognormal values of p and <* for the urban

salary earner distibution are shown in Table A. 1.26.

(c) In the third step, the value of /x is modified in the

same manner as adopted for scaled-up gross income

distributions, (see Section 5 of this Appendix.) For

this purpose, we have made use of the estimated value

of a and the known value of (lognormal) mean salary

income (a). We note that the value of a can be derived

from the total number of salary earners (N) and the

total amout of 'Salary Income' (shown in Table A. 1.21)

that is consistent with our scaled-up gross personal

income. Since we have three scenarios of gross income,

we also have three scenarios for the total 'Salary

Income', which implies three alternative values for a .

For each value of a and the estimated value of <r, we

obtain a new value for /*■ under each scenario from the

following lognormal relationship.
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H = In a - | o!

For every scenario, the a value is assumed to be constant,

which implies that the concentration of'Salary Income're

mains the same across the three scenarios. Table A. 1.27 pre

sents the modified parametric values for each scenario. Using

them we have determined the corresponding distributions of

'Salary Income' arranged according to the desired set of

income ranges.4 Table A. 1.28 shows the results of estimated

urban salary distributions under different scenarios for 1975-76

and 1980-81.

Salary Income Distribution for Rural India

The aforementioned method (used for urban India) could,

in principle, also be employed for rural India. In fact, we

tried to do so. We attempted to fit a lognormal function to

the (weighted) rural frequency distribution of 'Salary Income'

along the same lines as for urban India, but found the under

lying lognormal fits to be statistically insignificant. Thus, the

problem of estimating a distribution for rural 'Salary Income'

still remains unsolved. Briefly, the problem is as follows.

On the one hand, we have rural salary weights, computed

as in the case of urban India. These are available according to

a set of 14 broad income ranges (as shown in Table A. 1.22).

On the other hand, for our purposes, we are required to

generate a rural 'Salary Income' distribution, using these

weights, but arranged according to a different set of income

ranges which are shown in column (1) of Table A. 1.26. On a

close comparison of these two sets of income ranges, we find

that while a rural salary weight is available for the income

range Rs 4801-6000, we would need salary weights for a

couple of subdivided income ranges, viz Rs 4801-5000 and

Rs 5001-6000, which fortunately, do not overlap.5 However,

we do not have any survey information on the salary incomes

for these two subdivided income ranges- The problem, thus,

calls for an ad hoc solution.

Notwithstanding its limitations, we assumed that the rural

salary weight available for the broader income range (Rs

4801-6000) is also the actual weight common for the subdi-
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vided (non-overlapping) income ranges. We recognise that

such an assuption may not be consistent with the true distri

bution of the rural 'Salary Income' for those subdivided

income ranges. But we are obliged to make the assumption to

circumvent the problem of mismatching income ranges.

For estimating the rural 'Salary Income' distributions, we

proceeded as follows. First, we tabulated the rural salary

weights, under the above assumption, according to the desired

set of income ranges. Then, we obtained the scaled-up rural

gross income distributed according to the same income ranges

under our three scenarios by employing the related lognormal

parametric values of ju and o that were already determined in

Section 5 (as shown in Table A. 1.13). Finally, multiplying the

rural salary weights with the scaled-up gross income, we

generated the scaled-up 'Salary Income' for each desired

income range of the distribution under different scenarios.

The results are recorded in Table A. 1.26, along with similar

results for urban India for the years 1975-76 and 1980-81.

Notes

1. However, the last component is not estimated here separately. It

will be considered implicitly when we quantify the significance

of Chapter VI A deductions in the next section.

2. In the case of 'Sslary-Income,' however, the scaled-up income

distributions are required by a different set of income ranges. The

method of estimation will, therefore, differ from what is being fol

lowed for the other two selected components.

3. Section 5 of this Appendix and Table A. 1.13 provide information

on the lognormal parametric values ([* = 1.540 and a = 0.859) rela

ting to the scaled-up urban gross income under the first scenario

(L:R = 1:2). Using these values, we have derived the earner-wise

frequency distribution of gross income by the same 14 broad

income ranges.

4. Given the parametric values of [z and a, the procedure to estimate

the underlying distribution of income is given in detail, in Section

5 of this Appendix.

5. The mismatch problem of income ranges would have been severe,

if it involved (i) an overlapping of the income ranges and (ii) a

greater number of subdivided income ranges.



SECTION 8

Estimation of Tax Deductions

In this section we present the details of procedures adopted

for estimating the major tax exclusions, deductions and exem

ptions that are considered in our study. The following is the

list of tax exclusions, deductions and exemptions that are

explicitly considered for our purpose:

(a) 'Agricultural Income' (including all income from agri

culture, livestock and agricultural wages). Its estima

tion has already been explained in the previous section.

(b) Tax deductions for depreciation from business income.

(c) Tax deductions pertaining to 'Salary Income' (inclu

ding non-agricultural wages). These are:

(i) standard deduction,

(ii) deductions by way of house rent allowance

(HRA), and

(iii) exclusion of employers' contributions to provi

dent fund.

(d) Chapter VIA deductions that relate to all income,

irrespective of source.

The estimation procedures used for the abovemcntioned

categories are as follows.

Agricultural Income

All income from agriculture and allied activities is treated

as exempt from tax and is therefore deductible from gross
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income. In the previous section, we gave the details of esti

mated 'Agricultural Income' distributions under three scena

rios, separately for urban and rural cases (see Table A. 1.23).

For further use, the results are reproduced in column (3) of

text Tables 5.5.4 through 5.5.9 for 1975-76 and Appendix

Tables A. 1.36 through A. 1.41 for 1980-81.

Depreciation

It is assumed that 10 per cent of business income is accoun

ted towards depreciation. We applied the same rate across-

the-board for different income ranges of business income

distribution under our three scenarios (see Table A. 1.24) and

derived the corresponding quanta of deductions towards

depreciation, classified by the same income ranges. The results

are recorded in column (4) of Tables 5.5.4 through 5.5.9 for

1975-76 and A. 1.36 through A. 1.41 for 1980-81.

Standard Deductions

The Finance Act of 1974, Government of India, provides

us the formula for computing standard deductions. The for

mula remained the same for the assessment years 1976-77

and 1981-82 (which correspond, respectively, to the financial

years 1975-76 and 1980-81, the income earned during which

years is under our consideration). According to the formula,

the rate of deduction was 20 per cent of salary income upto

Rs 10,000 per annum plus 10 per cent of excess over Rs 10,000

subject to a maximum limit of Rs 3500. Obviously, to apply

this formula we need the frequency distribution of 'Salary

Income' by income ranges for salary earners. Moreover, we

need such a distribution by narrow income ranges, as other

wise, the quantification of standard deductions for broad

income ranges might entail large errors. For a narrow income

range, however, the mid-point can be designated as the

'representative salary income' of all those earners who belong

to that particular income range; the ranges being small, the

mid point approximation would be close to the actual 'Salary

Income' per earner. Thus, our objective is to derive the fre-



408 ASPECTS OF THE BLACK ECONOMY IN INDIA

quency distribution of salary earners by narrow income

ranges and then apply the standard deduction formula for

different small income ranges. This can be accomplished by

the use of lognormal parametric values (/* and a) pertaining

to the 'Salary Income' distribution.

It may be recalled that in the previous section, we esti

mated these (fj* and a) values for urban India, under our three

scenarios for the two years 1975-76 and 1980-81 (as shown in

Table A. 1.27). Using these values, we derived the correspon

ding frequency distributions of salary earners by narrow

income ranges. Applying the standard deduction formula to

the midpoints of different narrow income ranges, we have

computed the quantum of standard deduction per earner for

these income ranges In the next step, we multiply the pcr-

earner amount of standard deduction with the estimated

number of salary earners for the corresponding narrow

income ranges and arrive at the corresponding total amount

of standard deduction. The resulting amounts are then aggre

gated over the narrow income ranges to yield a distribution

of standard deduction by our 14 broad income ranges. The

final results (for urban India) are shown in column (5) of

Table 5.5.6 for 1975-76 and A. 1.36 through A. 1.38 for 1980-81.

Standard Deductions for Rural India

As noted earlier, the application of the standard deduction

formula requires the salary earners' frequency distribution to

be arranged, preferably, by narrow income ranees. In the

case of rural India, it was found that such a distribution

cannot be derived directly since the lognormal function could

not be fitted to the underlying rural (weighted) frequency

distributions. Therefore, we adopted an ad hoc method as

follows.

In the first step, a frequency distribution of earners is

obtained corresponding to rural gross income ranges, that is,

Rs 1-100, Rs 101-200, and so on.1 Care is taken so that these

rangci do not overlap with our 14 broad income ranges for

which the rural salary weights are available.

In the second step, we assume tnat the rural salary weight
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available for a broad income range is also the actual weight

common for all its subdivided (non-overlapping) income

ranges. For example, from Table A.! .22, we have a rural

salary of 1.13 per cent for the income range Rs 1-1200. Under

our assumtion, the same weight is applied for all its consti

tuent sets of nairow ranges, like Rs 1-100, Rs 101-200,

Rs 1100-1200. Similarly, the salary weight (5.70 per cent)

available for the next (broad) income range Rs 1201-2400,

is used for all its subdivided narrow ranges, i.e., Rs

1201-1300, Rs 1301-1400, Rs 2301-2400. Likewise, the

salary weights available for the rest of the 14 broad income

ranges are applied to their respective sets of subdivided (small)

ranges.2 Thus, for each narrow income range, the frequency

of salary earners was obtained by applying the corresponding

rural salary weight to the frequency of gross income earners

under our three scenarios for 1975-76 and 1980-81.

In the third step, the formula for standard deduction is

applied to the midpoint of each narrow income range and

the amount of standard deductions per earner is obtained.

For this purpose, we designated the midpoint of each

(narrow) income range as the 'Salary Income' of a representa

tive earner for that income range.

In the final step, the total amount of standard deductions

is derived from multiplying the frequency of salary earners

(obtained in the second step) by the amount of per-earner

standard deduction for different narrow income ranges.

These are then aggregated to generate a rural distribution of

standard deduction by our 14 broad income ranges for rural

India. This is done for our three scenarios for each of the

years, 1975-76 and 1980-81. The results are shown in column

(5) of Tables (relating to rural In/tta) 5.5.7 through 5.5.9 for

1975-76 and A.I.39 through A.I.41 for 1980-81.

As an alternative to the above method, we could also esti

mate the quanta of standard duduction for the 14 broad

income ranges without subdividing them into narrow ranges.

In this case, however, a larger error would be involved wh< n

we apply the formula of standard deductions to the midpoint

of a broad income range. For purposes of comparison, we

did, in fact, derive the results following this alternative method
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for the first scenario (U : R = 1 : 2) for rural India for 1975-

76. The results are shown in Table A. 1.29. We observe

that this latter method gives a marginally higher estimate of

standard deductions (Rs 1000.33 crore) as compared to the

first approach (about Rs 976.58 crore) where narrow income
ranges were used. The difference is relatively small, Rs 23.75

crore, or about 2 per cent of the total estimated standard

deduction for rural India. Note that much of this difference

occurs only in the initial income ranges upto Rs 10,000, which

are not likely to fall in the tax net. We have chosen the

estimates obtained from the first approach for all our three

scenarios of rural India for 1975-76 and 1980-81.

Tax Deductions Towards House Rent Allowance (HRA)

For estimating the HRA deductions, the procedure is

straightforward. For this purpose, we make use of Bagchi's

estimated rates (Bagchi, 1975, p. 293) of HRA deductions (as

a percentage of 'Salary Income') and the 'Salary Income'

distribution estimated in the previous section. Note that the

'Sajary Incomes' for urban and rural India are already arrang

ed according to a set of income ranges, for which the infor

mation on HRA rates is available from Bagchi's study.

Bagchi's rates are shown in column (2) of Table A.1.30. These

relate to house rent plus conveyance allowances. He computed

the average rates as a percentage of gross income (assumed to

be total salary income). Since 1975, the tax deductions

towards conveyance allowances have, however, been included

in the standard deductions. Thus, to exclude their effect

(which is partially reflected in Bagchi's rates) we have con

sidered 'two-thirds' of Bagchi's rates as HRA rates of deduc

tions. These are applied to 'Salary Incomes' (both for urban

and rural cases) under our three scenarios given in Table

A. 1.28. The results of this exercise are presented in Table

A. 1.31 for the years 1975-76 and 1980-81. We should mention

that the same HRA rate structure is used for deriving the

estimates for both the years.

Tax Exclusion of Employers' Contribution to Provident Fund

(PF)
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The information regarding the total contribution (employee

and employer) to Provident Fund is available from the Central

Provident Fund Commissioner, New Delhi (for non-govern

ment servants) and the Union Budget of the Government of

India (for government servants). The total (Urban plus Rural)

Provident Fund contributions were Rs 964.22 crore for the

financial year 1975-76 (Rs 225.66 crore for non-government

servants and Rs Rs 735.56 crore for government servants).

For the financial year, 1980-81, the total P.F. figure was Rs

1076.79 crore (Rs 300 crore for non-goverment servants and

RS 776.79 crore for government servants'). Assuming that all

employees and employers contribute equally to the Fund, the

latter's share worked out to be Rs 482.11 crore for 1975-76

and Rs 538.39 crore for 1980-81.

These are further divided between urban and rural sectors

in the same ratio as the split of 'Salary Income' between urban

and rural India under our three scenarios for the two years.

The details are shown in Table A. 1.32.

In order to derive the corresponding distributions by

income ranges, we applied the same average rates of employ

ers' P.F. contribution (as shown in Table A. 1.32) to the

'Salary Incomes' for different income ranges across-the board

for a given scenario and year. The results are shown in Table

A. 1.33 for all three scenarios of urban and rural India,

separately, for 1975-76 and 1980-81.

Estimation of Chapter VIA Deductions

Chapter VIA deductions include those relating to

employees' contribution to P.F., life insurance premia paid,

savings in other specified forms that come under Section 80C,

and those such as interest on bank deposits and certain speci

fied securities that come under Section 80L of the Income Tax

Act. According to the tax norms, these deductions are appli

cable to all incomes, irrespective of sources, but 'net' of all

other tax exclusions and deductions thus far estimated (that is,

after subtracting from gross income, the five types of tax ex

clusions and deductions mentioned earlier). The first step

in estimating the quantitative significance of these deductions
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is to derive an average rate structure of Chapter VIA deduc

tions as a percentage of 'net income' by different income

ranges. This is done as follows.

The annual AIITS publications provide data on Chapter

VIA deductions (plus 'losses set off') by status of assessees

and also by income ranges. These published data pertain to

the assessments completed during a financial year, not to

assessments of incomes earned during a particular year, which

is what we really need for our purpose. In other words, the

assessments of incomes earned during 1975-/6 get reflected in

the AIITS data relating to the financial year 1976-77 and

beyond. It is known that a majority 'perhaps 70-80 per cent)

of them are covered in the first two years, that is, 1976-77 and

1977-78 (see NIPFP, 1983a). Therefore, we averaged the data

for these two years for our purpose. However, for the assess

ments of incomes earned during 1980-81, we were confined to

the AIITS data pertaining to their financial year 1981-82, the

latest year for which data are available.

For computing the average rates of Chapter VIA deduc

tions for 1975-76, first, we summed up the amounts ofChapter

VIA deductions for all the non-corporate assessees comprising

(i) individuals, tfO Hindu Undivided Families (HUFs), (iii)

association of persons and (iv) unregistered firms, from the

AIITS publications for the two financial years, 1976-77 and

1977-78. These are arranged according to different income

ranges and are recorded in Table A. 1.34. The same table also

reports the corresponding figures of gross income (AIITS) by

the same income ranges. Using this information we computed

the rates of Chapter VIA deductions as a percentage of gross

income (our 'net income'). These are presented in column

(12) of Table A. 1.34 and applied to our 'net income'. The

same average rates are used for both urban and rural cases

under our three scenarios to obtain the quantum of Chapter

VIA deductions in each case, [see columns (7), (10) and (11)

of text Tables 5.5.4 through 5.5.9 for the results relating to

1975-76].

Using the AIITS data for the financial year 1981-82, we

did a similar exercise for obtaining the total amount of

Chapter VIA deductions under different scenarios for urban
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and rural India for the year 1980-81. The computed rates are

presented in Table A. 1.35 while the results of quantum of

Chapter VIA deductions are shown in columns (7), (10) and

(11) of Tables A. 1.36 through A. 1.41.

Notes

1. It is possible to derive such frequency distributions by a set of pre

defined income ranges, using the pair of lognormal parameters.

These were estimated for rural gross income under our three scena

rios for 1975-76 and J980-81. (see Section 5 and Tables A.1.13

and A.1.14 for parametric estimates).

2. We note that this assumption is restrictive in the sense that the

implied distribution within the subdivided income ranges may

differ from the true distribution of rural 'Salary Income'. How

ever, as income ranges are narrow, their midpoints could be good

approximations to the uuderlying 'Salary Income' per earner.



SECTION 9

Estimation of Income below Exemption Limit

The exemption limit is typically applicable to per-earner

gross income minus the amount of all tax exclusions, exemp

tions and deductions. Thus, notionally, it closely coincides

with our 'net income'. Consider, for example, the first

scenario for urban India in 1975-76. The text Table 5.5.4

shows the derivation of the quanta of 'net income' from gross

income for different income ranges. But this information

cannot directly give us the total amount of income below ex

emption limit, as the income ranges relate to gross personal

income. Thus, the crux of the problem lies in determining an

appropriate 'cut-off point' in terms of gross income per earner

that corresponds to the exemption limit specified with respect

to 'net income' per earner. Given a cut-off point, we can

easily obtain the income below exemption limit by cumulating

the 'net income' upto the cut-off point from columns (12) and

(13) of Table 5.5.4.

The principal steps in determining an appropriate cut-off

point are as follows:

a. We choose a priori two (or three) adjacent income

ranges (among the 14 broad income ranges shown in Table

5.5.4) that are above the exemption limit (Rs 8000 for financial

year 1975-76 and Rs 12000 for financial year 1980-81). For

example, in the case of urban India, for 1975 76, the income

ranges initially selected were Rs 7501-10.000 and Rs 10,001-

15,000. Then we merge together these two ranges, and
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compute the ratio of 'gross income' to 'net income' for the

combined income range (i.e., Rs 7501-15000).

b. We multiply this ratio by the given exemption limit

and the product is referred to as the 'preliminary cut-off

point'.

c. We check whether the 'preliminary cut-off point' falls

in the span of the (selected) combined income range. If so,

we accept this as the final cut-off point. If it falls outside

the combined income range thus far selected, we extend our

combined income range upto that particular income class

(inclusive) to which the 'preliminary cut-off point' belongs.

Then, we recompute the ratio for the revised (broader) com

bined income range, multiply the ratio by our exemption

limit, and check again if the product falls in the revised com

bined income range. If not, the iterative procedure is repea

ted until this occurs.

d. Given a final 'cut-off point", we have the information

about the exemption limit in terms of gross income per

earner. If the'cut-off point' happens to coincide with the

upper (or lower) limit of any of the selected income ranges,

the income below exemption limit is nothing but the cumula

ted net income, in column (13) upto the coinciding income

range. But if it doesn't coincide, but falls within an income

range (say, the 'cut-off income range'), we have to compute

the net income cumulated up to the 'cut-off point'. For doing

this, we compare the upper limit of the 'cut-off income range'

with our 'cut-off point' and adjust the corresponding 'net

income', in column (12) proportionately.1

The adjusted 'net income' is now added to the total net

income, in column (13), which is cumulated upto the im

mediately preceding income range. The result of this labour

gives us the amount of income below the exemption limit.

We conducted this exercise and computed the total amo

unt of income below the exemption limit for our three scenar

ios of urban and rural India, separately for the two years

1975-76 and 1980-81. The results of the selected income,

ranges,the ratio of gross income to net income, the 'preli

minary' and 'final cut-off points', and the income below the
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exemption limit are shown in Tables A. 1.42 and A. 1.43

respectively for 1975-76 and 1980-8 i.

Notes

The adjustment is done as follows:

Net income Value of the'cut—off point' Net income with

(adjusted) = X respect to the 'cut-

Upper limit of the 'cut-off off income range'

income range'



SECTION 10

Computation of Blow-up Factors

We now develop an appropriate indicator to adjust for

the undercoverage inherent in the AHTS published data on

"assessed income". The indicator is given by the ratio of the

number of assessees that existed on the rolls of the

Income-tax department at the end of a given assessment

year as mentioned in the annual reports of the Comptroller

and Auditor General (C&A.G) to the total number of assess

ments as reported in the AHTS publication on an assess

ment year basis. This ratio is computed separately for differ

ent statuses of non-corporate assessees (such as individuals,

HUF, association of persons and unregistered firms) and is

used to blow up the corresponding AHTS published infor

mation on assessed income'.

For the two types, viz., individuals and unregistered

firms, however, the numerator of this ratio needs to be adju

sted before it is used for blowing-up purposes. This need

arises due to the fact that assessment (AHTS) in respect

of these two types exclude those that did not result in either

(tax) demand or refund. Such assessments are typically refer

red to as 'N.A. and filed' cases. It has been found that they

were running at about 10 per cent of all assessments in the

late 70s. In other words, the C&AG number of assessees

includes N.A. & filed cases, while the AHTS number of

assessments excludes such cases. To make them (the numer

ator and denominator of our ratio) comparable, we have

adjusted the C&AG number of assessees downwards by
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reducing the same by 12 per cent in respect of individuals

and unregistered firms.

Table A.1.44 puts together the data on the number of

assessees taken from cC&AG's annual reports, the number

of assessments from AIITS publication, by status of assessees.

Unfortunately no data are available separately for unreg

istered firms from the C&AG reports. Thus, we considered

data on all firms (registered plus unregistered) and used these

to compute the blow-up factor for unregistered firms. This

table provides the calculations involved in computing

blow-up factors for the assessment year 1976-77.

For the incomes earned during 1980-81 (or assessed dur

ing 1981-82), the AIITS data on the number of assessments

are available only on a financial-year basis. These are used

together with the C&AG number of assessees on record at

the end of the financial year 1981-82 to compute the blow-up

factors. In respect of individuals and firms, the C&AG

number of assessees has been adjusted downwards by 10 per

cent to account for the 'N.A. and filed' cases. The results

of the computed blow-up factors are recorded in Table

A.1.45.
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TABLE A.1.13

Results of Modified Parametric Values for Scaled-Up Gross Personal

Income Distributions: Urban and Rural India—1975-76

SI.

No. Item

Urban

India

Rural

India

1. Gross personal income

(Unsealed, population-

adjusted NCAER estimates)

Rs crore

2. Missing income1 in Rs crore

a. U:R =1:2

b. U:R =1:1.5

c. U:R =1:1

3. Scaled-up gross personal income

in Rs crore (Y)

a. U:R =1:2

b. U:R =1:1.5

c. U:R -1:1

4. Total number of earners (N)

in million

(Adjusted for population changes)

5. Mean income (a

(in Rs thousand)

Y

a. U:R =1

b. U:R =1

c. U:R =1

1.5

1

6. Estimated a value (Assumed to

be constant for all scenarios)

7. Modified |z value2

a. U:R =1:2

b. U:R -1:1.5

c. U:R =1:1

15691.0

5740.3

6888.4

8610.5

31.785

0.859

31590.0

11480.7

10332.6

8610.5

21431.3

22579.4

24301.5

43070.7

41922.6

40200.5

153.840

6.743

7.104

7.646

2.800

2.725

2.613

0.768

1.540

1.592

1.665

0.735

0.709

0.665

Notes: 1. Missing income for all-India was Rs 17221 crore in 1975-76.

For the first scenario (U:R =1:2) the scaled-up urban total

has been derived by adding one-third of 17221 to the unsealed

urban (NCAER) estimate. A similar procedure was followed

for the other two scenarios.



APPENDIX I 455

Table A.1.13 (Contd.)

* For example yi value for urban India is obtained as shown below:

When U:R =1:2, a = 6.743

and a = 0.859, then

as n —lna— 4 a2

• = In 6.743— i (0.859)2 = 1.540.

Similarly, modified value of n is derived for the other two scenar
ios.

Source: As explained in Appendix 1.
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TABLE A.1.14

Results of Derived Parametric Values for Gross Personal Income

Distribution for 1980-81

SI.

No. Item

Urban

India

Rural

India

1. Gross personal income (Y)

under different scenarios1

(Rs crore)

a. U:R =1;2

b. U:R =1:1.5

c. U.R =1:1

2. Total number of earnsrs (N) (million)

3. Mean income (a = Y/N)

under different scenarios

(Rs thousand)

a. U:R =1:2

b. U:R =1:1.5

c. U:R=1:1

4. a value

5. y. value under different

scenarios2

a. U:R =1:2

b. U:R =1:1.5

c. U:R =1:1

40668

42648

45837

70861

6S881

65692

39.449

10.309

10.811

11.619

0.859

165,655

4.278

4.158

3.966

0.768

1.964

2.012

2.084

1

1

1

.158

.130

.083

Notes: 1. For the first scenario (U:R =1:2), the urban income (UY)

and the rural income (RY) are derived from the following

two equations:

UY+RY = 111529 (1)

UY/UN

RY/RN
= 2.41 (2)

Given UN = 39.449 and RN = 165.655 Equation (2) after adjust

ment becomes UY/RY—57391.62 = 0 (3)

Solving equations (1) and (3), we get UY = 40668 and RY = 70861

Similarly, the values of UY and RY are derived for the other two

scenarios.
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Table A.1.14 (Contd.)

2. For the first scenario (U.R = 1:2) of urban India, the [i - value is

derived by using the corresponding value of a (=10.309) and of

a ( =0.859) in the following relationship

(i, = In a —£ a2

= In 10.309 — H0.859)2 = 1.964

Similarly, [z —values for the other two scenarios are derived

Source: As explained in Appendix 1.
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460 ASPECTS OF THE BLACK ECONOMY IN ISDfA

TABLE A.1.16

Income Distribution (NCAER) of 'One-Earner' Urban Households

by Source Components of Income for 1975-76

Income ranges Agricul- Livestock Business Salary Agricult-

for earners tural income income income ural wage

(Rs) income income

(1) (2) (3) (4) (5) (6)

0-1200

1201-2400

2401-3600

3601-4800

4801-6000

6001 -7500

7501-10000

10001-15000

15001-20000

20001—25000

25001—30000

30001 -40000

40001- 60000

Above 60000

All income ranges

24.40

55.96

316.50

212.04

587.62

363.71

486.26

313.04

334.82

128.56

79.44

187.32

34.83

66.71

3191.22

nil

9.09

220.13

7.28

114.75

263.94

191.41

43.38

78.71

12.69

-1.29

57.79

-0.68

6.35

1003.57

44.17

313.10

1938.93

1499.39

2749.25

1643.33

2776.24

3660.66

2860.93

1032.70

840.50

582.57

364.42

412.48

20718.67

42.45

253.20

2297.53

5433.56

7379.81

6887.50

8755.55

5864.61

4669.16

2444.10

1742.29

1441.49

330.51

251.20

47792.94

25.70

110.52

88.15

48.00

nil

nil

nil

nil

nil

ni!

nil

nil

nil

nil

272.3o

Source: As explained in Appendix 1. Columns 1 toll are based on

Table A 1.1 and Column 12 is based on Table A.1.2.
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Table A.1.16 (Contd.)

(Rs million)

Non-Agric- Housing

ultural income

wage income

(7)

41.12

2121.23

3284.60

1405.86

641.39

228.00

nil

13.15

nil

nil

nil

1.26

nil

nil

7736.60

(8)

17.87

96.01

340.04

591.99

375.56

326.72

422.42

1264.03

461.03

216.02

194.18

207.27

47.55

41.00

4602.50

Dividend

and

interest

income

(9)

nil

nil

3.44

2.04

36.83

29.42

29.60

63.23

86.69

35.03

9.63

7.49

5.87

1.67

310.94

Transfer

income

(10)

16.02

13.81

516.03

154.21

623.32

732.60

603.19

223.13

466.12

63.99

71.82

nil

nil

nil

3484.24

Gross

income

(11)

211.72

2973.82

9005.36

9354.37

12508.52

10475.22

13264.67

11445.22

8957.47

3933.10

2936.57

2485.20

782.49

779.41

89113.14

Number of

earners

(million)

(12)

0.2436

1.5524

3.0207

2.2715

2.3349

1.5597

1.5751

0.9483

0.5236

0.1764

0.1080

0.0720

0.C162

0.0090

14.4114



462 ASPECTS OF THE BLACK ECONOMY IN INDIA

TABLE A.1.17

Income Distribution (NCAER) of'Two-Earner' Urban Households by

Source Components of Income for 1975-76

Household

income

ranges

Agricul- Livestock Business Salary Agricul-

tural income income income tural

income wage

income

(1) (2) (4) (5) (6)

0 -1200

1201—2400

2401—3600

3601-4800

4801-6000

6001-7500

7501- 10000

10001—15000

15001—20000

20001-25000

25001—30000

30001 40000

40001—60000

Above 60000

All income ranges

2.00

24.95

32.75

228.83

nil

45.68

89.86

360.09

26.19

212.53

19.08

15.42

71.36

13.61

1142.35

nil

—8.00

—0.74

93.76

61.40

41.48

98.80

30.16

18.51

—2.88

8.64

6.37

2.59

-3.22

346.91

nil

109.14

374.40

1025.80

543.98

1021.16

1648.55

1516.67

664.53

633.44

714.38

453.47

595.92

834.94

10136.39

nil

nil

8.05

859.26

762.20

743.92

2405.95

5177.96

3099.35

2599.12

819.66

1717.82

509.31

193-12

18895.78

nil

222.92

nil

8.00

nil

nil

nil

nil

nil

nil

nil

nil

nil

nil

230.92

Source: Columns 1 to 11 are based on Table A.1.1 and Column 12 is

based on Table 5.3.5 of the text.
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Table A.I.17 (Contd.)

(Rs million)

Non-Agri

cultural

wage

income

(7)

31.92

966.77

1382.37

2042.92

826.16

505.04

418.46

69.12

nil

nil

nil

nil

nil

nil

6242.75

Housing

income

(8)

2.28

28.96

72.31

138.88

135.74

107.05

207.46

371.02

137.23

147.87

92.75

122.61

172.69

40.44

1777.29

Dividend

and

interest

income

(9)

nil

nil

nil

0.40

8.40

2.08

7.80

30.61

18.12

8.08

28.37

36.30

34.56

0.19

174.91

Transfer

income

(10)

nil

18.00

3.20

132.00

2.70

1.80

20.16

180.63

72.00

34.51

29.76

40.62

2.16

nil

537.54

Gross Number of

income earners

Per

earner

(million) income

(Rs)

(Col.11 -r

(11)

36.20

1362.74

1872.34

4529.85

2340.58

2468.20

4897.03

7736.27

4035.94

3632.74

1712.68

2392.61

1388.59

1079.08

39484.85

(12)

0.0800

1.5488

1.3016

2.1960

0.8890

0.7372

1.1332

1.2928

0.4680

0.3194

0.1260

0.1404

0.0576

0.0234

10.3134

12)

(13)

452

880

1438

2063

2633

3348

4321

5984

8624

11374

13593

17041

24107

46114

—
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TABLE A.1.18

Income Distribution by Income Ranges for Earners Derived for
'Two-Earner' Urban Households by Source Components of

Income for 1975-76

Income ranges

for earners

(Rs)

U)

0-1200

1201—2400

2401-3600

3601—4800

4801—f 000

6001—7500

7501-10000

10(01—15000

15001-20000

20001-25000

25001-30000

30001-40000

40001- 60000

Above 60000

All income ranges

Agricul

tural

income

(2)

51.35

317.54

362.18

301.90

347.71

363.71

512.45

544.65

348.50

199.92

79.44

187.05

48.44

66.71

4333 57

Livestock

income

(3)

-8.00

102.11

323.01

106.08

144.86

263.94

209.92

49.13

84.67

15.28

— 1.29

57.71

-3.90

6.35

1350.48

Business

income

(4)

153.31

1713.30

3504.07

3147.94

4265.92

1643.33

3440.77

5008.48

3299.52

1628.60

840.50

581.73

1199.13

412.48

30855.06

Salary

income

(5)

42.45

1120-51

3803.65

7839.51

12557.77

6887-50

11854.91

9283.39

63 2.71

2953.36

1742.29

1439.40

523.63

251.20

66688.72

Agricul

tural

wage

income

(6)

48.62

118.52

88.15

48.00

nil

nil

nil

nil

nil

nil

nil

nil

nil

nil

503.28

Source: As explained in Appendix 1, derived from Tables A.1.16 and
A.1.17.
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Table A.1.18 (Contd.)

(Rs million)

Non-Agri

cultural

wage

income

(7)

1039.81

5546.52

4615.80

1824.32

710.51

228.00

nil

13.15

nil

nil

nil

1.26

nil

nil

13979.35

Housing

income

(8)

49.11

308.10

582.83

799.45

746.58

326.72

559.65

1504.65

581.24

388.71

194.18

206.97

87.99

41.00

6379.89

Dividend

and

interest

income

(9)

nil

0.40

13.92

9.84

67.44

29.42

47.72

99.68

122.54

69.59

9.63

7.48

6.06

1.67

485.85

Transfer

income

(10)

3402

149.01

520.53

174.37

803.95

732.60

675.19

287.40

504.31

66.15

71.82

nil

nil

nil

4021.78

Gross

income

(ID

1610.66

9376.01

13814.14

14251.40

20244.79

10475.22

17300.61

16790.64

11350.08

5321.69

2936.57

2485.20

1861.57

779.41

128597.99

Number of

earners

(million)

(12)

1.8720

5.0500

4.6470

3.4050

3.6280

1.5600

2.0430

1.3940

0.6640

0.2340

0.1080

0.0720

0.0400

0.0090

24 7260
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474 ASPECTS OF THB BLACK ECONOMY IW INDIA

TABLE A.1.23

Estimated Distribution of 'Agricultural Income' : Urban and

Rural India for 1975-76 and 1980-81

(Rs crorc)

Income ranges

for earners

(Rs)

(1)

1-1200

1201—2400

2401—3600

3601-4800

4801—6000

6001—7500

7501—10000

10001—15000

15001-20000

20001-25000

25001-30000

30001-40003

40001-60000

Above 60000

All income

ranges

Case 1

(2)

2353.21

6369.40

5855.52

3877.61

2785.54

2465.91

2315.32

2041.43

747.99

247.36

39.45

17.89

37.36

0.00

29163.99

Rural India

1975-76

Case 2

(3)

2375.64

6577.40

5683.54

3651.51

2730.24

2317.36

2200.50

1864.25

68643

216.36

35.63

15.07

32.72

0.00

28386.64

Case 3

(4)

2565.41

6432 24

5622.18

3603.24

2360.14

2178.27

1968.52

1665.56

573.15

183.89

29.91

12.66

25.45

0.00

27220.63

Urban India

1975-76

Case 1

(5)

28.49

82.52

87.61

56.74

96.92

114.07

128.10

140.61

122.01

56.56

40.09

97.74

17.53

56.69

1125.68

Case 2

(6)

25.53

76.71

85.11

55.73

93.94

112.21

133.41

149.94

126.45

65.72

47.66

112.16

20.55

80.88

1185.98

Note : Totals may not tally due to rounding.

Source : As explained in Appendix 1.
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(Rs crore)

Case 3

(7)

21.00

71.07

80.90

57.72

98.77

115.94

137.11

161.03

152.07

75.93

54.03

140.10

25.52

85.25

1276.42

Casel

(8)

1149.95

5561.84

6725.64

5873.81

5254.23

5621.31

6038.86

6726.23

3104.70

1236.67

238.78

119.82

330.27

0.00

47982.11

Rural India

1980-81

Case 2

(9)

1249.24

5666.27

7037.21

5907.81

5144.24

5088.48

5626.56

6225.68

2959.64

1126.33

214.62

106.43

288.88

0.00

46641.39

Case 3

(10)

1373.06

5816.59

6769.69

5711.77

4772.86

4975.50

5500.89

5611.65

2510.89

934.24

181.79

88.63

234.45

0.00

44482.02

Casel

(11)

11.93

52.28

75.37

59.27

110.63

153.72

187.93

272.55

274.68

157.59

121.74

346.58

72.22

239.42

2135.92

Urban India

1980-81

Case 2

(12)

10.78

50.38

70.78

55.81

108.22

152.19

201.61

275.98

298.62

168.91

131.60

371.17

81.98

261.89

2239.92

Case 3

(13)

8.48

42.05

65.84

51.26

106.94

148.23

188.25

289.65

299.47

184.69

147.47

435.87

95.85

343.34

2407.40
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TABLE A.1.24

Estimated Distributions of 'Business Income': Urban and

Rural India for 1975-76 and 1980-81

(Rs. crore)

Income ranges

for earners

(Rs)

(1)

1-1200

1201 --2400

2401-3500

3601—4800

4801-6000

6001—7500

7501-10000

10001-15000

15001-20000

20001—25000

25001—30000

30001-40000

40001—60000

Above 60000

All income

ranges

Case \

(2)

59.6

372.6

412.1

440.3

308.4

38.1

266.8

236.5

53.6

64.0

49.4

0.0

0.0

1016.6

3418.4

Rural India

1975-76

Case 2

(3)

68.8

442 0

459.5

476.3

347.2

149.1

291.3

248.5

56.5

64.3

51.3

0.0

0.0

672.5

3327.3

Case 3

(4)

73.9

430.0

452.2

467.6

298.6

139.4

259.2

220.3

46.9

54.4

42.8

0.0

0.0

704.7

3190.6

Urban India

1975-76

Case 1

(5)

10.3

177.9

380.3

340.9

383.1

366.7

561.5

1031.5

632.8

537.1

321.0

203.7

409.2

280.7

5636.8

Case 2 .

(6)

9.0

161.8

361.4

327.5

363.2

352.9

572.0

1076.0

641.6

610.5

373.3

228.7

469.1

391.7

5938.7

Note : Totals may not tally due to rounding.

Source : As explained in Appendix 1.
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Table A.1.24 (Contd.)

Case 3

(7)

7.3

147.2

337.3

333.1

375.0

358.1

577.2

1134.5

756.0

692.7

415.5

280.4

571.8

405.4

6391.6

Case 1

(8)

30.1

337.7

491.4

692.4

603.9

326.9

722.3

810.2

230.9

332.1

310.6

0.0

0.0

735.8

5624.2

Rural India

1980-81

Case 2

(9)

31.6

331.7

495.8

671.4

570.0

285.3

648.9

723.1

212.2

291.6

269.2

0.0

0.0

936.4

5467.0

Case 3

(10)

33.1

325.4

455.8

620.3

505.4

266.6

606.3

622.8

172.0

231.1

217.9

0.0

0.0

1157.1

5213.9

Case

(11)

3.9

100.1

290.5

316.2

388.4

439.0

731.5

1775.6

1265.2

1329.1

865.6

641.4

1496.6

1052.5

10695.6

(1Rs. crore)

Urban India

1980-81

1 Case 2

(12)

0.9

26.2

74.2

81.0

103.3

110.2

213.5

489.0

374.1

387.5

2545.1

1868.6

4621.4

313.2

11215.3

Case 3

(13)

2.7

78.8

248.4

267.6

367.4

414.3

717.2

1846.9

1350.1

1524.6

1026.3

789.6

1944.1

1477.4

12055.5
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TABLE A.I.26

Results of Lognormal Fits and Estimated Parametric Values for

Salary Income Distributions: Urban India 1975-76 and 1980-81

Income ranges

(Rs)

(1)

1—1200

1201—2400

2401-4800

4801—7500

7501—10000

10001—15000

15001—20000

20001—25000

25001-30000

30001-40000

40001—60000

60001-80000

(Truncated)

TOTAL

Salary earners

1975-76

Observed

(weighted)

frequency

(in

(2)

13.210

31.350

55.880

39.620

22.020

17.790

7.270

2.620

1.430

1.620

0.420

1.740

194.960

Value of Chi-Square : 9.723

Sample mean : 1.519

Estimates of standard

deviation : 0.914

Expected

frequency

lakh)

(3)

14.045

33.065

54.128

36.113

19.416

19.100

8.392

4.334

2.286

2.105

1.264

0.712

194.960

Salary earners

1980-81

Observed

(weighted)

frequency

(in

(4)

5 320

19.890

53.640

49.400

32.420

34540

16.430

7.360

4.400

5.770

1.720

1.830

232.720

:

Expected

frequency

i lakh)

(5)

5.036

21.251

53.782

47.215

30.089

34.060

17.231

9.070

5.131

5.152

2.119

2.584

232.720

2.287

1.910

0.856

Source: As explained in Appendix 1.
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TABLE A.1.27

Modified Parametric Values Used in Estimating Salary Income

Distribution for Urban India > 1975-76 and 1980-81

Parameters of lognormal

distribution

(1)

Number of salary earners (N)

(lakh)

a. 1975-76

b. 1980-81

Location parameter (n)

a. 1975-76

b. 1980-81

Distribution parameter (a)

a. 1975-76

b. 1980-81

Total salary income (Y) (Rs crore)

a. 1975-76

b. 1980-81

Y
Salary income per earner (a = -—

a. 1975-76

b. 1980-81

Case 1

U:R

1:2

(2)

194.960

232.720

1.466

1.981

0.914

0.856

12823.00

24332.00

)

6.577

10.455

Case 2

U:R

1:1:5

(3)

194.960

232.720

1.518

2.030

0.914

0.856

13510.00

25561.00

6.930

10.983

Case 3

U:R

1:1

(4)

194.960

232.720

1.592

2.100

0.914

0.856

14541.00

27425.00

7.458

11.784

Source : As explained in Appendix 1.
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TABLE A. 1.28

Estimated Salary Income Distributions : Urban and Rural India for

1975-76 and 1980-81

(Rs crore)

Income ranges

for earners

(Rs)

(1)

1-1200

1201 - 2400

2401—3600

3601-4800

4801—5000

5001—6000

6001—7500

7501-10000

10001-15000

15001—20000

20001 - 25000*

25001—30000

30001 -40000

40001-50000

50001-60000

Above 60000

All income

ranges

Casel

(2)

27.86

401.31

726.90

789.15

131.65

587.64

696.30

494.42

195.21

39.02

0.00

6.55

0.00

0.00

0.30

0.00

4096.00

Rural India

1975-76

Case 2

(3)

28.39

420.08

715.20

753.31

126.60

568.18

663.31

476.32

180.70

54.90

0.00

6.00

0.00

0.00

0.00

0.00

3993.00

Case 3

(4)

31.22

418.27

720.33

756.84

120.33

491.18

634.81

433.85

164.38

46.67

0.00

5.12

0.00

0.00

0.00

0.00

3823.00

Case 1

(5)

132.90

594.30

937.89

957.65

190.20

832.32

1123.88

1622.83

2193.31

1329 85

874.53

560.34

644.79

336.59

181.53

320.07

12823.00

Urban India

1975-76

Case 2

(6)

114.78

583.64

916.60

1014.84

154.37

762.43

1110.95

1703.38

2356.82

1504.37

932.70

632.91

747.71

374.08

215.51

385.02

13510.00

Case 3

(7)

102.14

536.53

842.54

968.72

154.64

859.77

1194.85

1794.90

2800.67

1682.52

1066.89

738.01

889.49

455.81

266.57

486.94

14541.00

Note: Totals may not tally due to rounding.

Source: As explained in Appendix 1.
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Table A. 1.28 (Contd.)

(Rs crorc)

Case 1

(8)

12.15

314.07

748.29

1071.39

241.27

940.92

1422.62

1155.75

576.16

219.86

0.00

35.53

0.00

0.00

0.00

0.00

6738.00

Rural India

1980-81

Case 2

(9)

13.32

322.94

790.25

1087.63

155.20

753.40

1299.76

1086.88

538.53

211.24

0.00

32.23

0.00

0.00

0.00

0.00

6551.00

Case 3

(10)

14.60

330.44

757.76

1048.15

230.84

M9.54

1266.80

1059.18

433.85

178.63

0.00

27.21

0.00

0.00

0.00

0.00

6246.00

Case 1

(11)

37.09

346.01

764.03

1015.73

208.67

1030.88

1504.93

2711.40

4368.75

3287.11

2296.22

1618.80

2083.49

1140.49

663.61

1255.79

24332.00

Urban India

1980-81

Case 2

(12)

31.66

303.49

705.03

874.72

200.64

1002.25

1611.65

2717.76

4583.20

3461.53

2456.93

1761.69

2300.78

1288.51

758.36

1500.79

25561.00

Case 3

(13)

27.16

267.16

654.91

954.56

193.51

930.66

1530.94

2673.56

4369.92

3747.89

2731.31

1989.85

2558.06

1517.95

914.30

1824.05

27425.00
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TABLE A.1.30

Bagchi's Estimated Rates and Average HRA Rates by Salary

Income Ranges

Income ranges

(Rs)

(1)

0-1200

1201—2400

2401—3600

3601—4800

4801—5000

5001—6000

6001—7500

7501—10000

10001—15000

15001—20000

20001—25000

25001-30000

30001-40000

40001—50000

50001—60000

Above 60000

Bagchi's estimated

rates o f HRA+ con

eyance allowances1

(as a percentage

of salary income)

(2)

Nil

Nil

Nil

Nil

Nil

9.01

9.01

9.01

7.52

7.61

10.01

10.46

12.39

6.46

3.63

3.63

Average HRA rates

2/3 of column (2)

(as a percentage

of salary income)

(3)

Nil

Nil

Nil

Nil

Nil

6.01

6.01

6.01

5.01

5.07

6.67

6.97

8.26

4.31

2.42

2.42

Note : 1. Rates are taken from Bagchi's
P. 293)

Source: As explained in Appendix 1.

study. (See Bagchi, 1975,
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TABLE A.1.31

Estimated Results of HRA—Deductions: Urban and Rural India

for 1975-76 and 1980-81

(Rs. crore)

Income ranges

for earners

(Rs)

(1)

1-1200

1201—2400

2401-3600

3601-4800

4801—6000

6001—7500

7501-10000

10001-15000

15001—20000

20001-25000

25001 30000

30001-40000

40001-60000

Above 60000

All income ranges

Case 1

(2)

0.00

0.00

0.00

0.00

34.12

41.85

29.71

9.78

2.99

0.00

0.46

0.00

0.00

0.00

118.91

Rural India

1975-76

Case 2

(3)

0.00

0.00

0.00

0.00

34.15

39.86

28.63

9.05

2.78

0.00

0.42

0.00

0.00

0.00

114.89

Case

(4)

0.00

0.00

0.00

0.00

29.52

38.15

26.07

8.24

2.37

0.00

0.36

0.00

0.00

0.00

104.71

Urban India

1975-76

3 Case ]

(5)

0.00

0.00

0.00

0.00

50.02

67.55

97.53

109.88

67.42

58.33

39.06

52.43

18.90

7.12

568.24

L Case 2

(6)

0.00

0.00

0.00

0.00

45.82

66.77

102.37

118.08

76.27

62.21

44.11

61.76

21.34

8.64

607.37

Note: Totals may not tally due to rounding.

Source: As explained in Appendix 1.
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Table A.1.31 (Contd.)

(Rs crore)

Case 3

(7)

0.00

0.00

0.00

0.00

51.67

71.81

107.87

125.28

85.30

71.16

51.44

73.47

26.10

11.06

675.16

Case 1

(8)

0.00

0.00

0.00

0.00

55.55

85.50

69.46

28.88

11.13

0.00

2.48

0.00

0.00

0.00

254.00

Rural India

1980-81

Case

(9)

0.00

0.00

0.00

0.00

70.21

78.12

65.32

26.98

10.71

0.00

2.25

000

0.00

0.00

253.59

2 Case 3

(10)

0.00

0.00

0.00

0.00

51.06

76.13

63.66

24.24

9.06

0.00

1.90

0.00

0.00

0.00

226.05

Case 1

(ID

0.00

0.00

0.00

0.00

61.95

90.45

152.96

218.87

166.66

153.09

112.83

172.10

65.22

29.16

1233.30

Urban India

1980-81

Case 2

(12)

0.00

0.00

0.00

0.00

60.24

96.86

163.34

229.62

175.50

163.88

122.79

190.04

73.58

34.17

13i0.02

Case 3

(13)

0.00

0.00

0.00

0.00

55.93

92.01

160.68

240.98

190.02

182.18

138.64

219.56

87.55

42.76

1410.31
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TABLE A.1.32

Estimates of Salary Income and Employers' Contribution to

Provident Fund for Urban, Rural and All-India for 1975-76>nd 1980-81

Item

(1)

All-India salary income

a. 1975-76

b. 1980-81

Urban salary income

a. 1975-76

b. 1980-81

Rural salary income

a. 1975-76

b. 1980-81

All-India Employers' P.F.

a. 1975-76

b. 1980-81

Urban Employers' P.F.1

a. 1975-76

b. 1980-81

Rural Employers* P.F1

a. 1975-76

b. 1980-81

Case 1

(2)

16919.00

31070.00

12823.00

24332.00

4096.00

6738.00

482.11

538.39

365.39

421.63

116.72

116.76

Scenarios

Case 2

(3)

17503.00

32112.00

13510.00

25561.00

3993.00

6551.00

482.11

538.39

372.12

428.56

109.99

109.83

(Rs crore)

Case 3

(4)

18364.90

33672.00

14541.00

27425.00

3823.00

6247.00

482.11

538.39

381.74

43S.51

100.37

99.88

Average rate of P.F. common for

urban and rural cases (as a per cent

of salary income)

a. 1975-76

b. 1980-81
2.85

1.73

2.75

1.68

2.62

1.60

Note: 1. All-India employers' PF amount is divided between urban and
rural sectors in the same proportion of their respective salary
incomes in All-India total.

Source: As explained in Appendix 1.
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TABLE A.1.33

Estimated Results of Employers' Contributions to Provident Fund by

Income Ranges: Urban and Rural India for 1975-76 and 1980-81

Income ranges

for earners

(Rs)

(1)

1-1200

1201-2400

2401—3600

3601—4800

4801-6000

6001—7500

7501-10000

10001—15000

15001-20000

20001—25000

25001—30000

30001 -40000

40001-60000

Above 60000

All income ranges

Case 1

(2)

0.80

11.45

20.74

22.52

19.96

19.87

14.11

5.57

1.68

0.00

0.19

0.00

0.00

0.00

116.90

Rural India

1975-76

Case 2

(3)

0.78

11.59

19.73

20.78

19.17

18.30

13.14

4.99

1.51

0.00

0.17

0.00

0.00

0.00

110.16

Case 3

(4)

0.82

11.00

18.94

19.90

16.08

16.69

11.41

4.32

1.23

0.00

0.13

0.00

0.00

0.00

100.53

Urban India

1975-76

Case 1

(5)

3.79

16.96

26.77

27.33

29.18

32.07

46.31

62.59

37.95

24.96

15.99

18.12

14.79

8.39

365.21

Case 2

(6)

3.17

16.10

25.29

28.00

25.29

30.65

46.99

65.02

41.50

25.73

17.46

20.63

16.27

9.85

371.94

Note : Totals may not tally due to rounding.

Source : As explained in Appendix 1.
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Table A.I.33 (Contd.)

Case 3

(7)

2.69

14.11

22.16

25.47

26.67

31.42

47.20

65.76

44.24

28.05

19.41

23.39

19.00

12.02

381.58

Casel

(8)

0.21

5.45

12.99

18.60

20.52

24.69

20.06

10.01

3.81

0.00

0.62

0.00

0.00

0.00

116.95

Rural India

1980-81

Case 2

(9)

0.22

5.43

13.29

18.29

19.65

21.86

18.28

9.06

3.55

0.00

0.54

0.00

0.00

0.00

110.17

Case 3

(10)

0.23

5.29

12.14

16.79

17.30

20.29

16.96

7.75

2.86

0.00

0.44

0.00

0.00

0.00

100.05

Case 1

(11)

0.64

6.01

13.26

17.63

21.51

26.12

47-06

75.83

57.05

39.84

28.10

36.16

31.31

20.91

421.45

(Rs.

Urban India

1980-81

Case 2

(12)

0.53

5.10

11.86

14.71

20.23

27.10

45.70

77.08

58.21

41.32

29.63

38.69

34.30

23.74

428.21

crore)

Case 3

(13)

0.43

4.28

10.46

15.29

18.00

24.52

42.82

77.04

60.03

43.74

31.86

42.57

38.95

28.30

438.33
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TABLE A. 1.36

Step-wise Derivation of the Distribution of "Net Income" from
Gross Income for Urban India 1980-81, Case 1 ("Missing

Income" Allocated in Ratio of U:R=1:2)

Income ranges

for earners

(Rs)

(1)

1—1200

1201-2400

2401-3600

3601 - 4800

4801- 6000

6001—7500

7501—10000

10001—15000

15001—20000

20001—25000

25001—30000

30001 40000

40001-60000

Above 60000

All income

ranges

Gross

income

(2)

65.34

571.51

1299.03

1739.53

2003.51

2737.63

4238.79

7515.18

5249.49

3766.39

2656.60

3408.89

2941.94

2474.15

40668.00

Agricultural Depre-
income

(3)

11.93

52.28

75.37

59.27

110.63

153.72

187.93

272.55

274.68

157.59

121.74

346.58

72.22

239.42

2135.92

ciation

(4)

0.39

10.01

29.05

31:62

38.84

43.90

73.15

177.56

126.52

132.91

86.56

64.14

149.66

105.25

1069.56

Standard

deductions

(5)

7.29

68.01

150.18

199.66

243.66

295.82

533.02

779.58

510.46

326.65

203.92

209-08

130.09

129.85

3787.27

H.R.A.

deduc

tions

(6)

0.00

0.00

0.00

0.00

61.96

90.45

162.96

218.87

166.66

153.09

112.83

172.10

65.22

2916

1233.30

Note : Totals may not tally due to rounding.

Source : As explained in Appendix 1.
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Table A.1.36 (Contd.)

(Rs. crore)

Employ

ers' con

tribution

to P.F.

(7)

0.64

6.01

13.26

17.63

21.51

26.12

47.06

75.83

57.05

39.84

28.10

36.16

31.31

20.91

421.45

Chapter

VIA

rates

(8)

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

Sum of

column

3 throu

gh?

(9)

20.25

13631

267.86

308.17

476.60

610.01

1004.13

1524.40

1135.37

810.09

553.15

828.06

448.51

524.59

8647.50

Column Amount

2 minus of chapter

column VIA

9 deduct'ons

(10)

45.09

435.21

1031.17

1431.36

1526.91

2127.62

3234.66

5990.79

4114.12

2956.30

2103.45

2580.83

2493.43

1949.56

32020.50

(11)

8.57

82.73

196.03

272.13

290.27

404.46

614.91

546.96

391.25

207.53

207.19

152.27

113.95

131.60

3619.81

Net income

(columns

10-11)

(12)

36.52

352.47

835.14

1159.26

1236.65

1723.16

2619.75

5443.83

3722.87

2748.77

1896.26

2428.56

2379.48

1817.97

28400.69

Cumu

lative of

column

12

(13;

36.52

388.99

1224.13

2383.39

3620.04

5343.20

7962.95

13406.78

17129.65

19878.42

21774.68

24203.24

26582.72

28400.69

28400.69
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TABLE A. 1.37

Step-Wise Derivation of the Distribution of "Net Income" from
Gross Income for Urban India 1980-81. Case 2 ( 'Missing Income"

Allocated in Ratio of U:R =1:1.5)

Income ranges

for earners

(Rs)

Gross Agricul- Depreci- Standard H.R.A.

income tural ation deduct- deduct-
income ions ions

0) (2) (3) (4) (5)

Notes: Totals may not tally due to rounding.

Source: As explained in Appendix 1.

(6)

1—1200

1201 -2400

2401—3600

3601 —4800

4801 — 6000

6001—7500

7501-10000

10001-15000

15001—20000

20001-24000

25001-30000

30001 ~ 40000

40001-60000

Above 60000

All income

ranges

59.05

551.31

1221.22

1639.71

1961.61

2712.86

4551.64

7617.07

5712.47

4040.74

2874.34

3654.25

3342.80

2708.93

42648.00

10.78

50.38

70.78

55.81

108.22

152.19

201.61

275.98

298.62

168.91

131.60

371.17

81.98

261.89

2239.92

0.09

2.62

7.42

8.10

10.33

11.82

21.35

48.90

37.41

38.75

254.51

186.86

462.14

31.32

1121.63

6.26

60.00

139.39

172.94

237.83

318.65

537.38

824.24

540.93

352.05

223.38

232.69

148.14

161.00

3954.88

0.00

0.00

0.00

0.00

60.24

96,86

163.34

229.62

175.50

163.88

122.79

190.04

73.58

34.17

1310.02



APPENDIX I
497

Table A.1.37 (Contd.)

Employers Chapter Sum of
contribu- VIA columns

tion to rates 3 through
P.F. 7

(Rs crore)

(7)

Column 2 Amount Net in- Cumula-

minus of Chapter come tive of
column VIA (Column column

9 dedue- 10-11) 12
tions

(8) (9) (10) (11) (12)

0.53

5.10

11.86

14.71

20.23

27.10

45.70

77.08

58.21

41.32

29.63

38.69

34.30

23.74

428.21

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

17.66

118.10

229.45

251.55

436.85

606.62

969.38

1455.83

1110.68

764.91

761.91

1019.45

800.14

512.11

9054.66

41.39

433.21

991.77

1388.16

1524.76

2106.24

3582.26

6161.24

4601.79

3275.83

2112.43

2634.80

2542.66

2196.82

33593.34

7.87

82.35

188.53

263.89

289.86

400.40

680.99

562.52

437.63

229.96

208.07

155.45

116.20

148.29

3772.01

33.52

350.85

803.03

1124.27

1234.90

1705.84

2901.27

5598.72

4164.16

3045.87

1904.35

2479.34

2426.45

2048.53

29821.33

33.52

384.37

1187.61

2311.87

3546.78

5252.62

8153.89

13752.61

17916.77

20962.64

22866.99

25346.34

27772.80

29821.33

29821.33
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TABLE A.138

Step-Dise Delation of the Distribution of "Net Income" from
Grow Income for Urban India 1980-81, Case 3 ("Missing Income

Allocated in Ratio of U:R =1:1)

Income ranges Gross AgricuTtu- Dcprecia- Standard HJLA
for earners income ral income tion deduct.ons deduction

(Rs)

(1) (2) (3) (4) (5)

Note: Totals may not tally due to rounding.

Source: As explained in Appendix 1.

(6)

1-1200

1201-2400

2401-3600

3601-4800

4801—6000

6001—7500

7501-10000

10001 -15000

15001—20000

20001- 25000

25001-30000

30001-40000

40001 - 50000

Above 60000

All income

ranges

47.26

467.73

1154.70

1530.93

1970.47

2685.90

4320.20

8126.19

5823.34

4491.30

3274.19

4362.10

3972.53

3610.16

45837.00

8.48

42.05

65.84

51.26

106.94

148.23

188.26

289.65

299.47

184.69

147.47

435.87

95.85

343.34

2407.41

0.27

7.88

24.84

26.76

36.74

41.43

71.72

184.69

135.01

152.46

102.63

78.96

194.41

147.74

1205.55

5.35

52.60

128.94

187.94

221.33

301.42

526.43

860.00

582.72

389.16

250.86

266.87

175.19

107.80

4056.61

0.00

0.00

0.00

0.00

55.93

92.01

160.68

240.98

190.02

182.18

138.54

219.56

87.55

42.76

1410.31
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Table A.1.38 (Contd.)

(Rs crore)

Employers' Chapter Sum

contribut- VIA of col-

to P.F. rates umns 3

through 7

(7)

0.43

4.28

10.49

15.29

18.00

24.52

42.12

77.04

60.03

43.74

31.86

42.57

38.95

28.30

438.33

(8)

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

(9)

14.53

106.81

230.10

281.25

438.94

607.61

989.91

1652.37

1267.25

952.24

671.46

1043.84

591.95

669.94

9518.21

Column 2

minus

column 9

(10)

32.73

^60.92

924.60

1249.68

1531.53

2078.29

3330.29

6473.82

4556.08

3539.06

2602.73

3318.26

3380.58

2940.22

36318.79

Amount

of chapter

VIA de

ductions

(ID

6.22

68.61

175.77

237.56

291.14

395.08

633.09

591.06

433.28

248.44

256.37

195.78

154.49

198.46

3885.37

Net in

come

(column

10-11)

(12)

26.51

292.31

748.83

1012.12

1240.39

1683.21

2697.20

5882.76

4122.80

3290.62

2346.36

3122.49

3226.09

2741.75

32433.42

Cumulative

of col

umn 12

(13)

26.51

318.81

1067.64

2079.76

3320.15

5003.35

7760.56

13583.32

17706.12

20996.74

23343.10

26465.58

29691.67

32433.42

32433.42
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TABLE A.1.39

Step-wise Derivation of "Net Income" from Gross Income

for Rural India 1980-81, Case 1 ("Missing Income" Allocated

in Ratio of U:R 1:2)

Income ranges

for earneri

(Rs)

Gross Agricul- Depre-

income tural in- ciation

come

Stand- H.R.A.

ard de- deduc-

ductions tions

(1) (2) (3) (4) (5) (6)

1 —■

1201 -

2401 —

3601 —

4801 —

6001 —

7501 -

10001 —

15001 —

20001 —

25001 —

30001 -

40001 —

Above

12C0

2400

3600

4800

£000

7500

10000

15000

20000

25000

30000

40000

60000

60 M)

All income ranges

1436.08

7406.13

9665.07

9264.52

8137.22

8271.21

9016.99

9199.54

3747.14

1733.09

867.57

699.99

332.79

1083.65

70961.00

1149.95

5561.84

6725.64

5873.8'

5254.23

5621.31

6038.86

6726.23

3104.70

1236.67

238.78

119.82

330.27

0.00

47982.11

3.01

33.77

49.14

69.24

60.39

32.69

72.23

81.02

23 09

33.2J

31.06

0.0J

0.00

73.58

562.42

3.27

84.50

201.32

288.25

318.06

382.74

310.97

142.37

46.86

0.00

6.17

0.00

0.00

0.00

1784.50

0.00

0 00

0.00

0.00

56.56

85.50

69.46

28.88

11.13

0.00

2.48

0.00

0.00

0.00

254.00

Note: Totals may not tally due to rounding.

Source: As explained in Appendix 1.
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(Rs. crore)

Employ

ers' con

tribution

to P. F.

(7)

0.21

5.45

12.99

18.60

20.52

24.69

20.06

10.01

3.8J

0.00

0.62

0.00

0.00

0.00

116.95

Chapter

VIA

rates

(8)

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

Sum of

column

3 thro

ugh 7

(9)

1156.44

5685.56

6989.06

6249.89

5709.74

6146.92

6511.58

6988.51

3189.59

1269.88

279.12

119.82

330.27

73.58

50699.98

Column

2 minus

column

(10)

279.64

1720.57

2675.99

3014.63

2427.48

2124.29

2505.41

2211.03

557.55

463.21

588.45

580.17

2.52

1010.07

20161.02

Amount

of Chap-

9 ter VIA

deduc

tions

(11)

53.16

327.08

508.70

573.63

461.46

403.83

476.28

201.87

53.02

32.52

57.96

34.23

0.11

68.18

3251.49

Net in

come

(Oolumn

10—11)

(12)

226.48

1393.49

2167.28

2441.55

1966.02

1720.46

2029.13

2009.17

504.53

430.69

530.49

545.94

2.40

941.89

16909.53

Cumula

tive of

column

12

(13)

226.48

1619.97

3787.25

6228.80

8194.82

9915.28

11944.41

13953.58

14558.11

14888.80

15419.29

15965 23

15967.63

16909.53

16909.53
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TABLE A.1.40

State-wise Demation of the Distribution of "Net Income" from

Gross Income for Rural India 1980-81, Case 2 ("Missing Income"

Allocated in Ratio of U:R = 1:1.5)

(Rs. crore)

Income ranges

for earners

(1)

j

1201 —

2401 —

3601 —

4801 —

6001 —

7501 —

10001 —

15001 —

20001 —

25001 —

30001 —

40001 —

Above-

1200

2400

3600

4800

6000

7500

10000

15000

20000

25000

30000

400^,0

60000

60000

All income ranges

Gross

income

(2)

1553.34

7512.58

10069.11

9277.87

7932.45

7454.83

8365.05

8478.12

3556.62

1571.63

776.40

619.08

289.82

1424.09

68881.00

Agricul

tural

income

(3)

1249.24

5666.27

7037.91

5907.81

5144.24

5088.48

5625.56

6225.68

2959.64

1125.33

214.62

106.43

288.88

0.00

46641.39

Depre

ciation

(4)

3.16

33.17

49.58

67.14

57.00

28.53

64.89

72.31

21.22

29.16

26.92

0.00

0.00

93.64

546.70

Stand-

dard

deduc

tions

(5)

3.54

85.71

209.74

288.67

310.06

344.97

288.50

131.27

44.53

0.00

5.51

0.00

0.00

0.00

1712.50

H.R.A.

deduc

tions

(6)

0.00

0.00

0.00

0.00

70.21

78.12

65.32

26.98

10.71

0.00

2.25

0.00

0.00

0.00

253.59

Note: Totals may not tally due to rounding.

Source: As explained in Appendix 1.
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Table A.1.40 (Contd.)

(Rs. crore)

Employ- Chapter- Sum of Column 2 Amount Net in- Cumula-

ers' con- VIA column minus of chap- come tive of

tribution rates 3 thro- column 9 ter VIA (column column

to P. F. ugh 7 deduc- 10—11) 12

tions

(7)

0.22

5.43

13.29

18.29

19.65

21.86

18.28

9.06

3.55

0.00

0.54

0.00

0.00

0.00

110.17

(8)

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

(9)

1256.16

5790.58

7309.81

6281.91

5601.16

5561.96

6063.55

6465.30

3039.65

1155.49

249.84

106.43

288.88

93.64

49264.35

(10)

297.18

1722.00

2759.30

2995.96

2331.29

1892.87

2301.50

2012.82

516.97

416.14

526.56

512.65

0.94

1330.45

19616.65

(11)

56.49

327.35

524.54

569.53

443.18

359.84

437.51

183.77

49.16

29.21

51.87

30.25

0.04

89.81

3152.56

(12)

240.69

1394.65

2234.75

2426.43

1888.11

1533.04

1863.98

1829.05

467.81

386.93

474.69

482.41

0.90

1240.65

16464.09

(13)

240.69

1635.34

3870.09

6296.52

8184.63

9717.67

11581.65

13410.70

13878.51

14265.44

14740.14

15222.54

15223.44

16464.09

16464.09
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TABLE A.1.41

Step-wise Derivation of the Distribution of "Net Income" for Rural

India 1980-81, Case 3 ("Missing Income" Allocated in Ratio of

U:R = 1:1)

Income ranges

for earners

(Rs)

Gross Agri- Depreci- Standard H.R-A

Income cultural ation deduction deduc-

income tions

(1) (2) (3) (4) (5) (6)

1-1200

1201-2400

2401-3600

3601-4800

4801—6000

6001-7500

7501—10000

10001—15000

15001—20000

20001-25000

25001—30000

30001 -40000

40001—60000

Above 60000

All income

ranges

1696-35

766248

9624.28

8912.53

7312.63

7242.63

8125.82

7592.98

2998.02

1295.24

653.46

512.24

233.71

1829.63

65692.00

1373.06

5816-59

6769-69

5711.77

4772.86

4975.50

5500.89

5611.65

2510.89

934.24

181.79

88.63

234.45

0.00

44482.02

3.31

32.54

45-58

62.03

50.54

26.66

60.63

62.28

17.20

23.11

21.79

0.00

0.00

115.71

521.39

3.86

87-42

200.47

277.30

285.83

335.15

280.23

117.65

37-49

0.00

4.64

0.00

0.00

0.00

1630.04

0-00

0.00

0.00

0-00

51.06

76.13

63.66

24.24

9.06

0.00

1.90

0.00

0.00

0.0J

226.05

Note : Totals may not tally due to rounding.

Source: As explained in Appendix 1.
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(Rs crore)

Employers' Chapter Sum of Column 2 Amount of Net Cumu-
contribu- VI A column 3 minus chapter income lative
tion to P.F. rates through 7 column 9 VIA ded- (column of col-

uctions 10-11) umn 12

(7)

0.23

5.29

12.14

16.79

17.30

20.29

16.96

7.75

2.86

0.00

0.44

0.00

0.00

0.00

100.05

(8)

0.1901

0.1S01

01901

0.1901

0.1901

0-1901

0.1901

0.0913

0.0951

0.0702

0.0985

0.0590

0.0457

0.0675

N.A.

(9)

1380.45

5941.84

7027.88

6067.89

5177.59

5433 .73

5922.37

5823.58

2577.50

957.35

210.57

88.63

234.45

115.71

(10)

315.89

1720.64

2595.40

2844.64

2135.04

1808.90

2203.45

1769.40

420.52

337.89

442.89

423.61

Neg.

1713.92

(11)'"

60.05

327.09

493.58

540.77

405.87

343.87

418.88

161.55

39.99

23.72

43.62

24.99

Neg.

115.69 ]

(12)

255.34

1393.54

2102.83

2303.88

1729.17

1465.03

1784.57

1607.86

380.53

314.17

399.27

398.62

Neg.

1598.25

46959.55 18732.45 2999.64 15732.81

"(13)"

255.84

1649.38

3752.21

6056.09

7785.25

9250.28

11034.85

12642.71

13023.24

13337.41

13736.68

14135.29

14134.58

15732.81

15732.81
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TABLE A. 1.44

Estimated Values of "Blow-up" Factors by Status of

Assessees for the Assessment Year 1976—77

Status of

assessees

Number of assessees Adjusted Number Blow-up

C&AG Cases of C&AG of as- factor

N.A. and Col.(2)— sess- ratio of

filed @ 10 Col.(3) ments Col.(4)-r

per cent (AIITS) Col.(5)

of col.(2)

(1)

Individuals

HUFs

Association of

persons (AOP)

Firms (Registered

and Unregistered)

(2)

2876971

197734

47061

596750

(3)

287697

N.A.

N.A.

59675

(4)

2589274

197734

47061

537075

(5)

1825000

69000

21000

280000

(6)

1.4188

2.8657

2.2410

1.9181

Note: N.A. refers to'not applicable'.

Source : Figures in column (2) are taken from 'Annual Report' of the

Comptroller and Auditor General of India (C&AG) for

1976-77, those in column (5) are from AIITS annual

publication for Assessment years 1976-77 to 1978-79 and

those in column (3) are based on Personal Discussions

with Director of Statistics, Directorate of Inspection, New

Delhi.
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TABLE A.I.45
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Esatimted Values of "Blow-up" Factors by Status of Assessees for

the Assessments Completed in the Year 1981-82

Status of

assessees C

(1)

Individuals

HUFs

Association of

persons (AOP)

Firms (Register

ed and unregis

tered)

Number of assesiees

& AG

(2)

3521156

232521

74532

786321

Cases

of N.A.

& filed

(3)

352116

N.A.

N.A.

78632

Adjusted

C&AG

Col. (2)-

Col. (3)

(4)

3169040

232521

74532

707689

Number of

assess

ments

AIITS

(5)

1112885

43732

17288

232211

Blow-up

factors

ratio of

Col. (4)

-f- Col.(5)

(6)

2.8476

5.3169

4.3112

3.0476

Note: N.A. 'not applicable'.

Source: Same as in Table A. 1.43, but relating to the AIITS, financial

year, 1981-82.
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Tax Evasion: Some Implications for National

Income Estimates

The purpose of this brief appendix is to outline, in a

qualitative way, the vulnerability of India's national income

estimates to evasion of taxes and economic regulations.

The intent is to convey some flavour of the sources and

methods deployed by the CSO, for estimating value-added in

the major sectors of the economy and to comment on how

these sources and methods might be sensitive to evasion.

Some caveats are in order First, our purpose is not to

attempt a comprehensive critique of the existing sources and

methods. Second, our descriptions of the sources and methods

only touch on salient aspects and cannot substitute for

the comprehensive treatment in the CSO's "Pink Book"

on Sources and Methods (Government of India, CSO, 1980).

Except where otherwise stated, all quotations in this appendix

are from that document. Third, we refrain from attempting

quantitative estimates of the degree to which estimates of

value-added for each ssctor may be biased because of evasion

considerations. Fourth, we confine ourselves to the estimates

of value-added and do not explore the implications of evasion

for all aspects of national income accounting.

Table A.2.1 presents the current price estimates of gross

domestic product at factor cost by industry of origin for

1970-71 and 1980-81, as percentage of total GDP at factor

cost. Our comments are limited to sectors which accounted
for more than 3 per cent of total value-added in 1980-81.
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TABLE A.2.1

Gross Domestic Product at Factor Cost and Current by Industry of

Origin for 1970-71 and 1980-81: Percentage Distribution

Industry

1. Agriculture and allied activities

2. Forestry and logging

3. Fishing

4. Mining and quarrying

5. Manufacturing

a. Registered

b. Unregistered

. Construction

7. Electricity, gas and water supply

8. Transport, storage and communication

a. Railways

b. Transport by other means and storage

c. Communication

9. Trade, hotels and restaurants

10. Banking and insurance

11. Real estate, ownership of dwelling and

business services

12. Public administration and defence

13. Other services

14. Total: gross domestic product at

factor cost

1970-71

45.7

1.1

0.7

1.0

14.2

9.3

4.9

5.3

1.2

5.1

1.6

2.8

0.7

11.0

1.8

3.9 *
4.4

4.6

100.0

1980-81

35.5

1.0

0.8

1.5

17.2

11.3

5.9

4.8

1.7

5.6

1.0

3.9

0.7

15.6

3.0

3.6

4.7

5.0

100.0

Source: Government of India, CSO (1983).

Agriculture and Allied Activities

Agriculture and allied activities accounted for 35.5 per

cent of GDP in 1980-81 and was by far the largest sector of

the economy. Within agriculture, nearly 90 per cent of gross

value-added is attributable to crop agriculture, with livestock

accounting for most of the remainder.

For the 35 "'principal crops" which dominate crop agri

culture the estimates of area and output are mostly based on

the results of crop estimation surveys conducted annually by

the State governmeat agencies. In view of the nature of the

crop estimation surveys and the fact that incomes and outputs

from agriculture are largely free of tax, there is no good
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reason to believe that tax evasion is a significant factor which

biases the results systematically. Crop outputs are valued at

average wholesale prices prevailing in the primary markets

during peak marketing periods. Again, motives of tax evasion

should not distort this information.

Livestock products are divided into eight groups. For

each group information on yield rates (in relation to the total

number of the relevant type of livestock) is compiled from a

large number of diverse sources, principally surveys at the

State level. These are combined with information on live

stock numbers based on the quinquennial Indian Livestock

Censuses to yield annual estimates of livestock output for

the eight different categories. These outputs are valued at

prices obtained from the same sources as for crop agriculture.

Once again tax evasion motives are not likely to be a

significant source of bias in the estimates. With somewhat

less confidence the same claim can be maintained for the

estimates of values of inputs used in crop agriculture and

livestock, which are based on a wide variety of sources and

norms.

To sum up, we do not believe that the estimates of value-

added in agriculture and allied activities are significantly

biased by tax evasion and related motives.

Manufacturing

In 1980-81 mannfacturing was the second largest sector

in the economy accounting for 17.2 per cent of GDP at

factor cost. The sources and methods of estimating value-

added are very different for Registered and Unregistered

sectors of manufacturing. We consider each in turn.

Registered Manufacturing

This subsector accounted for 11.3 per cent of GDP in

1980-81. The estimates of value-added for this subsector are

based on the Annual Surveys of Industry (ASI) carried out

by the National Sample Survey Organisation (NSSO). All

factories employing "50 or more workers with power or 100
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or more workers without power" are surveyed on a census

basis, while the remainder of registered units are sampled.

Our discussions with ASI authorities confirmed that the

information entered in the ASI questionnaires is normally

consistent with the financial accounts of the factories, which

are made available to tax authorities. Put onother way, any

falsification of accounts for tax purposes will normally be

reflected in the estimates of value-added compiled through

the ASI. And the presumption would be in favour of

underestimation of true value-added.1

For this reason the vulnerability of the value added

estimates to evasion is perhaps more direct and acute in

this sector than in any other.

Unregistered Manufacturing

In 1980-81 this subsector accounted for 5.9 per cent of

current price GDP. Gross value-added estimates are first

prepared for the benchmark year of 1970-71. These are then

carried forward to other years on the basis of physical

indicators to yield constant price estimates, which are con

verted to current price estimates using price indices for

different subsectors.

The benchmark estimates are prepared separately for the

two subsectors of household manufacturing and non-household

manufacturing. For both subsectors the key data inputs are

the estimates of value-added per worker and of the number

of workers engaged in each of 16 industry groups.

For household manufacturing, the estimates of value-

added per worker are based on National Sample Surveys

(NSS) of the 23rd (1968-69) and 29th (1974-75) Rounds.

For non-household manufacturing the main sources are the

results of the 1970-71 Centrally Sponsored Scheme on Survey

of Small Scale Industries (CSSI) and the 1972 census of

small-scale industries published by the Development Comm-

1. While this is the most likely case, there are instances where

production and value data in smaller factories are inflated to

secure the benefit of various concessions with respect to tax and

inputs, which are specifically targeted towards small-scale units.
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issioner, Small Scale Industries (DCSSI). The benchmark

estimates of value-added per worker are subject to potential

downward bias because of underreporting of financial and

physical data in the NSS and CSSI/DCSSI surveys and census

for motives of evasion.2 The CSSI and DCSSI sources also

suffer from significant undercoverage (notably with respect

to rural units) of the population of small-scale units. Though

some of this undercoverage may be traced to the unwilling

ness of small-scale units to enter the official statistical net

because of apprehensions with respect to tax liability, the

resulting error in the estimates of value-added per worker

are likely to be minor.

The other main ingredient for the benchmark estimates

is information on the number of workers in each of the

sixteen subsectors, separately for household and non-house

hold manufacturing. The principal sources of information

are the 1961 and 1971 population censuses. Here, too, it is

possible that tax evasion motives could distort the industry-

wise data on distribution of workers (both within manufac

turing and in respect to manufacturing in relation to other

sectors), particularly for those engaged in household manu

facturing. We can offer no view on the gravity of this

possible bias.

Finally, the physical indicators used to move the bench

mark estimate forward to other years suffer from major

weaknesses [see, for example, Narottam Shah (1984)]. In

nine out of the sixteen subsectors of manufacturing the

indicators used are based on the indices of industrial

production for the registered manufacturing sector. Thus,

evasion-related errors in the estimates of output for register

ed manufacturing units have repercussions for the estimates

of value-added in unregistered manufacturing.

Clearly, there are several points at which information

used in the estimates of value-added can be influenced by

evasion considerations. In most cases the probable bias is

2. The presumption is that survey respondents are unlikely to provide

accurate information, if this is substantially different from the

information supplied to tax authorities.
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towards underestimation. However, we have no means to

gauge the extent of such underestimatian or of its trend

over time.

Construction

In 1980-81 the share of construction in current price

GDP was 4.8 per cent. Of all the sectors in the economy the

estimation of value-added in construction is perhaps the most

complicated and roundabout.3 The sources of information are

diverse and the number of norms and ratios (which are

estimated for a given year and then held constant) is large.

The basic steps are as follows. Two kinds of construction

are distinguished, "pucca" and "kutcha". For "pucca"

construction a commodity flow approach is used to gauge

"the value at site in each accounting year, of five basic

construction input materials, viz., cement, iron and steel

products, timber and roundwood, bricks and tiles and perma

nent fixtures and fittings" (p. 96). Sample surveys indicate

that these five inputs accounted for 66 per cent of the value of

construction materials used in "pucca" construction in a

benchmark year. This information, together with data on

price trends, is used to estimate the total value of construc

tion materials used in "pucca" construction each year. For

1970-71 gross value-added is taken to be 60 per cent of the

value of material inputs. For other years adjustments are

made for differing trends in the indices for wages of construc
tion workers and prices of construction materials.

The most obvious ways in which evasion could affect

the estimates relate to evasion-induced under-estimation of

the total available quantities of the five key inputs. This is

particularly true for cement, iron and steel products and

fixtures and fittings. For the latter two the ASI information

is the key source, with the potential problems alluded to,

earlier. Underreporting of outputs and values may have been

3. The description provided in the CSO's "Pink Book" is somewhat

opaque. A much clearer treatment can be found in the Raj

Committee's Report on Saving and Capital Formation (Reserve

Bank of India, 1982).
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particularly serious for cement and iron and steel products

during periods of price control.

The estimates of value-added in "kutcha" construction

are based on estimates cf total value of construction of

different types (such as urban residential buildings, rural

residential buildings, etc.) from which estimates of corres

ponding "pucca" construction are first deducted to obtain

values of "kutcha" construction of different types. To each
of these, certain ratios (based on diverse surveys) are applied

to yield estimates of gross value-added by "kutcha"
construction.

The estimates of total value of construction of different

types are susceptible to underestimation for evasion motives.

On the other hand, any downward bias should imply an

opposite bias in the estimates of values of different types of

"kutcha" construction. So the net bias is indeterminate.

To sum up, while there is some reason to believe that

evasion motives lead to underestimation of value-added in

"pucca" construction, no such presumption can be confid
ently entertained for "kutcha" construction. In any case,

given the complex and indirect methodology, any errors

attributable to evasion motives are likely to be much smaller

than those arising from weaknesses in the underlying infor

mation base and the unreliability of the numerous norms and
ratios used.

Transport, Storage and Communication

This sector generated 5.6 per cent of current price GDP in

1980-81, with railways accounting for 1.0 per cent, communi

cation for 0.7 per cent and "transport by any other means

and storage" for 3.9 percent. Value-added estimates for the

first two subsectors are prepared on the basis of budget

documents, annual reports and appropriation accounts

pertaining to the Railways and the Post and Telegraphs

Department. There is no question of tax evasion distorting

these estimates. Much of the value-added classified under

"transport by any other means and storage" is also compiled

from the accounts of various public sector undertakings such
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as Air India, Indian Airlines, Shipping Corporation of India,

State Road Transport Corporations/Companies etc., where

evasion considerations are unlikely to significantly influence

the basis of the estimates.

The main subsector where the influence of evasion consi

derations on the value-added estimates may be significant is

private mechanised road transport, which may have accounted

for about 2 per cent of GDP in 1980-81. The method of

estimations requires data on value-added per worker and the

number of workers. Benchmark estimates of the latter are

based on the population censuses; these are then moved

forward using year-wise estimates of the population of

different kinds of vehicles. For estimates of value-added per

worker, the key sources are the annual surveys of private

road transport undertakings carried out in Punjab and

Kerala. It is here that the possibility of evasion-induced bias

(downside) is greatest, though once again we have no means

of gauging its degree.

Trade, Hotels and Restaurants

In 1980-81 this was the third largest sector of the

economy, accounting for 15.6 per cent of current price GDP.

Of the total value-added in this sector the share of trade was

over 90 per cent, and it is on this subseetor that we shall

focus.

In summary, the estimate of value-added in trade in

current prices is obtained by the following steps:

(i) For registered trade (covered under Sales Tax Acts/

Regulated Market Acts) benchmark estimates of

value-added per worker for 1970-71 are prepared on

the basis of surveys of distributive trade carried out

in 8 States in the period 1964-65 to 1971-72.

(ii) This benchmark estimate is multiplied by an estimate

of the number of workers in registered trade based on

the 1971 population census and the distributive trade

surveys of Haryana and Andhra Pradesh (the only

two States which estimated the division of workers

between the registered and unregistered sectors).
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(iii) For unregistered trade the estimate of value-added per

worker in 1970-71 is based on the NSS 24th Round

(1969-70). This is multiplied by the estimate of

number of workers in unregistered trade to obtain

value-added.

(iv) For current price estimates of value-added in subsequ

ent years trade is subdivided into organised and

unorganised subsectors. Estimates for the organised

subsector are based on the annual reports of public

sector companies and details of finances of joint stock

companies and cooperative societies. For the

unorganised subsector (approximately 90 rer cent of

the total) annual constant price estimates are first

obtained and then converted to current prices using

the wholesale price index of all commodities,

(v) For the total trade sector constant price estimates are

obtained by moving the benchmark estimate "by a

specially prepared index of volume of goods handled"

(p.45), based on trends in the marketable surplus of

the commodity producing sectors (manufactured

goods have a weight of about 65 per cent in this

index).

(vi) The estimates of value-added at constant prices in the

organised trade sector are obtained independently by

applying quantum indices of purchases to the 1970-71

estimate. For example, the quantum index for joint

stock companies and cooperative societies is obtained

by deflating annual data on the current value of sales

by the private corporate sector (based on Reserve

Bank sample studies of company finances) by a

wholesale price index of selected commodities.

Value-added in constant prices in the unorganised subsector

can now be obtained as a residual.

The estimates are vulnerable to evasion-induced distor

tions at several points. The most obvious of these relates to

the surveys which underpin the estimates of value-added per

worker in the benchmark year. Discussions with the

organisers of one of the distributive trade surveys supported
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the presumption that estimates of turnover and value-added

reported by respondents could be substantially below the true

levels, with respondents wishing to maintain some consistency

with their sales tax returns. Second, the "index of volume of

goods handled" used to move the benchmark estimate for

total trade forward (step v) is heavily dependent on estimates

of production of manufactured goods, which, as we noted

earlier, are likely to be biased downwards because of incent

ives to evade tax This would certainly depress the base year

level of the index; whether it would distort its growth trend is

an open question. Furthermore, evasion-induced underrepor

ting of data on value-added and sales in organised trade could

introduce errors in steps (iv) and (vi), though the resulting

direction of bias in overall estimate of current price value-

added in trade would be in opposite directions.

On balance, these considerations point to a possibility of

significant underestimation of value-added in trade, with

most of it attributable to underreporting in the surveys

underpinning the benchmark estimate of value-added per

worker.

Real Estate, Ownership of Dwellings and Business Services

The share of this sector in current price GDP in 1980-81

was 3.8 per cent. Nearly 90 per cent of this value-added

was attributable to the subsector, ownership of dwellings,

to which we confine ourselves here. Value-added is com

puted separately for urban and rural residential dwellings,

with the former accounting for about 55 per cent of the

total.

Value-added consists of gross rentals less the cost of

repairs and maintenance. Gross rental is estimated as a

product of average gross rental (including imputations for

owner-occupied housing) per dwelling and the number of

census dwellings. For urban residential dwellings the key

information on rentals consists of "annual assessed rentals of

municipal houses subject to house tax . . ." (p.50) obtained

from a sample of reporting municipalities. This reliance on

information tendered for urban property taxes is a major
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source of downward bias in the estimates of value-added,

though only a part of this can, strictly, be attributed to

evasion considerations. For one thing, property tax assess

ments are done after long periods during which the gap bet

ween market rentals for tax assessment can widen greatly.

Second, rent control regulations effectively freeze the base

for assessment. As Ghosh and Mohan (1983, p.11) observe

"even if the rent transacted is higher than the standard rent

as determined by rent control laws, property tax may only

be assessed at standard rent". Third, where rent control

does not apply, rents shown as transacted may be far below

rents actually transacted if the landlord engages in evasion

to reduce liability for bcth income tax and house property

tax. For these and other reasons, Ghosh et. al. (1981, p.7)

suggest that "the extent of undei estimation of income from

urban residential housing maybe 50 per cent of the actual,

if not more."

The estimates of value-added from rural residential

dwellings are based on very limited data and involve assum

ptions which link rural rentals to the estimates for urban

rentals. Though little of the data weakness is directly attri

butable to evasion, there is a presumption of a downward

bias in these estimates because of the link to urban rentals.

Put lie Administration and Defence

In 1980-81 this sector accounted for 4.7 per cent of current

price GDP. By definition value-added in this sector compri

ses oily compensation of employees. The information is

obtained from the budget documents and accounts of the

Centre, States, Union Territories and local authorities.

Such budget information is likely to be insensitive to tax

evasion.

Other Services

This sector, which accounted for 5 per cent of current

price value-added in 1980-81, includes education (53.7 per

cent), medical and health services (15.8 per cent), legal services



APPENDIX II 523

(2.2 per cent), recreation and entertainment services (1.5 per

cent) and various personal services (16.3 per cent).4

The methods of estimation of value-added vary some

what across subsectors. For education, which accounts

for more than half the sectoral total, gross value-added

is composed predominantly of the wages and salaries

to teachers and other workers in educational institutions.

For "recognised educational institutions" (which account

for 98 per cent of the value-added in education) this inform

ation) is compiled annually by the Ministry of Education.

While there is little reason to believe that this information is

distorted by considerations of tax evasion, there is good

reason to suspect that many teachers "moonlight" to augment

their salaries through private tuition, and these incomes are

neither reported to the Ministry of Education nor the tax

authorities. So, for reasons, which include tax evasion, the

estimate of value-added in education may involve a significant
underestimate.

For public sector medical and health services, budget data

are relied upon. As with education, these totals will exclude

the incomes earned from "moonlighting", For private sector

medical services and all other (except sanitary) services the

methodology followed is to estimate the annual working

force in each subsector (from population censuses and other

sources) and multiply this with an estimate of value-added
per worker.

The principal sources of estimates for value-added per

worker are the NSS surveys for the 18th (1963-64) and 29th

(1974-75) Rounds. These two data sources are combined
with information on price and wage indices and the estimates

of working force in each subsector to yield annual estimates

of value-added in each subsector.

Obviously, the value-added per warker estimates based

on the NSS surveys are subject to downward bias from

respondents who wish to maintain some consistency between

their survey responses and their tax returns, where the latter

4. The percentages in parentheses refer to respective shares of the
subsectors in the 1980-81 sectoral total.
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may incorporate substantial underreporting (or may not have

been filed on the implicit claim of earning falling below ex

emption limits).

Thus, on balance, evasion considerations may entail a

significant underestimate of the value-added in "Other

Services".

An Overall Assessment

We have tried, in this appendix, to indicate the manner

in which evasion may influence the estimates of GDP by
sector of origin. It is clear that three is a strong pr.ma facie

case for suspecting significant underestimation of total GDP.

Based on our qualitative appraisal we suggest that such
underestimation may be most pronounced in the following

sectors:

— Manufacturing (Registered and Unregistered)

— Transport by Other Means and Storage

— Trade, Hotels and Restaurants

— Other Services.

It is interesting to observe that between 1970-71 and

1980-81 the share of each of these four sectors in current

price GDP increased (Table A.2.1). Their total share grew

from 32.6 percent in 1970-71 to 41.7 percent in 1980-81.

This means that recorded growth has been fastest in those

sectors in which the estimates of value-added are deemed

most susceptible to underestimation for reasons of evasion.

This, in turn, suggests that the degree of underestimation of

total GDP, for this reason, may have increased over time.
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