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1.| CONCEPT OF NATIONAL INCOME

The income that a person receives from hjs services, business,
: agricult"re’ property, etc.. is considered to. be the total inco.me of that
%person. The income received after. deductl‘ng thc? expenses m'curred to
obtain the total income can be cons!dered his net income. The mc-ome of
a person gives an idea of his financial status a‘nd the extent to which thé.lt
?person can enjoy comforts and COHVCﬂiEI.'ICES is largely dependent on h.ls
income. From the information about the income of a person for a certal.n
year, it can be known in which directiaf)n the pex:son h'a.s m.ade econo.mlc
i-.progress. The respect of a person in society and his ?os‘ltlon in clom;:ar;:o:;
to other people also depend to some extentl on his income. In short,
;Iperson’s income is a gauge that measures his financial status.

National income is the sum of the net income of the CitlZe.nS of a
:'country The simplest definition of national income can be gwenﬂe:s
; ; . . )
follows : For a certain period of time, usually a period of one year,
B (141) - [RCI2025/Sem-6/Stati. Ana. Method |
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net value © products and services produced in the country i, all

sectors such as agriculture, industry, etc. that can be used by the coyn;
and increase the wealth of the country can be called national income, K
other words, the total monetary net value of the products and serviceg
produced by the citizens living in the country. the institutions of tp,
country and the commercial companies, etc. that are available to the
country is called national income. '

In the various types of economic activities in which individuals are
active, goods and services are produced. Here, only those products that
add to the original product or wealth of the nation are to be counted. The
activity that results in production or increases the value of the product
produced in terms of consumption or otherwise is called the place of origin
or origin of production. Four main units can be considered for production :
(1) land, (2) labour, (3) capital, (4) trade or admir}istration. Administration
-ncreases the value of the product produced. Or it creates its value, just

as the goods produced in one place increase their value and consumption

by sending them to the place of consumption and therefore, contribute to

the national income. : L , .
If we take any production center, it produces different goods from
raw materials with the help of appropriate units from these four units: land,
capital, labour or administration; for example, by using land in agriculture, -
grains, cotton etc. are produced and cloth is produced from cotton. In this
way, the value obtained by converting raw materials into consumer goods,
after deducting the cost of raw materials, labour, interest on invested
capital, annual depreciation etc. from the total cost of the finished goods,
is called net profit or value added by manufacture. In this increase, the
" share of each production unit is considered to the extent that it has
contributed to it and the contribution of that production unit to the national
income can be considered.

The limits of goods and services to be counted in the calculation of
national income are as follows. Primary production such as production
related to agriculture, forestry, hunting, fisheries, mining; etc. in its
orfgfnal form or transformed form and all other products that are in their
Orlg‘lr_lal form or transformed form are included in the total production. In,
:2:;225 i?;;‘:?;g:g’afy production of in‘du.stries that are internationall f

ed. Products produced in other industries should not
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el ded in the production because they are counted in primary
be The products that farmers produce in agriculture and some of

duction' .
PO~ uch as grains, are to be counted at their market value,

‘hem’m calculating national income, it is difficult to calculate the indirect

o that is generated due to geographical conditions. Such as rivers
incontains, waterfalls, natural beauty, archaeological sites, etc. Differen;
0u o come from abroad to see all these places and thus increase the
income. In addition, trade can increase from ports and electriéity
b generat'ed from waterfalls. /?md as a result, national income
—— Natural beauty., such as §cet.nc places like Kashmir, gives people
leasure and attracts foreigners. It is difficult to find the measure of income

rated from all this.

We can divide national income into two parts : (1) Income from
oduction; (2) In‘come- from services or labour. Some economists exclude
ervices from nat10nal: income, such as Dadabhai Naoroji, William Digby,
shah and Khambata etc. in calculating the national income of India. The
work done by Shah and Khambata in calculating the national income of
ndia can be considered good for the time. Their opinions were as follows:

ﬂati()ﬂal

gene
If we count the services of lawyers, doctors, government officials,

civil servants, etc. in the national income, it is not right to exclude
the services of wives, mothers, etc. :

1.

7. Ttis difficult to estimate the expenditure incurred on private Sefvants,
cooks, secretaries, etc. in the home. It is difficult to estimate how
much this service increases the national income. -

3. Certain services such as advice, guidance, knowledge, joy, relief from
pain, protection, courage, etc. cannot be measured and hence it is
impossible to find the value of these services in monetary units, and
hence, such services should be excluded from national income.

Considering the above points, the services of wives and mothers are
not included in the national income of any country. There is a difference
between the services of a nanny and those of a mother. A nanny serves
for a salary, while a mother serves out of love and there is no salary for
that. For this reason, the services of mothers are not included in the
11§tional income, yet both services increase the population of the nation.
Similarly, many services are unpaid due to emotions, customs and religion.
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These types of services are not included in the calculatiop of ngg; :
income at present, but it would not be surprising if they are inclu({:m_al
the future. Another thing to note is that a rich person PayYs more In
than a poor person for the same type of service. In short, we shoy| d in;ney
only those services for which we have to pay a price in mop & in lide
national income. he

How many items should be included in the national income i |
important and difficult question. Generally, the monetary valyes of al| t;n
items produced in each sector should be counted and summed up. Th erz
are some limitations to this. First, the prices paid for each service ap4 iten,
depend on the income of the individual. That is, not ejvery rupee or doll,
of national income has the same purchasing power, just as in g count
like India, the services that can be obtained in a village for ope Fupee
cannot be obtained in the city. In addition, when comparing the Nationg] |
income of the same country for different periods, it should be done 5 the |
same purchasing power of the currency, because the purchasing

Power of |
the currency at different times is different. |

To calculate national income, net income has to be obtained from |
each unit. Simply put, the amount obtained after deducting the cost of ray |
materials and the cost of manufacturing the product, interest on capital, |
depreciation of machines, etc. from the total cost of finished goods can |
be considered as net income. The services of a person are used to ear |
this income. But the expenses incurred by a person to become capable of
providing that service are not taken into account. For example, the
expenses and energy consumed in becoming an engineer or a doctor are
not taken into account. There is also no proper method used to calculate
the depreciation of machines. Even the owners of production centers do
not hire specially trained people to measure-the depreciation of the
machines in their factories. Generally, the amount of depreciation allowed
by the income tax account is deducted as depreciation. In an agricultural |
country like India, a large part of the national income . comes from
agriculture. It does not keep a proper account of the expenditure incurred
for agriculture. It also. does not keep a. proper record of the men of the
farmer’s household working for a certain period (during spare time)..
National income is calculated for a year. The financial year is calculated
from 1st April to 31st March, which is different from the (calendar) year.
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(f any mechanical machinery needs to be repaired in the current year, its

cost is deducted from the income of the current year, whereas in reality,
| he macl.1inery needs to be repaired in the current year due to its use in
he previous year. Similarly, pension is received for services rendered in
the past, yet its income is considered in the year in which it is given.
Wl.len comparing the national income of two countries, it is not
gppropriate to compare them by exchange rate, because the purchasing
power of services with the currency of each country within the country
is different; for example, in a country like India, labour rates are lower
|than 1n & country like America. In addition, since the living standards of
|each country are different, the consumption of the same item gives
gifferent levels of satisfaction. It is also important to note which types of
| services are included in the calculation of national income in each country.

{jtems that are excluded in the calculation of national income of a single
|country should be excluded every time.

Since the income of each unit has to be counted in the national

145

_ {income, there is a possibility of a small amount of error in it. The error

lin collecting information related to national income is more or less for
every country. National income is calculated by calculating the price of
every item in the country in monetary terms only, so the use of national
income in a country where the price of most items is not available in
monetary terms remains limited. The important purpose of national income
is to know how much progress the country has made in the economic
[sector. In this matter too, great care needs to be taken because with the
passage of time, people’s tastes, habits, etc. change. Apart from that, the
importance of things also changes with time. Despite all these limitations,
the importance of national income cannot be ignored. The extent to which
|he people of the country can enjoy comforts and conveniences depends
lon the national income of the country. To some extent, the economic

progress of different countries can be compared with national income.

[Keeping in mind the figures of national income, the government can take
some important decisions in the economic sector, such as how much tax

lan be levied in the country, how much money can be allocated for
|different sectors in the plan for the progress of the country, etc. Since

national income includes the income generated in each state and each

{rsG (Seme-6) Statistical Analytic Methods — 10 [70] | RC/BE
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region, it can be known which state and which region contriby, ]
less to the national income and accordingly, appropriate decisiongre or
plans can be implemented state-wise and regionfwise to increase pr od[; find |
In a country like India, the direct measure of the progress ¢ V&?'mn' ?
schemes implemented is national income. The increase in natigp, lin 1oug ¢
indicates the progress of the plan. In short, national income is the :

that measures the economic progress of the country.
[ 2.] USES OF NATIONAL INCOME /
Estimates of national income as well as the data collected during i
process of this estimation can both be very useful in studying th 1
performance of various sectors of the economy, structural changeg tak ef
place in the economy, the growth of the economy and the changeg h
standards of living of the people. Such studies also help in formuly

economic policies and plans for the future. Some of the importay u
of national income data are as follows:

1. National income as a measure of economic growth : ;
)

Estimates of national income at constant prices indicate €Conomic
growth of a country. The rate of economic growth of a country is meagy;, q
by the rate of growth of national income at constant prices. For example, |
the rate of economic growth in India during the year 1993-94 was 4 4 e, ;.
cent. It means that national income at constant prices was higher by 4.4}
percent in 1993-94 as compared to the national income at constant prices §
in 1992-93. Economic growth is broadly speaking an indicator of increase §
in the level of physical production of goods and services in the economy.

2. National income as an indicator of success or failure of planning :

Ca W=

Me |
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India has adopted planning as a means of economic growth. In a
planned economy targets of outputs and rate of economic growth are ﬁxed.i
and resources are allocated accordingly. Whether these targets are achieved |
or not is indicated by the rate of growth of outputs of industrial sectors
and that of national income at constant prices. In this way national income
data can help in assessing the achievements of planning. If the targets are
not achieved the government can review the situation and take steps to
correct the same.
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3.

yseful in estimating per capita income -

5
the
h

incomes generated by these sectors can be used to me

i _ asure their relative
contributions to national income. :

5. Useful in measuring inequalities in the distribution of income :

All individuals do not have the same income. Some earn more than
the others. In other words some are rich and some are poor. It means
national income is unequally distributed among people. Some degree of
inequality in the distribution of income is bound to exist because
individuals differ in age, sex, qualifications, experience of job, physical
strength, willingness to take up risky jobs and so on. But when the degree
of inequality is very high and not explained by the natural factors it
becomes undesirable. The extent of inequality in a country can be
neasured from the national income data collected through the income
listribution method. For example, from the data we can know the relative
thare of the working class (i.e wages etc.) and that of property class (i.e.
nt, interest, etc.). If the government finds that the level of inequality is
ligh' it can take corrective mgasures to reduce the same. The data about
e distribution of income can also be used to assess the effectiveness of

he Measures taken by the government in this regard.
s Useful in measuring standard of living :

The standard of living of the people of a country is‘determined. by
% people spend on consumer goods and services like on food, clothing,
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es, comforts and luxuries, Hj

umption higher is the standari of living ?f the Peopy,
National income data, when estimatec.i through tt e exp;ndlture meth()d;
reveals consumption expenditur.e and investmen Txt;.)en iture. If the fota]
consumption expenditure is divided by total POP‘:. ation Wed'get p?,r Capit,
consumption expenditure. This per capita consumption €xpen ltllr.e ll'1di0ate3
the average standard of living of the pe.O[.)le of the country. If this jg risin

over the years the general standard of living of the people can also be cid
to be rising. However, this is to be remembered that this expendityr,

should be estimated at constant prices.
eful in measuring the level and pattern of investment -

ghEr th 6

housing, education and other necessitl

expenditure on cons

7. Us

The expenditure method of estimating national income also measyreg
investment expenditure. It gives us information about the total amount of
fresh investment made in the country during the year. Investment determines
production capacity which in turn influences the rate of growth of the
economy. For example, fresh investments made in India during the year
1994-95 were about 25 per cent of the gross domestic product. By
comparing such figures over the years we can know whether the level of
investment in the country is rising or not and also the rate of change. We
can also know the pattern of investment in the country. We can know how
much is invested in agriculture, manufacturing and services, etc. In the
year 1993-94, in India, out of about total investment'of Rs. 1,60,000 crores
16% was in agriculture, 35% in manufacturing, 23% in transport and 2%

in construction. The government can draw many useful conclusions from
such data. |
8. Makes international comparisons possible :

We can compare the economies of any two countries on the basis of
their national income data. We can know whether a country is rich or poor.
We can know how important agriculture or any other occupation is in
country as compared to other countries. We can also compare the level
and patterns of consumption and investment in different countries. We ¢
also compare the standards of living on the basis of the per capita incomes:

We can also know the rates of growth of different countries and draw
useful conclusions. ' '
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@ssnMATION METHODS OF NATIONAL INCOME

National income can be primarily estimated (or calculated) in three
ways .
(1) Income method

(2) Net product method

(3) Social accounts method

(1) Income method :

According to this method, national income is obtained by summing
up the income of every citizen in the country for the year for which the
national income is to be estimated. This income includes the total amount
paid by every production unit in the form of wages, salaries, interest, rent,
profit, and so on. The salaried class earns income in the form of salaries;
industrial units earn income in the form of profits; landowners earn income
in the form of rent or net agricultural output; and capitalists earn income
from the interest on their capital, etc. Income generated without any
productive activity, such as gifts, donations, or grants, is not included in
this calculation. This method can utilize income tax returns. However, in
a country like India, where the majority of people do not file income tax
and agricultural income is not taxable, this method is not very useful.
Nonetheless, this method can be used by collecting the income of every
individual during a census or through professional sample surveys. This
method is more useful for developed countries because, in such nations,
records of all types of income, production, and other data are maintained

with greater accuracy.

(2) Net product method :
First, let us see what is Net Production. Suppose that for a bakery
that makes bread, the total cost of the bread it makes is not its income or

Net Production. The cost of the items used for making bread, such as flour,

sugar, ghee, fuel, labour, etc., is subtracted from the total cost of the bread,

and the value added by manufacture is called Net Production. Similafly,

in a textile mill and other industrial units, the cost of the items produced
w materials, depreciation

after deducting the related expenses, cost of ra
is called Net Production.

of machines, interest on invested money, etc., I

In short, Net Production, i.e. the net increase in the price due to the
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aterials by the manufacturing unit, is .also Calleq
Production. These figures aré easily available for every industriy) unite t

National income can be obtained by suml?‘ling up.the Net Proye:
figures from all sectors of the economy, inf:ludmg Services, and addiy, Ethe
net income received from abroad. There 1s no possibility of any aMoyn
being doubled in this. For example, if a motor manufacturing Compa,
buys tires and some finished parts etc. from another industrial unit, g,
cost of tires and other parts is deducted from the total cost for Net
Production, so the Net Production of the company manufacturing tireg etc
is not included in this. '

The total cost of production can be easily obtained by mumplying
the total production by its appropriate price.

But it is more difficult to find the costs that have to be deducted frqp,
the total cost of production to find the net cost of production or the pet
increase in the cost of the product from the producing unit. Since there
is often no exact information about the costs related to production in each
producing unit, these costs are estimated. For example, farmers do not
keep accurate records of the costs incurred in farming to calculate the
income from farming. It is also difficult to estimate the services of their
family members who also work in it. Because the members of the farmer’s
family help in farming in their free time from their regular duties. In
addition, there is no exact information about the cost of seeds and
fertilizers used for farming. All this information is estimated roughly. In
the industrial sector, the cost of raw materials, labour costs, fuel costs, etc.
can be obtained, but it is difficult to find an estimate of mechanical
depreciation. Generally, the same amount is calculated for depreciation as
is the case in income tax. That amount is often not correct. The production
calculated by this method should be the result of investment and hard work
of the citizens of the country only. If the cost of each item of production
is calculated according to the market price, then it is called national income
at market price. But if the cost of each item is calculated according to the
price received by the producer unit, then it is called national income at
factor cost.

conversion of raw m

CtiQn

This method is mostly used in developed countries. However, the
national income obtained by this method cannot be considered highly
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eliable. In short, there is a greater possibility of error in the national
income estimated by this method.

(3) Social accounts method :

A profit and loss account is kept for every business, this account is
called a ledger, the information in the ledger can be used to decide what
kind of decisions to take in the business. This information is different for
overy different type of business. Similarly, the account that is kept by
covering all the income and expenditure records of the entire economy of

' |the country is called the National Accounts (Social Accounts or National
|Accounts). For this account, the entire economy of the country is divided
linto different sections, and by collecting information by section, the

income of the entire country can be found. Each section has two aspects,
income and expenditure. The amount spent in each section is recorded in
the expenditure, for example, if a salary is paid in an industrial unit, that
amount is recorded as an expenditure in that section, while in the civil

section, since that amount is received as salary, it is recorded in the
{income. Thus, each amount is recorded in both the income and expenditure

aspects, from this type of account, it can also be known how the different
sections of the entire economy are related to each other. For the purpose
of calculating national income, the entire economy is divided into four
sectors as follows :

(1) Citizens, (2) Producing Units, (3) Government, (4) Foreign trade.

|Citizens provide their services to other units such as industries and

{government and they buy goods from industrial units and industrial units
{pay compensation, salary etc. for the services of citizens, while citizens
buy the produced goods and pay in cash. The goods of one industrial unit
are also used in another industrial unit and the goods of another industrial
unit are also used in the industrial unit where they have utility. Thus, there

s an interaction of goods in the industrial unit. The goods of the industrial
{unit are exported to the government as well as to the foreign country, the

{8overnment pays wages, salaries etc. for the services of citizens, the
[8overnment collects taxes from industrial units and citizens. In foreign

;tl‘ade foreign countries import our goods, in this way the entire economy
'S interconnected. We can present this in the National Accounting System
|3 follows :
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National Accounting System
Income
1. Citizens
(1) Income from Producing Units|(4) Consumption L.

[11]

Income from Government

(2

Transferred Assets/Property
from Government [21]

A3)

(5) Taxes to Goverw
(6) Saving PR P S

2. Producing Units

—

(7)

Goods sold that are essential to
citizens [4] |

(11) Wages, salaries, em

[1]

Goods given to the govemment
[19]

(8)

(12) Taxes to the govemm[”]

©)
unit [13]

Finished goods given to another

(13) Finished goods pur‘cm
another unit [9]

(10) Export [22]

—— ]

(14) Tmport [23]

1(15) Undistributed profit
3. Government i

—

(16) Taxation by citizens [5]

—

(19) Purchased goods [8]

(17) Tax received from the manu-
facturing unit [12]

(20) Wages, salaries, etc. to citizens

2]

(18) Deficit

{(21) Property etc. given to citizens

[3]

'3. Government

(22) Import [10]

(23) Export [14]

(24) Balance

The figures in brackets [ ] in the income and expenditure in the above
table indicate the corresponding income or expenditure recorded in
another section. In this way the concept of the entire economy can be very
clearly understood and the national income can be calculated as folloWS

“According to the ‘cost of production unit

National Income = (1) +

(2) + (15)

= (1) + 20) + (15)
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This method is used in developed countries like America. In India,

there is 1O precise record of income and expenditure of each individual,

roduction unit, organization, etc. Often the economy is divided into more
Jetailed sections than the tables mentioned above. |

The data for the above accounts are obtained as follows :

Consumer goods etc. of citizens are obtained from retail trade data.

o—
.

Information on taxes, services, wages, purchased goods, etc. is
available from the government budget. |

\.\.)

3. *Commercial data provide information on sales, profits, losses, wages
paid to citizens, etc. -

4. Imports and exports are determined from the government’s foreign
trade data.

4.| ESTIMATORS OF INDIA’S NATIONAL INCOME

In India, since 1867, various individuals have tried to estimate the
national income. The first person to start in this field was Dadabhai
Naoroji. He tried to obtain the national income and per capita income of
India for the year 1867-68. To obtain the income of the agricultural sector,
he multiplied the total area of land by the average crop per acre and
multiplied it by the average price. Services were excluded from his
calculations. Since the information on the area of land, crop per acre, its
price, etc. was not very precise, the figures he obtained were not reliable.

In 1900, Lord Curzon tried again in this direction. He estimated
industrial income as half of agricultural income, which was an incorrect
estimate. For agricultural income, he assumed that there was a direct
relationship between land revenue and agricultural output; that is, as land
revenue increases, agricultural income increases. In this way, he derived
agricultural income figures from revenue income. He also excluded
services.

" In 1911, Findlay Shirras estimated the national income of India. He
also adopted the same methods adopted by Dadabhai Naoroji, Barber and
Karzan. One or two crops were selected to obtain the production of the
entire agricultural sector. To find out the non-agricultural income, he
assumed that the income from each sector is in proportion to the amount
of effort or labour used in the agricultural sector a5 well as in the non-
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agricultural sector. He estimated the national income of India for the Ve
1922 and 1927. In these estimates, he gave more importance to the fio
agricultural product or its income. .

Wadia and Joshi in their book ‘Wealth of India’ have given the
figures of national income for the year 1913-14. They have also ygeq the
same method as Frindle Shiresh. They have deducted 20 per cent of the
total income from agriculture and the industrial sector for dePreCiation 5
labour. Their method also cannot be said to be without flaws,

In addition, Shah and Khambhat calculated the national income for
both the period before and after World War L. They calculated the average
income of people engaged in different sectors. They also excluded S€rviceg
from this calculation, so their figures are also not considered correct
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Bouley-Robertson Committee :

As mentioned above, various people tried to calculate the nationg|
income of India, but their methods were very flawed. Moreover, accurate
and systematic statistical data were not available, so the Government of
India (then the British Government) in November 1933 invited Dr. A, [,
Bowle of the London School of Economics and Mr. D. H. Robertson of
the University of Cambridge to calculate the national income of India and
to give suitable advice for the same. They submitted their report in 1934,
In their report, they stated that the data relating to every industrial unit
and agriculture in India are very flawed and many are not even available.
They made the following recommendations for estimating the national
income :

He has suggested using both methods - income method and production
method - for estimating national income. Income of rural and urban areas
should be calculated differently. For rural areas, a random sample of
villages should be selected and information on production and all kinds
of services in the sampled villages should be obtained. Only specially
trained persons should be used to obtain all this information. These
persons should stay in the same village for a year and collect information

on agricultural income as well as all kinds of services. High-level officials
should also be appointed to supervise al] this.

For the urban areas, taxable incomes should be obtained from Income
Tax returns, and for non-taxable and other income, a purposeful sample
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survey should b.e. conducted. This survey should normally be carried out
hrough universmes.. Illp?me of industrial units or factories using electricity
otc. should be obtained in the form of production. In addition, it was also
quggested 10 conduct an interim census for income of urban areas.
Although the method suggested by these expert economists was very
comprehensive and beneficial, the government could not implement it and
then it could not be implemented due to the Second World War.

Dr. V. K. R. V. Rao’s National Income Estimates :
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Dr. V. K. R. V. Rao has obtained estimates of the national income
of India from 1925-26 to 1929-30 and for the year 1931-32. Due to the
accuracy of his method and data collection, the figures obtained by him
can also be put for international comparison. Dr. Rao first calculated the
national income for the year 1925-29 and from experience he felt that it
is better to choose the census year for calculating the national income in
a general way and to obtain as much additional information as possible
regarding national income. Therefore, he again calculated the national
income for the year 1931-32. According to Dr. Rao’s calculations, the
national income of India for the year 1931-32 is 1689.1 crore rupees. There
is a possibility of 6 per cent error in this figure. The annual per capita
income is Rs. 62 with an error of +6 per cent. No increase has been made
in these calculations for under-assessment in agriculture and income tax.
The increase is likely to be 10% on checking the data for agriculture and
it is unlikely that the tax evaders for income tax will be less than 5%.
Accordingly, the national income including an error of 6%, increasing the
national income, becomes Rs. 1766.4 crores and the per capita income
becomes Rs. 65 (with an error of £6%). However, for comparison with
other past estimates, it is necessary to calculate the first mentioned
estimate because in the past also, the income has not been increased for
under-assessment, on the basis of the national income figures of 1931-32,
he calculated the national income for the year 1942-43. In this estimate,
the increase in production and its price compared to the production and
price of 1931-32 was assumed as follows :

(1) Excluding Burma income.

(2) Production other than agriculture and industry has increased by 20
per cent compared to the production of 1931-32 and its value has
increased by 30 per cent.
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3) Non-agricultural production has increased by 11.1 per cent oy
value by 80.8 per cent. - Its

(4) The production of industries other than organized industrieg
increased by 50 per cent and its value by 60 per cent.

(5) The production of organized industries has increased by 90 Bl
and its value by 77.7 per cent. Cent

According to this assumption, the national income at the price B
by the productive unit for the year 1942-43 was estimated at Rg 3Zed
crores and the per capita income was Rs. 114. 23

Dr. V. K. R. V. Rao’s Method :

Dr. Rao used both the income method and the production rﬁeth()d
He used the net production method for the national income of the Yea'
1925-29 for (1) agriculture and forestry, (2) mining, (3) in dUStrieSr
(4) handlooms, (5) shipping and transport. While for the national iHCOmé
of the year 1931-32 he used the net production method only f,,
(1) agriculture and forestry, and (2) mining. In addition, using the 1931.
32 census, he obtained the total number of earning persons in the country
and found out whose income was included in the national income. T}e
total persons were divided.into two parts according to the persons whoge
income was to be found in the production method and whose income wag
to be found in the income method. The first section included agricultyre
forestry, mining, fisheries, etc.; The second section included industry,
trade, transport, services, administrative sector, arts etc. For the .Seconci
section, as much information as possible was obtained using income tax
returns and the missing information was obtained by making necessary
sample checks. In addition, income from immovable and movable property
etc. which was not included above was added. The national income was
calculated by deducting the amount of production and expenditure incurred
on income from the total income and adding the fluctuation of income and
expenditure with foreign countries. According to the situation of that time,
Dr. Rao’s method can be considered very good and the estimate he
obtained can be considered much better than the previous estimates.
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Estimates of national income earned by different individuals for
different periods are given in Table 1 below. g
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Table 1 : Estimates of India’s National Income
’sﬁ"-—m Area  |In which] For | Estimates| Per
NO- year did| which | in crores | capita
they year | of rupees | income
L try ? in Rs.
.| Dadabhai | British India 1868 340 20
Naoroji 1876
. | Barring and | British India 1882 525 27
Barber 1882
’{T,;;d Curzon| British India 1897-98 675 30
1| William | British India| 1901 | 899 390 17
Digby 1901 '
[5. F. J. British India 1875 574 31
Atkinson 1908
. | P. N. Sharma| British India 1911 = 50
7 Findlay | British India| 1921 1911 1942 80
Shirras 1922 1921 2598 107
8. | Shah and All India 1900-14 1106 36
Khambhata 1924 |1921-22 2364 74
9.| Wadia and | All India 1913-14| 1087 44
Joshi 1925 , _
10.| Vakil and | All India 1891-94 1138 42
Moorjan 1926 |1911-15 1774 59
11.| Dr. V. K. |British India 1925-29| 2301 78
R. V. Rao 1934 | 1931-32 1766 65
1942-43 3423 114
12.| National | Independent 1943 | 1948-49| 8710 255
Income India’ 1951
Committee - (First
: report) | 1948-49| 8650 257
1954

(Second
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13.| - Central India -report) 1950-51 9—,5—31\” 2\65
Statistical 1956 | 1955-56 | 10,698 M
Organization
(CSO) sty
14.| Central India 1960-61 15,593 3\59
Statistical 1967
Organization
(CSO) _ o
15.| Central India 1998-99 15,22,238%
Statistical 1999
Organization
(CSO) -
16.] National India 2014-15 |1,11,17,615 8775
Statistical 2019 '
Organization
(NSO) |
17.] National India 2023-24 |[3,02,40,248 2,13,853
Statistical 2024
Organization
(NSO)

Per Capita Income :

- Per capita income is obtained by dividing the National Income by the
country’s total population. The per capita income can also give an ides
of the country’s economic progress. If the country’s national income has
increased, but the population has also increased in the same proportion,
then there will be no increase in the per capita income. Moreover, if the
price level has risen, and due to that, the national income is calculated at
current prices, an increase will be observed, but this cannot be considered
areal increase. If the national income of different years is to be compared,
it should be obtained and compared at a single price (purchasing power),
i.e., at a constant price. The figures of Dr. V.K.R.V. Rao and the National
Income Committee in Table 1, shown above, can be considered reliable.
According to Dr. Rao, the per capita income for 1931-32 was ¥ 78 and
in 1943 was ¥ 114; however, if we consider the Wholesale Price Index,
this increase is not a true increase, because the price level in 1942-43 was
much higher than in 1931-32. All the estimators before Dr. Rao cannot
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be considered very reliable. For example, both Lord Curzon and William
Digby obtained national income estimators for the year 1901, yet there is
a significant difference between their two figures. The main reason for this
difference could be that the method they used to calculate the national
income was different, and additionally, the data obtained from various
sectors may not have been reliable. Table | provides the national income
estimators and per capita income figures obtained by various authors.
National Income Committee :

After India’s independence in 1947, due to the lack of proper and
reliable data on the importance of national income, the Government of
India constituted the National Income Committee on 4th August 1949.
This committee consisted of Piof. P. C. Mahalanobis, Chairman; Dr. D.
R. Gadgil and Dr. V. K. R. V. Rao as members. The main work of this
committee was to improve the quality of information available for
different fields, to find national income and to suggest how to increase
research in the field of national income. As per the recommendation of
the National Income Committee, the National Sample Survey was started
in 1950. Through this sample survey, the information required for national
income and state income is also collected in different surveys, due to
which the statistical information at the state level and the central level
improved more and more. This committee has issued two reports, the first
in 1951 and the second in 1954, which have described the sources of
information related to national income, and the methods adopted for
national income. |

This committee also used the production method and the income
method like Dr. Rao’s method. The production method was used in
agriculture, forestry, animal husbandry, fisheries, mining, hunting etc.
industries. While the income method ‘was used in the transport, trade,
service, administrative ‘sector, business arts sector, social service etc.
sectors. In urban areas, income from immovable property like houses etc.
was accepted from the municipal register, while in rural areas, income was
estimated from the value of houses etc. After getting income from different
sectors, the national income figure was obtained by adding the net income
from abroad. Dr. Rao’s method and the method of the National Income
Committee are similar to-some extent, but there are some changes in some
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laces; like, Dr. Rao has — -
P given 1, 1 and 3 weightage to labour

!

dependent labourers and minor labourers respectively. While the N
Income Committee has excluded the services of minor labourers Dat Na
has derived income from industrial units through the income m %
while the committee has derived income from the production methostho
reason for this may also be that according to the Industrial Act, The
industrial producer unit is required to keep a systematic account i
production, expenditure, etc. and those figures are published throy (;lf
government. The National Income Committee also faced many dlfﬁég lth
in finding income information from the agricultural sector am;l Hes
industrial sector. Since the expenditure data could not be found iy e
agricultural sector, it was assumed that 21 per cent of the total costth
production was deducted as cost. Accordingly, the net income figures v a
obtained by making different assumptions in home industries. Due to th:re
assumptions, the margin of error in the calculation of national income Sie
likely to increase. In addition, since it is difficult to find the wages Osf
workers engaged in different types of business industries, there is
possibility of error in the income of that sector. It is natural that the methog
of national income changes as the statistical information improves with
the passage of time. Accordingly, the National Income Committee made

- some changes.

" The work that was started by the National Income Committee was
taken over after 1951 by the Central Statistical Organisation (CSO), which

was established by the Government of India. Under the auspices of this

organization, the National Income Unit was created. The main functions

of this unit are as follows :

(1) . Calculation. of natlonal income

(2) Improving the methods for calculating natlonal income
(3) Obtaining state-wise income figures

(4) Taking appropriate steps to make useful informati
income more reliable

on on national

(5) Initiating research work in the ﬁeld of natlonal income.
ational Income Unit, seminars and

Since the formatx_on of the N
conferences have been organized to improve the research and methodology

oS -—4__—4
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f national income and national income is calculated accordingly
2

he advice of renowned economists from the country and abroad
esult and due to the efforts of this unit, the

NIU) departmentally;

acome is obtained from each department,

taking
. As a

. National “Indian Association for
research 1 Nationa Income-and Wealth” was established. As a result

nere has been a lot o.f improvement in the estimates of national income.
rable 2 gives the national income obtained by the National Income Unit

so that it can be understood how much national

Table 2 : National Income as Estimated by the
National Income Commiittee

————

(in crores of rupees, at current prices)

Source 2022-23 | 2023-24 | 2024-25
1. Primary sector 49,60,015| 54,10,210( 59,26,078
.1 Agriculture, cattle, forestry | 44,49332| 48.77.867| 53.85.291
and fisheries '
7.2 Mining ) | 510,682 532343 5,40,788
2. Industry/secondary sector | 63,15,335| 70,89,650| 76,03,402
2.1 Manufacturing 35,34,867| 39,21.596| 41,69.419
2.2 Electricity, gas, water - - 6,09,068| 7,66,435| 8,06,974
supply and other services ' ‘ '
"2.3 Construction 21,71,401| 24,01,618] 26,27,009
3.- Services/tertiary sector 1,33,71,348 [1,49,13,028{1,64,92,552
3.1 Trade, hotels, transport, | 44,12,008 | 48,28,505| 52,57,396
communication and broad- | ' : |
casting related services ‘ ‘
3.2 Financial, real estate and 56,00,439| 62,44,153| 68,81,866
professional services az :
3.3 Public administration, 33,58,901| 38,40,370| 43,53,290
defence and other services : ‘ ]
"Gross value added at basic | 2,46,46,698 [2,74,12,888(3,00,22,033
_p_rices T '
RC/BF

TSG (Seme-6) Statistical Analytic Methods — 11 [70]

| o
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2,68,90,473(3,01,22.956 %
~3,70,307| - 4,12,176%8’245
Gross national income 2,65,20,166(2,97,10,786 N
Source : Provisional Estimates of Annual Gross Domestj,
For 2024-25 (Published by NSO). i

" We can deduce the special characteristics of India’s income fig
Table 2. Looking at the National Income f'lgures across‘different Secmrrsn
we can see that the Services sector contributes approximately 55%, th’

Industry sector contributes 25%, and the Agriculture sector COntriby e
. e
20% to the National Income. *

Net taxes on production +22,43,775

Gross domestic product
Net income from abroad

Pro(h lef

Table 3 gives the national incon}e and per capita income for differep
years: _
Table 3 : National Income and
per Capita Income for Different Years

National income in Per capita incom‘emq
billion rupees
Year [Atcurrent At the same price|At current|At the sm
prices - | asin2011-12 prices as in 2011-12

2011-12| 86.05 86.05 64,316 64316
2012-13 | 97.43 90.64 72,137 67,061 |
2013-14 | 109.11 95.83 79,933 70,053 |
2014-15| 119.56 101.40 86,438 73407 |
2015-16 | 129.89 109.30 94,732 79,521 |
2016-17 | 145.45 118.82 1,04,277 85,321
2017-18 | 159.27 125.68 1,14,923 90,634
2018-19| 175.76 132.89 1,26,505 95,502
2019-20 | 185.39 136.01 1,35,468 98,421
2020-21| 179.99 127.07 1,30,865 92,706
2021-22| 212.18 138.83 1,51,012 99,155
2022-23 | 235.40 148.87 1,72,000 1,08,572
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@TIMITATIONS OF INDIA’S NATIONAL INCOME ESTIMATES

We will describe some of the diffi
income in lndia.. As a result of these diffi
pe calculated with the desired accuracy.

1. The financial year for economic pur

] ThiS ear i . poses iS ﬁ'Om ]St Aprll to 3]5(;
March. year 1s considered for a]] government budgets, economic
development plans, etc. India is 5

, : n agricultural country and its
economy is agricultural. The year for

Aered o agricultural incomz is generally
considered from 1] July to 30t Jype. Apart from that, the financial

year of banks, insurance etc. is also different. If the financial years

of those ent'ities are different, then it is difficult to get the income
and expenditure accounts.

culties in calculating national
culties, national income cannot

3. The main difficulty in calculating national income is statistical data.
Since national income is the income covering the entire economy of
the country, the data on which it is calculated must be very reliable
and accurate. The statistical data collected in India are mainly used
for different purposes. Therefore, if this data is used to prepare
national income estimates, there are some limitations in using its
estimates. For calculating national income, p}oduction, prices, cost
of production, different types of services, wage rates - all these things

. 1 : ‘ ‘
are required. 3 India’s national income is calculated by the income

method. This income mainly belongs to persons engaged in business
activities and other services. Census data is used for this information.

3. Almost 3 of the national income comes from different productive

units. The agricultural sector is the main one. All the statistics of
agricultural production and animal production are not obtained
through a specific method like sample survey etc., besides, the
production of animals like milk -production, wool production etc. is:
not kept in a specific account. Because this production is mainly done
in rural areas, where people do not keep accounts. Vegetables and
fruits that are grown in places other than farms or fields like river
banks, forests, roadsides, house yards, fences etc. are completely
- excluded. The forest department collects this information for forest
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produce, but it gets the information for the department under its

control, the information of the remaining departments like the
departments under the Revenue Department and apart from that, the |
trees on other river banks and roadsides, village paddy fields etc, are |

not counted.

4. Cost of Production : Accurate figures on the costs incurred to obtaip
net output for national income are required. This information ig not
available, especially in the agricultural sector, livestock productioy
costs and fisheries.

5. Income other than from production centers, wl}ich is derived from
services like employment, business, etc., can be calculated Using
Income Tax returns. However, very few individuals in India pqy
income tax. Therefore, it is difficult to ascertain the income of the
remaining individuals in these professions.

6. Information on immovable property such as houses etc. can be
obtained in the year of the census, but it is difficult to assess the
income from these properties for other years. In urban areas this |
income can be obtained by using municipal taxes but this is not |

' possible for villages where there is no house tax.
The National Income Committee is continuously working to improve

India’s national income figures. As a result, national income estimates are

gradually becoming more and more reliable.

State Income :

National income is the total net income generated by the citizens of
the entire nation.. Similarly, the income of the state cannot be defined.
Because the movement of goods, labour and capitétl is free between'states,
while it is not possible between two countries. In a large country like India,
the production and quantity of different units like agricultural production,
industrial production are different in different states. There can be many
reasons for this. Due to'this inequality, the importance of different regions
in the political, économic atid social fields is different. For this, in the
Third Five Year Plan, it was thought that eachi state should develop equally
and related state-wise plans were formulated, so that the importance of the
state’s income figures increased. ; -

L4
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| Just as national income is the measure of the progress of the nation,
| state income shows how much progress has been made in the economic
| sector of the state. Different schemes can be implemented according to that
progress. No matter how many shortcomings there are in obtéining state
| income, this is the only tool to compare the economic situation and
| progress of different states in the country. How much economic progress
| or income has increased at the state level due to different schemes. It can
| be measured by state income. Based on the state income, it can be decided
| how much different types of taxes should be levied in the state. Due to
| this importance of state income, a separate unit is kept in the state
 statistical bureau to obtain state income. These figures are used to make
‘:..different decisions at the state level as well as at the national level.

There are some difficulties in obtaining the income of a state
{ precisely. Just as foreign income can be found from import-export figures
{in the calculation of national income, income from other states cannot be
| found in the income of a state because there is a concession for import-
export of certain items with each other. It is difficult to obtain these figures
i for border areas. In addition, if a person lives in one state and owns
| property in another state or has shares in an industry there, it is difficult
to obtain his income. Therefore, it is not possible to calculate this income
in the form of national income. For this reason, in calculating state income,
the income coming from the state itself is considered. In short, the net
product of the state is called state income. If a person of a state gets income
from another state, that income is excluded from the state income.

In India, the first state income figures were published in the ‘Madras
Year Book’ in the year 1923. Dr. Natarajan gave estimates of state income
for the years 1938-39 and 1949-50. Among the state bureaus, the Bombay

1948-49. Now every state bureau regularly estimates state income. The
contribution of the ‘National Council of Applied Economic Research” is
also important in improving this estimate. Under its initiative, state-wise
state income figures were published for the year 1960-61.

To make the state’s income figures more reliable, various conferences
were organized by the Central and' State Statisticians under the auspices
of the CSO, in which the following recommendations were made :

T SG (Seme-6) Statistical Analytic Methods — 12 [70] RC/BE

State Bureau was the first to systematically obtain state income in the year |




- (4) The CSO shall indicate the methods for obtaining State-WiSé revey
i ue

B |
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(1) Every State Bureau shall make it a priority to estirm
P tate

income.

(2) The CSO and the State Bureau shall endeavour to improy
" estimates by mutual cooperation.

(3) The State Bureau shall furnish the National Sample Survey N
with the information it requires and the National Sample Sypy &y s[?S) |
make every effort to obtain that information. i

ethe‘

from the Railways, Posts and Tartpal Departments.

In short, the CSO.and the state bureau should try to improye these |
figures through continuous cooperation and efforts of each other. As a:
result, the state revenue figures are published regularly every year ang they
are becoming more reliable. |

INCOME DISTRIBUTION
6.| INTRODUCTION

How national income is distributed in any. country is an importag;
question. Generally, it is desirable from the point of view of social justice
that income should be distributed equally, but it is not possible. From the
point of view of economics, it is considered good to reduce income
inequality as much as possible. The question of reducing incomevinequality
is an important question for every country. This question is also puzzling
leading countries like America and Europe. According to a report of a
study by the United Nations Organization in 1970, in Western Europe, the “
richest 10 per cent of the people receive a third of the national income |
of the entire country. On the other hand, the poorest 10 per cent of the
population receives a mere 2 per cent of the overall national income. That
is, the richest 10 per cent of the people receive 33 per cent of the income |
while the poorest 10 per cent of the people receive only 2 per cent of the
income. Countries that have suffered from such inequality include West
Germany, France, Italy, England and a few other countries.

‘West Germany and Japan have achieved very rapid economic growth
in the post-war years. In West Germany, just 5% of the upper class earn’
37% of the national income, while in the West 70% of the population live
on the same share of income. The unequal distribution of income has led
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to a rising standard of living. Another reason for rising inflation is that
when a few people have more income, they spend more than they need

and buy things at higher prices. In short, as economic inequality increases,
inflation increases.

According to the laws of economics, rich people can increase their
incomes 1o a greater extent than poor people, so income inequality cannot
be reduced completely, but it can be reduced gradually. It is difficult to

measure economic inequality precisely, but some efforts have been made
to measure 1t.

[ 7.] PARETO’S CURVE

L=

In 1897, the Italian economist Vilfredo Pareto wrote an article about
this curve in his country’s economics Journal “Cours d’Economie Lausanne,
1897, Vol, 2, Part 17, According to Pareto, the distribution of income in
every country and at every time follows a certain curve. Later, he found
that the income distribution curve may not be the same for every country
and every income level, so he said that this rule is true for some income
levels. He tried to approximate the income of countries beyond this curve.
He drew some economic and social conclusions from this rule. He also
obtained the cumulative distribution from the income distribution of
countries and drew different curves for each country, placing the cumulative
distribution on the y-axis and income on the x-axis. From this curve, he
concluded that the curves of this distribution for different times have some
kind of trend. From this, he discovered this curve. The definition of
Pareto’s curve can be given as follows :

If the number of people with annual income x or more is N, then the
Pareto curve can be represented as :

N = Ax-a | i IR ¢ 3

Where A and o. both are constant, and their values are to be found

by fitting the income data to this curve. Typically the value of & is around
1.5. Taking the logarithm of (1), |

log N = log A —alog x Ol )

That is, if we take the logarithm of the number of people with income

X or more and plot it against the logarithm of income x, the points on the
graph will form a line. The slope of this line will be — a.. By using a double
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logarithmic scale, the number of people with both small and large income
can be included on the graph. In Figure 4.1, the venl?al axis shoys ths
logarithm of the lower limits of income in the income distribution, an:

the horizontal axis shows the logarithm of people with that income,

A

L]

log x

O 2
logN —> B\

, , ~ Fig. : 4.1
The line AB is tangent o to the angle OAB made with the verticy
axis. Pareto’s first income information curve was given as follows :

N =AeB* (x =) 9l Le 9 )
Taking the logarithm of which,
log N = log A — o log (x—c)= Bx ptinpiiipnry=Nial @

Where the constant is also to be determined from the income data
for each period and period. ¢ is the smallest value of income from which
the curve starts. Pareto himself ignored this curve becéusc its value was
too small to fit the income data. For example, in 1890 in the Grand-Duche
Do den burg the constants of curve (3) were ¢ = 220, B = 0.00006, ,
log A = 8.72204 and o = 1.465 while the constants of curve (2) wefe

log A = 83324, o = 1.6655

Curve (2) was fitted only to the income data of the upper class. Since
the value of in curve (3) was very small, it was modified to show that the
curve in (2) was suitable for income data. He initially believed to some
extent that his curve could be fitted to the data relating to the entire income
range for every country and at every time. But this belief is not correct
According to the theory of this curve, there should be an infinite numbet
of people with income slightly above zero, which is not possible i
p’ractice. As income. increases, the number of people with that incom¢
decreases. Therefore, this curve is not very suitable for fitting into the
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jower incomes which are not subject to income tax. Pareto himself later

realized this fact. His curve is better suited to fitting to the upper incomes
than to the lower incomes.

7.1 Derivation

Pareto drew two conclusions based on his curve -

(1) The shape of the income distribution curve on a double logarithmic

scale is not only the same for the upper income but is the same for
all income ranges.

(2) From this distribution trend, it can be said that the only way fo
increase economic prosperity is to increase national production.
because the contribution of the poor to the national izcome cannot
be increased without this. According to Pareto’s opinion. if the
income of any country is to be increased or economic inequality IS
to be removed, the proportion of national income should increase
more than the proportion of population. In this way, the lower income
class can come to the upper class and as a result, the inequality of
income decreases, in short, it is not possible to increase the income
of the poor without increasing the income of all the people.
Pareto fitted his curve to the incomes of several countries ard the

slope of the line shown in Figure 4.1 did not vary by more than 3 or 4
degrees from 56 degrees; that is, the value of a came to about 1.5.

Then Sir Josiah Stamp worked: in this field in 1935 and in his case
the value of a came to 1.6 to 1.7. In short, the value of a came to around
1.5. If this rule is correct, then it can be concluded that the higher the value
of a, the greater the degree of inequality and the lower the value of «,
the less the degree of inequality. From this, the value of a can be
considered as a measure of income inequality.

We have seen in Figure 4.1 that this curve becomes a straight line
on a double logarithmic scale. Parameter a Shows the slope of the trend
line and is the elasticity of the income distribution function because

. x dN _ o

5 N g o SR 1Ty i (5)

a is called the value of N individuals earning x or more in relation
to the lower limit of the income class x. It can be interpreted as follows.
For example, a = 1.5. The lower limit of some income class is Rs. 1,000.
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Now, if that income is increased by 10%, i.e., the value of ingj; idug

earning Rs. 1,100 or more should be 15% less than that of indjy; idug val
Ualg

earning Rs. 1,000.
Because a = 1.5. Parameter a is the rate of decline in the Num,

of people with income as the income class increases. Normally, th y ler |

of a is greater than 1.0, so as income x increases, the number of Peo l;

with that income decreases.

Now, let us interpret the curve in (1) in another way. leferentldt
the income distribution N = Ax™® with respect to x,

ﬂ W) Aaxo-1
Ay e (6)
That 1s,
dN = — Aoxo-1 gy
occurs. Therefore, the relative decrease in the number of individya)g N"
dN  —Aox™%1

— dx
dx AxTE

o ) ,
= -;dx oo s5:0es ()

Now, let us interpret (7). Suppose the lower limit of the income cjagg
increases by dx = 100 dx = 100, i.e. the lower limit of income increases
from Rs. 1,000 to Rs. 1,100, then the relative decrease in the number of
persons N is

L BN Uy S S @
N 1000 10 -

It occurs. Now, upon increasing the lower limit again by dx = 100,
the relative decrease in the number. of individuals N is approximately.

AN ot 0o g s 4 s o sl 9)
N 1100 11
Which is less than (8). That is, this decrease is less than the decrease |
in the number of individuals when the lower limit of the income class is
increased from Rs. 1,000 to 1,100, so we can say that as income increases,

the relative decrease in the number of individuals having that income
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b/ec—;—“—‘;s smaller and smaller and that decrease occurs in the proportion
From this we can conclude that it is easier for individuals whose

income is above a certain limit to increase their income than for individuals
| whose income is below this limit.

We saw above that the value of the valuer for a Pareto curve is , and
the value of is typically around 1.5. This is another property of the Pareto
curve. The relative increase in income is proportional to the relative

decrease in the number of people with income because

dN _ dx

~ “‘1‘;‘ e v wov 30

The conclusions of the Pareto curve are consistent with the principles
of economics.

From this curve given by Pareto, he tried to derive a general social
|]aw and that is that no matter how many steps are taken to remove
| economic inequality, that inequality cannot be removed because the
natural law for the distribution of income applies in every situation. The
distribution of income remains largely according to the curve given to him.
To put this in Pareto’s own words, “The trend of the distribution of income
| in the entire country takes a certain shape. If there is a change in one part
of the curve, it affects the other part of the curve and finally the whole
change results in the original form”. Pareto himself was a staunch
economist with a very old-fashioned mindset. And he was opposed to
{social changes. His law about income distribution is a general law of
nature. He believed that. In support of this, he states that he has derived
this law by obtaining income information for different countries at
different times. He adapted this curve for this rule by obtaining information
on the income of countries such as Britain, Prussia, Saxony, Florence,
Basel, Peru, etc. Social customs are different in every country, but the
distribution of income remains the same.

|| 7.2 Applications of Pareto’s Law of Income Distribution

The Pareto’s Law of Income Distribution states that in any economy,
|a large portion of wealth or income is controlled by a small fraction of
the population. Vilfredo Pareto, after studying European economies in the
late 19th century, observed that approximately 20% of the population

EE——
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of total income. This 80/20 principle has Since

controlled about 80% - .
f imbalance, applicable in economics, business
3

become a universal rule o
and management.
1. Economic and Social Inequality Analysis @

pareto’s law helps in analyzing how income oOf wealth is distriby, d
among people in an economy. Economists use the Pareto distributig, to
measure inequality and visualize it through curves such as the Loren,
Curve and Gini Coefficient. The steeper the Pareto curve, the higher the
inequality - indicating that a small percentage of people control a lal‘ge
share of total income. Governments and researchers study income pattery, -
to monitor how wealth is concentrated. Economists can identify Whethe,
economic reforms or policies have increased or decreased inequality Over
time. It supports the design of poverty reduction programs by identifyip,
income groups that need attention. Example : If in a country, 10% g
people earn 70% of total national income, Pareto’s law helps policymakers
recognize a high level of inequality and take corrective actions.

2. Taxation and Fiscal Policy :

In fiscal policy, Pareto’s principle is crucial for designing progressivye
taxation systems. Since a small fraction of citizens holds most of the
wealth, targeting this group through higher tax rates can help generate
substantial revenue without overburdening the lower-income population,
Designing progressive tax brackets (where the tax rate increases with
income). Estimating optimal tax rates for high-income groups. Allocating
resources for social welfare schemes like education, healthcare, and
subsidies. Example : If 20% of citizens contribute 80% of tax revenue,
the government can focus audits and policy adjustments. on this segment
to ensure compliance and efficiency. -

3. Business and Marketing Decision-Making :

In business, the Pareto principle reveals that 80% of profits come
from 20% of customers or products. Companies can use this insight to
focus efforts on the most profitable segments rather than spreading
resources evenly. Customer Relationship Management (CRM) : [dentify
and retain top 20% of customers who generate maximum sales. Inventory
Control : Focus on 20% of products that account for 80% of turnover.
Sales Strategy : Allocate marketing budgets to key customer groups.
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gxample : In retail, a company might find that 200 of its 1,000 products
generate 80% of total revenue. Focusing on these products increases profit
efficiency.

4. Financial and Investment Planning :

]n\festm"s and financial analysts apply Pareto’s principle to identify
high-performing assets or investments that yield maximum returns. The
idea is to focus on the minority of investments responsible for the majority
of profits. Portfolio Management : Diversify but prioritize top-performing
stocks. Risk Management : Identify few investments that contribute most
to overall portfolio risk. Corporate Finance : Recognize projects or
business units driving most revenue.Example:If 20% of investments in a

mutual fund qc?ntribute 80% of the total returns, fund managers can
increase allocation toward those top assets.

5. Resource Allocation and Productivity :

Organizations use Pareto’s law to improve productivity by identifying
the critical few activities that generate most results. It helps in time
management and efficiency improvement. Prioritizing important tasks in
project management. ldentifying 20% of processes:causing 80% of
production delays or defects. Streamlining resources to hi gh-impact areas.
Example : In a manufacturing unit, 20% of machine breakdowns might
cause 80% of downtime. Fixing those key issues can drastically improve
productivity. e
6. Risk and Insurance Analysis :

Insurance companies observe that a small _por_t’ig'ﬁ'o‘f policyholders
file most claims. Pareto’s law helps insurers predict risk concentration and
set premiums accordingly. Assessing risk exposure across customer
groups. Designing premium structures based on claim frequency. Detecting
fraudulent claims by analyzing outliers. Example : If 10% of policyholders
file 80% of claims, insurance firms focus on this high-risk group for
detailed risk assessment.

1, Development' Economics :

In development studies, Pareto’s law helps compare income
distributions between countries and track economic progress. It reflects
whether growth benefits are reaching all social groups or concentrated in
a few. Classifying nations as developed, developing, or underdeveloped
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based on income inequality. Evaluating economic reforms or glOba?Zati
0

impacts on income spread. Measuring poverty reduction effectiVene
Example : When comparing countries, if one shows a flatter Pareg, .

(more equal distribution), it indicates better social equity compareq b e
country with a steep curve. a

8. Policy Evaluation and Public Administration :

Governments usc Pareto analysis to evaluate which Programme,
departments, or policies deliver the greatest benefits to Citizeng, Thi;
ensures efficient allocation of public funds and improved 8OVernanc,
outcomes.ldentifying welfare schemes that help the largest Number of
citizens.

Measuring performance of ministries or departments.Optimizin
budgetary spending to achieve maximum public benefit. Example : |f 209,
of welfare programs account for 80% of positive social impact, future
funding can prioritize these programs.

Pareto’s Law of Income Distribution extends far beyond income or
wealth. It offers a universal framework to identify the “vital few” that drjy,
most outcomes, whether in economics, business, or public policy, By
applying this principle, decision-makers can optimize efficiency, improve
equity, and focus on high-impact areas to achieve sustainable progress,

8.| LORENZ CURVE
8.1 Concept

In economics, the Lorenz curve is a graphical representation of the
distribution of income or of wealth. It was developed by Max O. Lorenz
in 1905 for representing inequality of the wealth distribution.

The curve is a graph showing the proportion of overall income or
wealth assumed by the bottom x% of the people, although this is not
rigorously true for a finite population (see below). It is often used to
represent income distribution, where it shows for the bottom x% of
households, what percentage (y%) of the total income they have. The
percentage of households is plotted on the x-axis, the percentage of income
on the y-axis. It can also be used to show distribution of assets. In such
use, many economists consider it to be a measure of social inequality.




r

JATIONAL INCOME 178

The concept is useful in describing inequality among the size of
individuals in ecology al.ld in studies of: biodiversity, where the cumulative
Proportion of species is plott'ed against the cumulative proportion of
i dividuals. It 1s also useful in business modeling : e.g., in consumer
Gnance, to measure th‘e actual percentage )% of delinquencies attributable
(0 the x% of people with worst risk scores. Lorenz curves were also applied
(o epidemiology and public health, e.g., to measure pandemic inequality
os the distribution of national cumulative incidence (y%) generated by the

opulation residing in areas (x%) ranked with respect to their local
epidemic attack rate.

Cumulative share of income earned

“

100%
Cumulative share of people from lowest to highest incomes

Points on the Lorenz curve represent statements such as, “the bottom
20% of all households have 10% of the total income”.. |

A perfectly equal income distribution would be one in which every
person has the same income. In this case, the bottom N% of society would
always have N% of the income. This can be depicted by the straight line
y = x; called the “line of perfect equality”. -

By contrast, a perfectly unequal distribution would be one in which
one person has all the income and everyone else has none. In that case,
the curve would be at y = 0% for all x < 100%, and y = 100% when x
= 100%. This curve is called the “line of perfect inequality”.
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The Gini coefﬁcxent is the ratio of the area between the line OfPerfe
equality and the observed Lorenz curve to the area between the line ct
perfect equality and the line of perfect inequality. The highe, tl(:
coefficient, the more unequal the dlStI‘IbUthﬂ is. In the diagram g, the

A
right, this is given by the ratio ﬂ Where A and B are the areag o

regions as marked in the diagram.

8.2 Derivations
The Lorenz curve is a probability plot (a PP plot) comparing the
distribution of a variable against a hypothetical uniform distribution Of thyy
variable. It can usually be represented by a function L(F), where F, the
cumulative portion of the population, is represented by the horizonty] axis,
and L, the cumulative portion of the total wealth or income, is represented

by the vertical axis.
*  The curve L need not be a'smoothly increasing function of F. p,
wealth distributions there may be oligarchies or people with n 'SZative
wealth for instance.

For a discrete distribution of Y given by values y,, ..., y, in nop.
decreasing order (y; < y;;1) and their probabilities /() : = Pr(Y ) the
Lorenz curve is the continuous pleCerse linear function connectmo the
points (F;, L-), i =0 to n, where Fy =0,Ly =0, and for i=1to p .

i

= Zf(y,)

Lgr=

I

jor
R
S

When all y; are equally probable with probabilities L this simplifies to
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For a continuous distribution with the probability density function f
and the cumulative distribution function F, the Lorenz curve L is given

by :
Lt r@ade [T 1 fy
[* tr@a m

L(F(x)) =

Where p denotes the average. The Lorenz curve L(F) may then be plotted
as a function parametric in x : L(x) vs. F(x). In other contexts, the quantity

computed here is known as the length biased (or size biased) dlstrlbutlon
it also has an important role in renewal theory.

Alternatively, for a cumulative distribution function F(x) with inverse
x(F), the Lorenz curve L(F) is directly given by :

The inverse x(F) may not exist because the cumulative distribution
function has intervals of constant values. However, the previous formula
can still apply by generalizing the definition of x(F)

x(Fy) = inf{y : f() 2 F}}

Where inf is the infimum.

8.3 Application of Lorenz Curve

A graphic measure of dispersion in a statistical series is known as
Lorenz Curve. It provides the user with an immediate glimpse of the degree
of variation in the given statistical distribution from its mean value; hence,
is a simple measure. Prof. Lorenz first used this measure of dispersion for
the measurement of economic inequality related to the distribution of
income and wealth ‘across different nations or different time periods for
the same nation. Since then, the application of the Lorenz Curve has spread
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widely for the measurement of disparity cf distribution related to Varigy,

parameters distribution of wages and profits.
The parameters in which the Lorenz Curve is now applied f, the
measure of dispersion are as follows :

1. Distribution of Income :

Helps governments understand income gaps between rich an( Poor
Used to formulate taxation and welfare policics. Economists uge i to‘
compare countries or time periods. Example : If 20% of the Populatiq,
earns only 5% of income, and 80% of income goes to 20% of People _
the Lorenz curve will show a steep bend, indicating high income ineqyq; ty

2. Distribution of Wages :

Helps policymakers design fair wage policies. Employers can analyze
pay disparity within organizations. Used in labor economics to study Wage
structures by gender, education, or occupation. Example : If the top 10%
of employees earn 40% of total wages, the Lorenz curve will be far be|qy,
the equality line - showing unequal wage distribution.

3. Distribution of Wealth :

Helps in assessing economic inequality. Used in land reforms ang

wealth tax policy. Organizations like the World Bank and UNDP use j;

to measure global inequality. Example : If 10% of the population ownpg
70% of the wealth, the Lorenz Curve will show extreme inequality.

4. Distribution of Profits : _

Important for market structure analysis - helps identify monopolies
or oligopolies. Assists in taxation and competition policy formulation.
Investors can use it to assess market concentration. Example : If only 5%
of firms earn 60% of total profits, the Lorenz Curve shows high inequality
in profit distribution - typical of industries with few dominant players (e.g.,
tech or telecom). ' '

S. Distribution of Production :

Helps governments in industrial and regional planning. Identifies
imbalances in production, guiding resource allocation. Useful in supply
chain and market analysis.

Example : If 20% of factories produce 80% of goods (80/20 rule),
- the Lorenz Curve shows a skewed production distribution.
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6. Distribution of Population :

Helps in urban planning and infrastructure development. Identifies
overpopulated vs underpopulated areas. Supports resource distribution and
migration studies. Example : If 50% of the population lives in only 10%
of the land area, the Lorenz Curve will show high population concentration.

EXERCISES

Define National Income.

State the uses of National Income estimates for a country.
Explain the methods for the estimation of National Income.
Describe the principle of Pareto’s Law of Income Distribution.
Write a short note on Lorenz Curve.

State the Applications of Lorenz Curve.

State the Applications of Pareto’s Law of Income Distribution.
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