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FOREWORD

The National Curriculum Framework (NCF), 2005, recommends that
children’s life at school must be linked to their life outside the school. This
principle marks a departure from the legacy of bookish learning which
continues to shape our system and causes a gap between the school, home
and community. The syllabi and textbooks developed on the basis of NCF
signify an attempt to implement this basic idea. They also attempt to
discourage rote learning and the maintenance of sharp boundaries between
different subject areas. We hope these measures will take us significantly
further in the direction of a child-centred system of education outlined in
the National Policy on Education (1986).

The success of this effort depends on the steps that school principals
and teachers will take to encourage children to reflect on their own learning
and to pursue imaginative activities and questions. We must recognise
that, given space, time and freedom, children generate new knowledge by
engaging with the information passed on to them by adults. Treating the
prescribed textbook as the sole basis of examination is one of the key
reasons why other resources and sites of learning are ignored. Inculcating
creativity and initiative is possible if we perceive and treat children as
participants in learning, not as receivers of a fixed body of knowledge.

These aims imply considerable change in school routines and mode
of functioning. Flexibility in the daily time-table is as necessary as rigour
in implementing the annual calendar so that the required number of
teaching days are actually devoted to teaching. The methods used for
teaching and evaluation will also determine how effective this textbook
proves for making children’s life at school a happy experience, rather
than a source of stress or boredom. Syllabus designers have tried to
address the problem of curricular burden by restructuring and reorienting
knowledge at different stages with greater consideration for child
psychology and the time available for teaching. The textbook attempts to
enhance this endeavour by giving higher priority and space to
opportunities for contemplation and wondering, discussion in small
groups, and activities requiring hands-on experience.

The National Council of Educational Research and Training (NCERT)
appreciates the hard work done by the textbook development team
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(vi)

responsible for this book. We wish to thank the Chairperson of the advisory
group for Social Sciences textbooks at Higher Secondary Level, Professor
Hari Vasudevan and the Chief Advisor for this book, Professor Tapas
Majumdar for guiding the work of this committee. Several teachers
contributed to the development of this textbook; we are grateful to them
and their principals for making this possible. We are indebted to the
institutions and organisations which have generously permitted us to
draw upon their resources, material and personnel. We are especially
grateful to the members of the National Monitoring Committee, appointed
by the Department of Secondary and Higher Education, Ministry of
Human Resource Development under the Chairmanship of Professor
Mrinal Miri and Professor G.P. Deshpande, for their valuable time and
contribution. As an organisation committed to systemic reform and
continuous improvement in the quality of its products, NCERT welcomes
comments and suggestions which will enable us to undertake further
revision and refinement.

Director

New Delhi  National Council of Educational
20 December 2005 Research and Training
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RATIONALISATION OF CONTENT IN THE TEXTBOOKS

In view of the COVID-19 pandemic, it is imperative to reduce content
load on students. The National Education Policy 2020, also emphasises
reducing the content load and providing opportunities for experiential
learning with creative mindset. In this background, the NCERT has
undertaken the exercise to rationalise the textbooks across all classes.
Learning Outcomes already developed by the NCERT across classes have
been taken into consideration in this exercise.

Contents of the textbooks have been rationalised in view of the
following:

• Overlapping with similar content included in other subject areas in
the same class

• Similar content included in the lower or higher class in the same
subject

• Difficulty level

• Content, which is easily accessible to students without much
interventions from teachers and can be learned by children through
self-learning or peer-learning

• Content, which is irrelevant in the present context

This present edition, is a reformatted version after carrying out
the changes given above.
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told this subject is mainly around

what Alfred Marshall (one of the

founders of modern economics) called

“the study of man in the ordinary

business of life”. Let us understand

what that means.

When you buy goods (you may

want to satisfy your own personal

needs or those of your family or those

of any other person to whom you want

to make a gift) you are called

a consumer.

When you sell goods to make

a profit for yourself (you may be

a shopkeeper), you are called a seller.

When  you produce goods (you may

be a farmer or a manufacturing

company),or provide services (you may

Introduction

1. WHY ECONOMICS?

You have, perhaps, already had

Economics as a subject for your earlier

classes at school. You might have been

Studying this chapter should
enable you to:
• know what the subject of

economics is about;
• understand how economics is

linked with the study of economic
activities in consumption,
production and distribution;

• understand why knowledge of
statistics can help in describing
consumption, production and
distribution;

• lear n about some uses of
statistics in the understanding of
economic activities.

CHAPTER

1
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2 STATISTICS FOR ECONOMICS

In real life we cannot be as lucky as
Aladdin. Though, like him we have
unlimited wants, we do not have a
magic lamp. Take, for example, the
pocket money that you get to spend. If
you had more of it then you could have
purchased almost all the things you
wanted. But since your pocket money
is limited, you have to choose only
those things that you want the most.
This is a basic teaching of Economics.

Activities

• Can you think for yourself of
some other examples where a
person with a given income has
to choose which things and in
what quantities he or she can
buy at the prices that are being
charged (called the current
prices)?

• What will happen if the current

prices go up?

Scarcity is the root of all economic
problems. Had there been no scarcity,
there would have been no economic
problem. And you would not have
studied Economics either. In our daily
life, we face various forms of scarcity.
The long queues at railway booking
counters, crowded buses and trains,
shortage of essential commodities, the
rush to get a ticket to watch a new film,
etc., are all manifestations of scarcity.
We face scarcity because the things that
satisfy our wants are limited in
availability. Can you think of some
more instances of scarcity?

The resources which the producers
have are limited and also have
alternative uses. Take the case of food

be a doctor, porter, taxi driver or

transporter of goods) you are called a

producer.

When you are in a job, working for
some other person,  and you get paid
for it (you may be employed by
somebody who pays you wages or a
salary), you are called an employee.

When you employ somebody, giving
them a wage, you are an employer.

In all these cases you will be called
gainfully employed in an economic

activity. Economic activities are ones
that are undertaken for a monetary
gain. This is what economists mean by

ordinary business of life.

Activities

• List different activities of the

members of your family. Would

you call them economic

activities? Give reasons.

• Do you consider yourself a

consumer? Why?

We cannot get something for
nothing

If you ever heard the story of Aladdin

and his Magic Lamp, you would agree
that Aladdin was a lucky guy.

Whenever and whatever he wanted, he
just had to rub his magic lamp and a
genie appeared to fulfill his wish. When

he wanted a palace to live in, the genie
instantly made one for him. When he
wanted expensive gifts to bring to the

king when asking for his daughter’s
hand, he got them at the bat of an
eyelid.
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INTRODUCTION 3

that you eat every day. It satisfies your
want of nourishment. Farmers
employed in agriculture raise crops that
produce your food. At any point of
time, the resources in agriculture like
land, labour, water, fertiliser, etc., are
given. All these resources have
alternative uses. The same resources
can be used in the production of non-
food crops such as rubber, cotton, jute
etc. Thus, alternative uses of resources
give rise to the problem of choice
between different commodities that
can be produced by those resources.

Activities

• Identify your wants. How many
of them can you fulfill? How
many of them are unfulfilled?
Why you are unable to fulfill
them?

• What are the different kinds of
scarcity that you face in your
daily life? Identify their causes.

Consumption, Production and

Distribution

If you thought about it, you might

have realised that Economics involves

the study of man engaged in economic

activities of various kinds. For this, you

need to know reliable facts about all

the diverse economic activities like

production, consumption and

distribution. Economics is often

discussed in three parts: consumption,

production and distribution.
We want to know how the consumer

decides, given his income and many
alternative goods to choose from, what
to buy when he knows the prices. This

is the study of Consumption.

We also want to know how the

producer, similarly, chooses what and

how to produce for the market. This is

the study of Production.

Finally, we want to know how the

national income or the total income

arising from what has been produced

in the country (called the Gross

Domestic Product or GDP) is

distributed through wages (and

salaries), profits and interest (We will

leave aside here income from

international trade and investment).

This is the study of Distribution.

Besides these three conventional

divisions of the study of Economics

about which we want to know all the

facts, modern economics has to

include some of the basic problems

facing the country for special studies.
For example, you might want to

know why or to what extent some
households in our society have the
capacity to earn much more than
others. You may want to know how
many people in the country are really
poor, how many are middle-class, how
many are relatively rich and so on. You
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4 STATISTICS FOR ECONOMICS

may want to know how many are
illiterate, who will not get jobs, requiring
education, how many are highly
educated and will have the best job
opportunities and so on. In other
words, you may want to know more
facts in terms of numbers that would
answer questions about poverty and
disparity in society. If you do not like
the continuance of poverty and gross
disparity and want to do something
about the ills of society you will need
to know the facts about all these things
before you can ask for appropriate
actions by the government. If you know
the facts it may also be possible to plan
your own life better. Similarly, you hear
of — some of you may even have
experienced disasters like Tsunami,
earthquakes, the bird flu — dangers
threatening our country and so on that
affect man’s ‘ordinary business of life’

enormously. Economists can look at
these things provided they know how
to collect and put together the facts
about what these disasters cost
systematically and correctly. You may
perhaps think about it and ask
yourselves whether it is right that
modern economics now includes
learning the basic skills involved in
making useful studies for measuring
poverty, how incomes are distributed,
how earning opportunities are related
to your education, how environmental
disasters affect our lives and so on?

Obviously, if you think along these
lines, you will also appreciate why we
needed Statistics (which is the study of
numbers relating to selected facts in a
systematic form) to be added to all
modern courses of modern economics.

Would you now agree with the
following definition of economics that
many economists use?

“Economics is the study of how
people and society choose to employ
scarce resources that could have
alternative uses in order to
produce various commodities that
satisfy their wants and to
distribute them for consumption
among various persons and
groups in society.”

2. STATISTICS IN ECONOMICS

In the previous section you were told
about certain special studies that
concern the basic problems facing a
country. These studies required that we
know more about economic facts. Such
economic facts are also known as
economic data.

The purpose of collecting data
about these economic problems is to
understand and explain these
problems in terms of the various causes
behind them. In other words, we try to
analyse them. For example, when we
analyse the hardships of poverty, we
try to explain it in terms of the various
factors such as unemployment, low
productivity of people, backward
technology, etc.

But, what purpose does the
analysis of poverty serve unless we are
able to find ways to mitigate it. We may,
therefore, also try to find those
measures that help solve an economic
problem. In Economics, such
measures are known as policies.

So, do you realise, then, that no
analysis of an economic problem would
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INTRODUCTION 5

be possible without data on various
factors underlying an economic
problem? And, that, in such a situation,
no policies can be formulated to solve it.
If yes, then you have, to a large extent,
understood the basic relationship
between Economics and Statistics.

3. WHAT IS STATISTICS?

At this stage you are probably ready
to know more about Statistics. You
might very well want to know what the
subject ‘Statistics’ is all about.

Statistics deals with the collection,
analysis, interpretation and presentation
of numerical data. It is a branch of
mathematics and also used in the
disciplines  such as accounting,
economics, management, physics,
finance, psychology and sociology.

Here we are concerned with data
from the field of Economics. Most
Economics data are quantitative. For
example, a statement in Economics like
“the production of rice in India has
increased from 39.58 million tonnes in
1974–75 to 106.5 million tonnes in
2013–14, is a quantitative data.

In addition to quantitative data,
Economics also uses qualitative data.
The chief characteristic of such
information is that they describe
attributes of a single person or a group
of persons that is important to record
as accurately as possible even though
they cannot be measured in
quantitative terms. Take, for example,
‘gender’ that distinguishes a person as
man/woman or boy/girl. It is often
possible (and useful) to state the
information about an attribute of a
person in terms of degrees (like better/

worse; sick/ healthy/ more healthy;
unskilled/ skilled/ highly skilled, etc.).
Such qualitative information or
statistics is often used in Economics
and other social sciences and  collected
and stored systematically like
quantitative information (on prices,
incomes, taxes paid, etc.), whether for
a single person or a group of persons.

You will study in the subsequent
chapters that statistics involves
collection of data. The next step is to

present the data in tabular,

diagrammatic and  graphic forms. The
data, then, are summarised by
calculating various numerical indices,
such as mean, variance, standard

deviation, etc., that represent the broad
characteristics of the collected set of
information. Finally, the data are
analysed and interpreted.

Activities

• Think of two examples of

qualitative and quantitative

data.

• Which of the following would

give you qualitative data;

beauty, intelligence, income

earned, marks in a subject,

ability to sing, learning skills?

4. WHAT STATISTICS DOES?

Statistics is an indispensable tool for
an economist that helps him to
understand an economic problem.
Using its various methods, effort is
made to find the causes behind it with
the help of qualitative and quantitative
facts of an economic problem. Once the
causes of the problem are identified, it
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6 STATISTICS FOR ECONOMICS

is easier to formulate certain policies
to tackle it.

But there is more to Statistics. It
enables an economist to present
economic facts in a precise and definite
form that helps in proper
comprehension of what is stated. When
economic facts are expressed in
statistical terms, they become exact.
Exact facts are more convincing than
vague statements. For instance,
saying that with precise figures, 310
people died in the recent earthquake
in Kashmir, is more factual and, thus,
a statistical data. Whereas, saying
hundreds of people died, is not.

Statistics also helps in condensing
mass data into a few numerical
measures (such as mean, variance
etc., about which you will learn later).
These numerical measures help to
summarise data. For example, it
would be impossible for you to
remember the incomes of all the
people in a data if the number of
people is very large. Yet, one can
remember easily a summary figure like
the average income that is obtained
statistically. In this way, Statistics
summarises and presents a
meaningful overall information about
a mass of data.

Quite often, Statistics is used in
finding relationships between different
economic factors. An economist may
be interested in finding out what
happens to the demand for a
commodity when its price increases
or decreases? Or, would the supply of
a commodity be affected by the changes
in its own price? Or, would the

consumption expenditure increase
when the average income increases? Or,
what happens to the general price level
when the government expenditure
increases? Such questions can only be
answered if any relationship exists
between the various economic factors
that have been stated above. Whether
such relationships exist or not can be
easily verified by applying statistical
methods to their data. In some cases
the economist might assume certain
relationships between them and like
to test whether the assumption she/he
made about the relationship is valid or
not. The economist can do this only by
using statistical techniques.

In another instance, the economist
might be interested in predicting the
changes in one economic factor due
to the changes in another factor. For
example, she/he might be interested
in knowing the impact of today’s
investment on the national income in
future. Such an exercise cannot be
undertaken without the knowledge of
Statistics.

Sometimes, formulation of plans
and policies requires the knowledge of

future trends. For example, an
economic planner has to decide in 2017
how much the economy should

produce in 2020. In other words, one
must know what could be the expected
level of consumption in 2020 in order

to decide the production plan of the
economy for 2020. In this situation,
one might make subjective judgement

based on the guess about consumption
in 2020. Alternatively, one might use
statistical tools to predict consumption
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INTRODUCTION 7

in 2020. That could be based on the
data of consumption of past years or

of recent years obtained by surveys.
Thus, statistical methods help
formulate appropriate economic

policies that solve economic problems.

5. CONCLUSION

Today, we increasingly use Statistics
to analyse serious economic problems

such as rising prices, growing
population, unemployment, poverty
etc., to find measures that can solve

such problems. Further, it also helps
to evaluate the impact of such policies
in solving the economic problems. For

example, it can be ascertained easily
using statistical techniques whether the
policy of family planning is effective in

checking the problem of ever-growing
population.

In economic policies, Statistics
plays a vital role in decision making.
For example, in the present time of
rising global oil prices, it might be
necessary to decide how much oil India
should import in 2025. The decision
to import would depend on the
expected domestic production of oil and
the likely demand for oil in 2025.
Without the use of Statistics, it cannot
be determined what the expected
domestic production of oil and the
likely demand for it would be. Thus,
the decision to import oil cannot be made
unless we know the actual requirement
of oil. This vital information that helps to
make the decision to import oil can only
be obtained statistically.

Statistical methods are no substitute for common sense!

There is an interesting story which is told to make fun of statistics. It is
said that a family of four persons (husband, wife and two children) once
set out to cross a river. The father knew the average depth of the river. So,
he calculated the average height of his family members. Since the average
height of his family members was greater than the average depth of the
river, he thought they could cross safely. Consequently, some members of
the family (children) drowned while crossing the river.

Does the fault lie with the statistical method of calculating averages
or with the misuse of the averages?
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8 STATISTICS FOR ECONOMICS

Recap

• Our wants are unlimited but the resources used in the production
of goods that satisfy our wants are limited and scarce. Scarcity is
the root of all economic problems.

• Resources have alternative uses.
• Purchase of goods by consumers to satisfy their various needs is

Consumption.
• Manufacture of goods by producers for the market is Production.
• Division of the national income into wages, profits, rents and interests

is Distribution.
• Statistics finds economic relationships using data and verifies them.
• Statistical tools are used in prediction of future trends.
• Statistical methods help analyse economic problems and

formulate policies to solve them.

EXERCISES

1. Mark the following statements as true or false.
(i) Statistics can only deal with quantitative data.
(ii) Statistics solves economic problems.
(iii) Statistics is of no use to Economics without data.

2. Make a list of activities in a bus stand or a market place. How many of
them are economic activities?

3. ‘The Government and policy makers use statistical data to formulate
suitable policies of economic development’. Illustrate with two examples.

4. “You have unlimited wants and limited resources to satisfy them.” Explain
this statement by giving two examples.

5. How will you choose the wants to be satisfied?

6. What are your reasons for studying Economics?

7. Statistical methods are no substitute for common sense. Comment with
examples from your daily life.
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Collection of Data

1. INTRODUCTION

In the previous chapter, you have read

about what is economics. You also

studied about the role and importance

of statistics in economics. In this

Studying this chapter should
enable you to:
• understand the meaning and

purpose of data collection;

• distinguish between primary and

secondary sources;

• know the mode of collection of data;

• distinguish between Census and

Sample Surveys;

• be familiar with the techniques of

sampling;

• know about some important sources

of secondary data.

chapter, you will study the sources of

data and the mode of data collection.

The purpose of collection of data is to

show evidence for reaching a sound and

clear solution to a problem.

In economics, you often come

across a statement like this,

“After many fluctuations the output

of food grains rose to 132 million tonnes

in 1978-79 from 108 million tonnes in

1970-71, but fell to 108 million tonnes

in 1979-80. Production of food grains

then rose continuously to 252 million

tonnes in 2015-16 and touched 272

million tonnes in 2016–17.”

In this statement, you can observe

that the food grains production in

different years does not remain the

same. It varies from year to year and

CHA P T ER

2
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10 STATISTICS FOR ECONOMICS

from crop to crop. As these values vary,
they are called variable. The variables
are generally represented by the letters
X, Y or Z. Each value of a variable is an
observation. For example, the food
grain production in  India varies
between 108 million tonnes in 1970–
71  to 272 million tonnes  in 2016-17
as shown  in the following table. The
years are represented by variable X and
the production of food grain in India
(in million tonnes) is represented by
variable Y.

TABLE 2.1

Production of Food Grain in India

(Million Tonnes)

     X Y

1970–71 108

1978–79 132

1990–91 176

1997–98 194

2001–02 212
2015-16 252

2016-17 272

Here, the values of these variables
X and Y are the ‘data’, from which we
can obtain information about the
production of food grains in India. To
know the fluctuations in food grains
production, we need the ‘data’ on the
production of food grains in India for
various years. ‘Data’ is a tool, which
helps in understanding problems by
providing information.

You must be wondering where do
‘data’ come from and how do we collect
these? In the following sections we will
discuss the types of data, method and
instruments of data collection and
sources of obtaining data.

2. WHAT ARE THE SOURCES OF DATA?

Statistical data can be obtained from
two sources. The researcher may
collect the data by conducting an

enquiry. Such  data are called Primary

Data, as they are based on first hand
information. Suppose, you want to

know about the popularity of a filmstar
among school students. For  this, you
will have to enquire from a large

number of school students, by asking
questions from them to collect the
desired information. The data you get,

is an example of primary data.
If the data have been collected and

processed (scrutinised and tabulated)

by some other agency, they are called
Secondary Data.  They can be obtained
either from published sources such as

government reports, documents,
newspapers, books written by
economists or from any other source,

for example, a website. Thus, the data
are primary to the source that collects
and processes them for the first time

and secondary for all sources that later
use such data. Use of secondary data
saves time and cost. For example, after

collecting the data on the popularity of
the filmstar among students, you
publish a report. If somebody uses the

data collected by you for a similar
study, it becomes secondary data.

3. HOW DO WE COLLECT THE DATA?

Do you know how a manufacturer
decides about a product or how a
political party decides about a

candidate? They conduct a survey by
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asking questions about a particular
product or candidate from a large
group of people. The purpose of surveys

is to describe some characteristics like
price, quality, usefulness (in case of the
product) and popularity, honesty,

loyalty (in case of the candidate). The
purpose of the survey is to collect data.

Survey is a method of gathering

information from individuals.

Preparation of Instrument

The most common type of instrument
used in surveys is questionnaire/
interview schedule. The questionnaire
is either self administered by the
respondent or administered by the
researcher (enumerator) or trained
investigator. While preparing the
questionnaire/interview schedule,
you should keep in mind the following
points;

• The questionnaire should not be

too long. The number of questions
should be as minimum as
possible.

• The questionnaire should be easy

to understand and avoid

ambiguous or difficult words.

• The questions should be arranged

in an order such that the person

answering should feel

comfortable.

• The series of questions should

move from general to specific. The

questionnaire should start from
general questions and proceed to
more specific ones. For example:

Poor Q

(i) Is increase in electricity charges
justified?

(ii) Is the electricity supply in your

locality regular?
Good Q

(i) Is the electricity supply in your
locality regular?

(ii) Is increase in electricity charges
justified?

• The questions should be precise

and clear. For example,
Poor Q

What percentage of your income do you
spend on clothing in order to look
presentable?
Good Q

What percentage of your income do you
spend on clothing?

• The questions should not be

ambiguous. They should enable

the respondents to answer quickly,

correctly and clearly. For example:
Poor Q

Do you spend a lot of money on books
in a month?
Good Q

(Tick mark the appropriate option)
How much do you spend on books in
a month?
(i) Less than Rs 200
(ii) Rs 200–300
(iii) Rs 300–400
(iv) More than Rs 400

• The question should not use double

negatives. The questions starting
with “Wouldn’t you” or “Don’t you”
should be avoided, as they may lead
to biased responses. For example:
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Poor Q

Don’t you think smoking should be
prohibited?
Good Q

Do you think smoking should be
prohibited?

• The question should not be a

leading question, which gives a

clue about how the respondent

should answer. For example:
Poor Q

How do you like the flavour of this high-
quality tea?
Good Q

How do you like the flavour of this tea?

• The question should not indicate

alternatives to the answer. For
example:

Poor Q

Would you like to do a job after college
or be a housewife?
Good Q

What would you like to do after college ?

The questionnaire may consist of
closed-ended (or structured) questions
or open-ended (or unstructured)
questions. The above question about
what a student wants do after college
is an open-ended question.

Closed-ended or structured

questions can either be a two-way

question or a multiple choice question.
When there are only two possible
answers, ‘yes’ or ‘no’, it is called a two-
way question.

When there is a possibility of more
than two options of answers, multiple

choice questions are more appropriate.
Example,

Q. Why did you sell your land?
(i) To pay off the debts.
(ii) To finance children’s education.
(iii) To invest in another property.
(iv) Any other (please specify).

Closed-ended questions are easy
to use, score and to codify for analysis,

because all respondents can choose

from the given options. But they are

difficult to write as the alternatives

should be clearly written to represent

both sides of the issue. There is also a

possibility that an individual’s true

response is not present among the

options given. For this, the choice of

‘Any Other’ is provided, where the

respondent can write a response, which

was not anticipated by the researcher.

Moreover, another limitation of

multiple-choice questions is that they

tend to restrict the answers by

providing alternatives, without which

the respondents may have answered

differently.

Open-ended questions allow for

more individualised responses, but

they are difficult to interpret and hard

to score, since there are a lot of

variations in the responses. Example,

Q. What is your view about

globalisation?

Mode of Data Collection

Have you ever come across a television

show in which reporters ask questions

from children, housewives or general

public regarding their examination

performance or a brand of soap or a
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political party? The purpose of asking

questions is to do a survey for collection

of data. There are three basic ways of

collecting data: (i) Personal Interviews,

(ii) Mailing (questionnaire) Surveys,

and (iii) Telephone Interviews.

Personal Interviews

This method is

used when the

researcher has

access to all the

members. The

researcher (or

i n v e s t i g a t o r )

conducts face-

to-face interviews with the respondents.

Personal interviews are preferred

due to various reasons. Personal

contact is made between the

respondent and the interviewer. The

interviewer has the opportunity of

explaining the study and answering the

queries of respondents. The interviewer

can request the respondent to expand

on answers that are particularly

important. Misinterpretation and

misunderstanding can be avoided.

Watching the reactions of  respondents

can provide supplementary

information.

Personal interview has some

demerits too. It is expensive, as it

requires trained interviewers. It takes

longer time to complete the survey.

Presence of the researcher may inhibit

respondents from saying what they

really think.

Mailing Questionnaire

When the data in a survey are collected

by mail, the questionnaire is sent to

each individual by mail

with a request to

complete and return it

by a given date. The

advantages of this

method are that, it is
less expensive. It allows the researcher
to have access to people in remote
areas too, who might be difficult to
reach in person or by telephone. It does
not allow influencing of the respondents
by the interviewer. It also permits the
respondents to take sufficient time to
give thoughtful answers to the
questions.

These days online surveys or
surveys through short messaging
service, i.e., SMS are popular. Do you
know how an online survey is
conducted?

The disadvantages of mail survey
are that there is less opportunity to
provide assistance in clarifying
instructions, so there is a possibility of
misunderstanding the questions.
Mailing is also likely to produce low
response rates due to certain factors,
such as returning the questionnaire
without completing it, not returning the
questionnaire at all, loss of
questionnaire in the mail itself, etc.

Telephone Interviews

In a telephone
interview, the
investigator asks
questions over the
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telephone. The advantages of telephone
interviews are that they are cheaper
than personal interviews and can be
conducted in a shorter time. They allow
the researcher to assist the respondent
by clarifying the questions. Telephonic
interview is better in cases where the
respondents are reluctant to answer
certain questions in personal interviews.

The disadvantage of this method is
access to people, as many people may
not own telephones.

Pilot Survey

Once the questionnaire is ready, it is
advisable to conduct a try-out with a
small group which is known as Pilot

Survey or Pre-testing of the
questionnaire. The pilot survey helps in

providing a preliminary idea about the
survey. It helps in pre-testing of the
questionnaire, so as to know the
shortcomings and drawbacks of the
questions. Pilot survey also helps in
assessing the suitability of questions,
clarity of instructions, performance of
enumerators and the cost and time
involved in the actual survey.

Activities

• You have to collect information
from a person, who lives in a
remote village of India. Which
mode of data collection will be
appropriate and why? Discuss.

• You have to interview the parents
about the quality of teaching in
a school. If the principal of the
school is present there, what

types of problems can arise?

Disadvantages

• Most expensive
• Possibility of influencing

respondents
• More time-taking.

• Cannot be used by illiterates
• Long response time
• Does not allow explanation of

unambiguous questions
• Reactions cannot be watched.

Advantages

• Highest Response Rate
• Allows use of all types of questions
• Better for using open-ended

questions
• Allows clarification of ambiguous

questions.

• Least expensive
• Only method to reach remote

areas
• No influence on respondents
• Maintains anonymity of

respondents
• Best for sensitive questions.

Personal Interview

• Relatively low cost
• Relatively less influence on

respondents
• Relatively high response rate.

• Limited use
• Reactions cannot be watched
• Possibility of influencing

respondents.

Telephonic Interviews

Mailed Interview
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4. CENSUS AND SAMPLE SURVEYS

Census or Complete Enumeration

A survey, which includes every element
of the population, is known as Census
or the Method of Complete
Enumeration. If certain agencies are
interested in studying the total
population in India, they have to
obtain information from all the
households in rural and urban India.
It is carried out every ten years. A
house-to-house enquiry is carried out,
covering all households in India.
Demographic data on birth and death
rates, literacy, employment, life
expectancy, size and composition of
population, etc., are collected and
published by the Registrar General of
India. The last Census of India was
held in 2011.

According to the Census 2011,
population of India was 121.09 crore,
which was 102.87 crore in 2001.
Census 1901 indicated that the
population of the country was 23.83
crore. Since then, in a period of 110
years, the population of the country has
increased by more than 97 crore. The
average annual growth rate of
population which was 2.2 per cent per
year in the decade 1971-81 came down
to 1.97 per cent in 1991-2001 and
1.64 per cent during 2001-2011.

Population and Sample

Population or the Universe in statistics
means totality of the items under study.
Thus, the Population or the Universe is
a group to which the results of the
study are intended to apply. A population

is always all the individuals/items who

possess certain characteristics (or a
set of characteristics), according to the
purpose of the survey. The first task in
selecting a sample is to identify the
population. Once the population is
identified, the researcher selects a
method of studying it. If the researcher
finds that survey of the whole

population is not possible, then he/

she may decide to select a
Representative Sample. A sample

refers to a group or section of the

population from which information is
to be obtained. A good sample

(representative sample) is generally
smaller than the population and is
capable of providing reasonably
accurate information about the
population at a much lower cost and
shorter time.
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Now the question is how do you do
the sampling? There are two main types
of sampling, random and non-random.

Activities

• In which years will the next
Census be held in India and
China?

• If you have to study the opinion
of students about the new
economics textbook of class XI,
what will be your population and
sample?

• If a researcher wants to
estimate the average yield of
wheat in Punjab, what will be
her/his population and sample?

The following description will make
their distinction clear.

Random Sampling

As the name suggests, random
sampling is one where the individual
units from the population (samples)
are selected at random. The
government wants to determine the
impact of the rise in petrol price on the
household budget of a particular
locality. For this, a representative
(random) sample of 30 households has
to be taken and studied.  The names of
all 300 households of that area are
written on paper and mixed, then 30
names to be interviewed are selected
one by one.

In random sampling, every

individual has an equal chance of

being selected.  In the above example,
all 300 sampling units (also called
sampling frame) of the population got
an equal chance of being included in

Suppose you want to study the
average income of people in a certain
region. According to the Census
method, you would be required to find
out the income of every individual in
the region, add them up and divide by
number of individuals to get the
average income of people in the region.
This method would require huge
expenditure, as a large number of
enumerators have to be employed.
Alternatively, you select a
representative sample, of a few
individuals, from the region and find
out their income. The average income
of the selected group of individuals is
used as an estimate of average income
of the individuals of the entire region.

Example

• Research problem: To study the

economic condition of agricultural

labourers in Churachandpur district of

Manipur.

• Population: All agricultural

labourers in Churachandpur district.
• Sample: Ten per cent of the
agricultural labourers in
Churachandpur district.

Most of the surveys are sample
surveys. These are preferred in statistics
because of a number of reasons. A
sample can provide reasonably reliable
and accurate information at a lower
cost and shorter time. As samples are
smaller than population, more detailed
information can be collected by
conducting intensive enquiries. As we
need a smaller team of enumerators, it
is easier to train them and supervise
their work more effectively.
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the sample of 30 units and hence the
sample, such drawn, is a random
sample. This is also called lottery

method. Nowadays computer
programmes are used to select random
samples.

Exit Polls

You must have seen that when an

election takes place, the television

networks provide election coverage.

They also try to predict the results.

This is done through exit polls,

wherein a random sample of voters

who exit the polling booths are asked

whom they voted for. From the data

of the sample of voters, the prediction

is made. You might have noticed that

exit polls do not always  predict

correctly. Why?

Using the Random Number
Tables, how will you select your
sample years?

Non-Random Sampling

There may be a situation that you have
to select 10 out of 100 households in a

locality. You have to decide which

household to select and which to reject.

You may select the households
conveniently situated or the

households known to you or your

friend. In this case, you are using your

judgement (bias) in selecting 10
households. This way of selecting 10

out of 100 households is not a random

selection. In a non-random sampling

method all the units of the population

do not have an equal chance of being

selected and convenience or

judgement of the investigator plays an

important role in selection of the

sample. They are mainly selected on

the basis of judgment, purpose,

convenience or quota  and are non-
random samples.

5. SAMPLING  AND NON-SAMPLING

ERRORS

Sampling Errors

A population consisting of numerical
values has two important
characteristics which are of relevance
here. First, Central Tendency which
may be measured by the mean, the
median or the mode. Second,
Dispersion, which can be measured by
caculating the “standard deviation”,
‘‘ mean deviation”, “ range”, etc.

A non-representative
Sample

A Representative
Sample

A Population of 20
Kuchha and 20
Pucca Houses

Activity
• You have to analyse the trend of

foodgrains production in India  for
the last fifty years. As it is difficult
to collect data for all the years,
you are asked to select a sample
of production of ten years.
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The purpose of the sample is to get
one or more estimate of the population
parameters. Sampling error refers to the
difference between the sample estimate
and the corresponding population
parameter (actual value of the
characteristic of the population for
example, average income, etc). Thus,

the difference between the actual

value of a parameter of  the population

and its estimate (from the sample) is

the sampling error. It is possible to
reduce the magnitude of sampling error
by taking a larger sample.

Example

Consider a case of incomes of 5 farmers
of Manipur. The variable x (income of
farmers) has measure-ments 500, 550,
600, 650, 700. We note that the
population average of
( 5 0 0 + 5 5 0 + 6 0 0 + 6 5 0 + 7 0 0 )
÷ 5 = 3000 ÷ 5 = 600.

Now, suppose we select a sample
of two individuals where x has
measurements of 500 and 600. The
sample average is (500 + 600) ÷ 2
= 1100 ÷ 2 = 550.
Here, the sampling error of the estimate

= 600 (true value) – 550 (estimate) = 50.

Non-Sampling Errors

Non-sampling errors are more serious
than sampling errors because a
sampling error can be minimised by
taking a larger sample. It is difficult
to minimise non-sampling  error, even
by taking a large sample. Even a
Census can contain non-sampling
errors. Some of the non-sampling
errors are:

Sampling Bias

Sampling bias occurs when the
sampling plan is such that some
members of the target population
could not possibly be included in the
sample.

Non-Response Errors

Non-response occurs if an interviewer
is unable to contact a person listed in
the sample or a person from the sample
refuses to respond. In this case, the
sample observation may not be
representative.

Errors in Data Acquisition

This type of error arises from
recording of incorrect responses.
Suppose, the teacher asks the
students to measure the length of the
teacher’s table in the classroom. The
measurement by the students may
differ. The differences may occur due
to differences in measuring tape,
carelessness of the students, etc.
Similarly, suppose, we want to collect
data on prices of oranges. We know
that prices vary from shop to shop
and from market to market. Prices also
vary according to the quality.
Therefore, we can only consider the
average prices. Recording mistakes
can also take place as the
enumerators or the respondents may
commit errors in recording or trans-
scripting the data, for example, he/
she may record 13 instead of 31.

6. CENSUS OF INDIA AND NSSO

There are some agencies both at the
national and state level to collect,
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process and tabulate the statistical
data. Some of the agencies at the
national level are Census of India,
National Sample Survey (NSS), Central
Statistics Office (CSO), Registrar
General of India (RGI), Directorate
General of Commercial Intelligence and
Statistics (DGCIS), Labour Bureau, etc.

The Census of India provides the
most complete and continuous
demographic record of population. The
Census is being regularly conducted
every ten years  since 1881. The first
Census after Independence was
conducted in 1951. The Census
officials collect information on various
aspects of population such as the size,
density, sex ratio, literacy, migration,
rural-urban distribution, etc. Census
data is interpreted and analysed  to
understand many economic and social
issues in India.

The NSS was established by the
Government of India to conduct nation-
wide surveys on socio-economic issues.
The NSS does continuous surveys in
successive rounds. The data collected
by NSS are released through reports
and its quarterly journal
Sarvekshana. NSS provides periodic
estimates of literacy, school enrolment,

utilisation of educational services,
employment, unemployment,
manufacturing and service sector
enterprises, morbidity, maternity,  child
care, utilisation of the public
distribution system etc. The NSS 60th
round survey (January–June 2004)
was on morbidity and healthcare. The
NSS 68th round survey (2011-12) was
on consumer expenditure. The NSS
also collects details of industrial
activities and retail prices for various
goods. They are used by Government
of India for planning puposes.

7. CONCLUSION

Economic facts, expressed in terms of

numbers, are called data. The purpose

of data collection is to understand,

explain and analyse a problem and

causes behind it. Primary data is

obtained by conducting a survey.

Survey includes various steps, which

need to be planned carefully. There are

various agencies which collect, process,

tabulate and publish statistical data.

These are used as secondary data.

However, the choice of source of data

and mode of data collection depends

on the objective of the study.
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Recap

• Data is a tool which helps in reaching a sound conclusion on any
problem.

• Primary data is based on first hand information.
• Survey can be done by personal interviews, mailing questionnaires

and telephone interviews.
• Census covers every individual/unit belonging to the population.
• Sample is a smaller group selected from the population from which

the relevant information would be sought.
• In a random sampling, every individual is given an equal chance

of being selected for providing information.
• Sampling error is due to the difference between the value of the

sample estimate and the value of the corresponding population
parameter.

• Non-sampling errors can arise in data acquisition, by non-response
or by bias in selection.

• Census of India and National Sample Survey are two
important agencies at the national level, which collect,
process and tabulate data on many important economic
and social issues.

EXERCISES

1. Frame at least four appropriate multiple-choice options for following
questions:
(i) Which of the following is the most important when you buy a new

dress?
(ii) How often do you use computers?
(iii) Which of the newspapers do you read regularly?
(iv) Rise in the price of petrol is justified.
(v) What is the monthly income of your family?

  2. Frame five two-way questions (with ‘Yes’ or ‘No’).

  3. State whether the following statements are True or False.
(i) There are many sources of data.
(ii) Telephone survey is the most suitable method of collecting data,

when the population is literate and spread over a large area.
(iii) Data collected by investigator is called the secondary data.
(iv) There is a certain bias involved in the non-random selection of

samples.
(v) Non-sampling errors can be minimised by taking large samples.

  4. What do you think about the following questions? Do you find any
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problem with these questions? Describe.
(i) How far do you live from the closest market?
(ii) If plastic bags are only 5 per cent of our garbage, should it be banned?
(iii) Wouldn’t you be opposed to increase in price of petrol?
(iv) Do you agree with the use of chemical fertilisers?
(v) Do you use fertilisers in your fields?
(vi) What is the yield per hectare in your field?

  5. You want to do a research on the popularity of  Vegetable Atta Noodles
among children. Design a suitable questionnaire for collecting this
information.

  6. In a village of 200 farms, a study was conducted to find the cropping
pattern. Out of the 50 farms surveyed, 50% grew only wheat. What is
the population and the sample size?

  7. Give two examples each of sample, population and variable.

  8. Which of the following methods give better results and why?
(a) Census (b) Sample

  9. Which of the following errors is more serious and why?

(a) Sampling error (b) Non-Sampling error

10. Suppose there are 10 students in your class. You want to select three
out of them. How many samples are possible?

11. Discuss how you would use the lottery method to select 3 students out
of 10 in your class.

12. Does the lottery method always give you a random sample? Explain.

13. Explain the procedure for selecting a random sample of 3 students out
of 10 in your class by using random number tables.

14. Do samples provide better results than surveys? Give reasons for your answer.
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census and sampling. In this chapter,
you will know how the data, that you
collected, are to be classified. The
purpose of classifying raw data is to
bring order in them so that they can be
subjected to further statistical analysis
easily.

Have you ever observed your local
junk dealer or kabadiwallah to whom
you sell old newspapers, broken
household items, empty glass bottles,
plastics, etc? He purchases these
things from you and sells them to those
who recycle them. But with so much
junk in his shop it would be very
difficult for him to manage his trade, if
he had not organised them properly.
To ease his situation he suitably
groups or “classifies”  various junk. He
puts old newspapers together and

Organisation of Data

1. INTRODUCTION

In the previous chapter you have learnt
about how data is collected. You also
came to know the difference between

Studying this chapter should
enable you to:
• classify the data for further

statistical analysis;

• distinguish between quantitative

and qualitative classification;

• prepare a frequency distribution

table;

• know the technique of forming

classes;

• be familiar with the method of tally

marking;

• differentiate between univariate

and bivariate frequency

distributions.

CHAPTER
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ties them with a rope. Then collects all
empty glass bottles in a sack.  He heaps
the articles of metals in one corner of
his shop and sorts them into groups
like “iron”, “copper”, “aluminium”,
“brass” etc., and so on. In this way he
groups his junk into different classes
— “newspapers, “plastics”, “glass”,
“metals” etc. — and brings order in
them. Once his junk is arranged and
classified, it becomes easier for him to
find a particular item that a buyer may
demand.

Likewise when you arrange your
schoolbooks in a certain order, it
becomes easier for you to handle them.
You may classify them according to

subjects where each subject becomes
a group or a class.  So, when you need
a particular book on history, for
instance, all you need to do is to search
that book in the group “History”.
Otherwise, you would have to search
through your entire collection to find
the particular book you are looking for.

While classification of objects or
things saves our valuable time and
effort, it is not done in an arbitrary
manner. The kabadiwallah groups his

junk according to the markets for
reused goods. For example, under the
group “Glass” he would put empty
bottles, broken mirrors and
windowpanes, etc. Similarly when you
classify your history books under the
group “History” you would not put a
book of a different subject in that
group. Otherwise the entire purpose of
grouping would be lost. Classification,

therefore, is arranging or organising

things into groups or classes based

on some criteria.

Activity

• Visit your local post-office to find
out how letters are sorted. Do
you know what the pin-code in
a letter indicates? Ask your
postman.

2. RAW DATA

Like the kabadiwallah’s junk, the
unclassified data or raw data are
highly disorganised. They are often very
large and cumbersome to handle. To
draw meaningful conclusions from
them is a tedious task because they do
not yield to statistical methods easily.
Therefore proper organisation and
presentation of such data is needed
before any systematic statistical
analysis is undertaken. Hence after
collecting data the next step is to
organise and present them in a
classified form.

Suppose you want to know the
performance of students in
mathematics and you have collected
data on marks in mathematics of 100
students of your school. If you present
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them as a table, they may appear
something like Table 3.1.

TABLE 3.1
Marks in Mathematics Obtained by 100

Students in an Examination

47 45 10 60 51 56 66 100 49 40
60 59 56 55 62 48 59 55 51 41
42 69 64 66 50 59 57 65 62 50
64 30 37 75 17 56 20 14 55 90
62 51 55 14 25 34 90 49 56 54
70 47 49 82 40 82 60 85 65 66
49 44 64 69 70 48 12 28 55 65
49 40 25 41 71 80 0 56 14 22
66 53 46 70 43 61 59 12 30 35
45 44 57 76 82 39 32 14 90 25

Or you could have collected data
on the monthly expenditure on food of
50 households in your neighbourhood
to know their average expenditure on
food. The data collected, in that case,
had you presented as a table, would
have resembled Table 3.2. Both Tables
3.1 and 3.2 are raw or unclassified

data. In both the tables you find that

Table 3.2

Monthly Household Expenditure (in Rupees)
on Food of 50 Households

1904 1559 3473 1735 2760
2041 1612 1753 1855 4439
5090 1085 1823 2346 1523
1211 1360 1110 2152 1183
1218 1315 1105 2628 2712
4248 1812 1264 1183 1171
1007 1180 1953 1137 2048
2025 1583 1324 2621 3676
1397 1832 1962 2177 2575
1293 1365 1146 3222 1396

then you have to first arrange the marks

of 100 students either in ascending or

in descending order. That is a tedious

task. It becomes more tedious, if instead
of 100 you have the marks of 1,000

students to handle. Similarly, in Table

3.2, you would note that it is difficult

for you to ascertain the average
monthly expenditure of 50

households. And this difficulty will go

up manifold if the number was larger

— say, 5,000 households. Like our
kabadiwallah, who would be

distressed to find a particular item

when his junk becomes large and

disarranged, you would face a similar
situation when you try to get any

information from raw data that are

large. In one word, therefore, it is a

tedious task to pull information from
large unclassified data.

The raw data are summarised, and

made comprehensible by classification.

When facts of similar characteristics are
placed in the same class, it enables one

to locate them easily, make

comparison, and draw inferences

without any difficulty. You have

numbers are not arranged in any order.
Now if you are asked for the highest
marks in mathematics from Table 3.1
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studied in Chapter 2 that the
Government of India conducts Census
of population every ten years. About
20 crore persons were contacted in
Census 2001. The raw data of census
are so large and fragmented that it
appears an almost impossible task to
draw any meaningful conclusion from
them. But when the same data is
classified according to gender,
education, marital status, occupation,
etc., the structure and nature of
population of India is, then, easily
understood.

The raw data consist of
observations on variables. The raw data
as given in Tables 3.1 and 3.2 consist

of observations on a specific or group
of variables. Look at Table 3.1 for
instance which contains marks in

mathematics scored by 100 students.
How can we make sense of these
marks? The mathematics teacher

looking at these marks would be
thinking– How have my students done?
How many have not passed? How we

classify the data depends upon the
purpose we have in mind. In this case,
the teacher wishes to understand in

some depth– how these students have
done. She would probably choose to
construct the frequency distribution.

This is discussed in the next section.

Activity

• Collect data of total weekly
expenditure of your family for a
year and arrange it in a table. See
how many observations you have.
Arrange the data monthly and
find the number of observations.

3. CLASSIFICATION OF DATA

The groups or classes of a classification
is done in various ways. Instead of
classifying your books according to
subjects — “History”, “Geography”,
“Mathematics”, “Science”, etc. — you
could have classified them author-wise
in an alphabetical order. Or, you could
have also classified them according to
the year of publication. The way you
want to classify them would depend on
your requirement.

Likewise the raw data is classified in
various ways depending on the
purpose. They can be grouped
according to time. Such a classification
is known as a Chronological
Classification. In such a classification,
data are classified either in ascending or
in descending order with reference to
time such as years, quarters, months,
weeks, etc. The following example shows
the population of India classified in
terms of years. The variable ‘population’
is a Time Series as it depicts a series of
values for different years.

Example 1

Population of India (in crores)

Year Population (Crores)

1951 35.7

1961 43.8

1971 54.6

1981 68.4

1991 81.8

2001 102.7

2011 121.0

In Spatial Classification the data
are classified with reference to
geographical locations such as
countries, states, cities, districts, etc.
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Example 2 shows the yeild of wheat in
different countries.

Example 2

Yield of Wheat for Different Countries
(2013)

Country Yield of wheat (kg/hectare)

Canada 3594
China 5055
France 7254
Germany 7998
India 3154
Pakistan 2787

Source: Indian Agricultural Statistics at a Glance, 2015

Activities

• In Example  1, find out the years
in which India’s population was
minimum and maximum,

• In Example 2, find the country
whose yield of wheat is slightly

more than that of India’s. How
much would that be in terms of
percentage?

• Arrange the countries of
Example 2 in the ascending
order of yield. Do the same
exercise for the descending order
of yield.

Sometimes you come across
characteristics that cannot be
expressed quantitatively. Such
characteristics are called Qualities or
Attributes. For example, nationality,
literacy, religion, gender, marital

status, etc. They cannot be measured.
Yet these attributes can be classified
on the basis of either the presence or
the absence of a qualitative
characteristic. Such a classification of
data on attributes is called a
Qualitative Classification. In the
following example, we find population
of a country is grouped on the basis of
the qualitative variable “gender”. An
observation could either be a male or a
female. These two characteristics could
be further classified on the basis of
marital status as given below:

Example 3

Population

Male      Female

  Married   Unmarried  Married   Unmarried

The classification at the first stage is
based on the presence and absence of
an attribute, i.e., male or not male
(female). At the second stage, each class
— male and female, is further sub-
divided on the basis of the presence or
absence of another attribute, i.e.,
whether married or unmarried.
Characteristics,  like height, weight,
age, income, marks of students, etc.,
are quantitative in nature. When the
collected data of such characteristics
are grouped into classes, it becomes a
Quantitative Classification.

Activity
• The objects around can be grouped

as either living or non-living. Is it
a quantitative classification?
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Example 4

Frequency Distribution of Marks in

Mathematics of 100 Students

Marks Frequency

0–10 1

10–20 8

20–30 6

30–40 7

40–50 21

50–60 23

60–70 19

70–80 6

80–90 5

90–100 4

Total 100

Example 4 shows the quantitative
classification of marks in mathematics
of 100 students given in Table 3.1.

Activity

• Express the values of frequency

of Example 4 as proportion or

percentage of total frequency.

Note that frequency expressed

in this way is known as relative

frequency.

• In Example 4, which class has

the maximum concentration of

data? Express it as percentage

of total observations. Which

class has the minimum

concentration of data?

4. VARIABLES: CONTINUOUS AND

DISCRETE

A simple definition of variable,

which you have read in the last

chapter, does not tell you how it varies.

Variables differ on the basis of specific

criterion. They are broadly classified

into two types:

(i) Continuous and

(ii) Discrete.

A  continuous variable can take any

numerical value. It may take integral

values (1, 2, 3, 4, ...), fractional values

(1/2, 2/3, 3/4, ...), and values that are

not exact fractions ( 2 =1.414,

3=1.732, … , 7 =2.645). For example,

the height of a student, as he/she grows

say from 90 cm to 150 cm, would take

all the values in between them. It can

take values that are whole numbers like

90cm, 100cm, 108cm, 150cm.  It can

also take fractional values like 90.85

cm, 102.34 cm, 149.99cm etc. that are

not whole numbers. Thus the variable

“height” is capable of manifesting in

every conceivable value and its values

can also be

b r o k e n

down into

i n f i n i t e

gradations.

Other examples of a continuous

variable are weight, time, distance, etc.

Unlike a continuous variable, a

discrete variable can take only certain

values. Its value changes only by finite

“jumps”. It “jumps” from one value to

another but does not take any

intermediate value between them. For

example, a variable like the “number

of students in a class”, for different

classes, would assume values that are

only whole numbers. It cannot take any

fractional value like 0.5 because “half
of a student” is absurd. Therefore it
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cannot take a value like
25.5 between 25 and 26.
Instead its value could
have been either 25 or
26. What we observe is
that as its value changes
from 25 to 26, the values
in between them — the
fractions are not taken by
it. But we should not
have the impression that
a discrete variable cannot take any
fractional value. Suppose X is a
variable that takes values like 1/8, 1/
16, 1/32, 1/64, ... Is it a discrete
variable? Yes, because though X takes
fractional values it cannot take any
value between two adjacent fractional
values. It changes or “jumps” from 1/
8 to 1/16 and from 1/16 to 1/32. But
it cannot take a value in between 1/8
and 1/16 or between 1/16 and 1/32.

Activity

• Distinguish the following
variables as continuous and
discrete:
Area, volume, temperature,
number appearing on a dice,
crop yield, population, rainfall,
number of cars on road and age.

Example 4 shows how the marks
of 100 students are grouped into
classes. You will be wondering as to
how we got it from the
raw data of Table 3.1. But, before we
address this question,
you must know what a frequency
distribution is.

5. WHAT IS A FREQUENCY DISTRIBUTION?

A frequency distribution is a
comprehensive way to classify raw data
of a quantitative variable. It shows how
different values of a variable (here, the
marks in mathematics scored by a
student) are distributed in different
classes along with their corresponding
class frequencies. In this case we have
ten classes of marks: 0–10, 10–20, …  ,
90–100. The term Class Frequency

means the number of values in a
particular class. For example, in the
class 30– 40 we find 7 values of marks
from raw data in Table 3.1. They are
30, 37, 34, 30, 35, 39, 32. The
frequency of the class: 30–40 is thus
7. But you might be wondering why
40–which is occurring twice in the raw
data – is not included in the class 30–
40. Had it been included the class
frequency of 30–40 would have been 9
instead of 7. The puzzle would be clear
to you if you are patient enough to read
this chapter carefully. So carry on. You
will find the answer yourself.

Each class in a frequency
distribution table is bounded by Class
Limits. Class limits are the two ends of
a class. The lowest value is called the
Lower Class Limit and the highest
value the Upper Class Limit. For
example, the class limits for the class:
60–70 are 60 and 70. Its lower class
limit is 60 and its upper class limit is
70. Class Interval or Class Width is
the difference between the upper class
limit and the lower class limit. For the
class 60–70, the class interval is 10
(upper class limit minus lower class
limit).

2024-25



ORGANISATION OF DATA 29

The Class Mid-Point or Class Mark

is the middle value of a class. It lies
halfway between the lower class limit
and the upper class limit of a class and
can be ascertained in the following
manner:

Class Mid-Point or Class Mark

= (Upper Class Limit + Lower Class Limit)/2

The class mark or mid-value of each
class is used to represent the class.
Once raw data are grouped into classes,
individual observations are not used in
further calculations. Instead, the class
mark is used.

TABLE 3.3

The Lower Class Limits, the Upper Class

Limits and the Class Mark

Class Frequency Lower Upper Class

Class Class Mark

Limit Limit

0–10 1 0 10  5

10–20 8 10 20 15

20–30 6 20 30 25

30–40 7 30 40 35

40–50 21 40 50 45

50–60 23 50 60 55

60–70 19 60 70 65

70–80 6 70 80 75

80–90 5 80 90 85

90–100 4 90 100 95

Frequency Curve is a graphic
representation of a frequency
distribution. Fig. 3.1 shows the
diagrammatic presentation of the
frequency distribution of the data in
our example above. To obtain the
frequency curve we plot the class marks
on the X-axis and frequency on the Y-
axis.

Fig. 3.1: Diagrammatic Presentation of Frequency

Distribution of Data.

How to prepare a Frequency

Distribution?

While preparing a frequency

distribution, the following five

questions need to be addressed:

1. Should we have equal or unequal

sized class intervals?

2. How many classes should we have?

3. What should be the size of each

class?

4. How should we determine the class

limits?

5. How should we get the frequency

for each class?

Should we have equal or unequal

sized class intervals?

There are two situations in which
unequal sized intervals are used. First,
when we have data on income and
other similar variables where the range
is very high. For example, income per
day may range from nearly Zero to
many hundred crores of rupees. In
such a situation, equal class intervals
are not suitable because (i) if the class
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intervals are of moderate size and equal,
there would be a large number of
classes. (ii) If class intervals are large,
we would tend to suppress information
on either very small levels or very high
levels of income.

Second, if  a large number of values
are concentrated in a small part of the
range, equal class intervals would lead
to lack of information on many values.

In all other cases, equal sized class
intervals are used in frequency
distributions.

How many classes should we have?

The number of classes is usually
between six and fifteen. In case, we are
using equal sized class intervals then
number of classes can be the calculated
by dividing the range (the difference

between the largest and the smallest

values of variable) by the size of the
class intervals.

Activities

Find the range of the following:
• population of India in Example 1,
• yield of wheat in Example 2.

What should be the size of each

class?

The answer to this question depends

on the answer to the previous question.

Given the range of the variable, we can

determine the number of classes once

we decide the class interval. Thus, we

find that these two decisions are

interlinked. We cannot decide on one

without deciding on the other.

In Example 4, we have the number

of classes as 10. Given the value of

range as 100, the class intervals are

automatically 10. Note that in the

present context we have chosen class

intervals that are equal in magnitude.

However, we could have chosen class

intervals that are not of equal

magnitude. In that case, the classes

would have been of unequal width.

How should we determine the class
limits?

Class limits should be definite and

clearly stated. Generally, open-ended

classes such as “70 and over” or “less

than 10” are not desirable.

The lower and upper class limits

should be determined in such a manner

that frequencies of each class tend to

concentrate in the middle of the class

intervals.

Class intervals are of two types:

(i) Inclusive class intervals: In this
case, values equal to the lower and
upper limits of a class are included in
the frequency of that same class.

(ii) Exclusive class intervals: In this
case, an item equal to either the upper
or the lower class limit is excluded from
the frequency of that class.

In the case of discrete variables,
both exclusive and inclusive class
intervals can be used.
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In the case of continuous variables,
inclusive class intervals are used very
often.

Examples

Suppose we have data on marks
obtained by students in a test and all
the marks are in full numbers
(fractional marks are not allowed).
Suppose the marks obtained by the
students vary from 0 to 100.

This is a case of a discrete variables
since fractional marks are not allowed.
In this case, if we are using equal sized
class intervals and decide to have 10
class intervals then the class intervals
can take either of the following forms:

Inclusive form of class intervals:

0-10
11-20
21-30
-
-
91-100

Exclusive form of class intervals:

0-10
10-20
20-30
-
-
90-100

In the case of exclusive class
intervals, we have to decide in advance
what is to be done if we get a value equal
to the value of a class limit. For example
we could decide that values such as 10,
30 etc., should be put into the class

intervals “0 to 10” and “20 to 30”
respectively. This can be called the case
of lower limit excluded.

Or else we could put the values 10,
30 etc., into the class intervals “10 to
20” and “30 to 40” respectively. This
can be called the case of upper limit
excluded.

Example of Continuous Variable

Suppose we have data on a variable

such as height (centimeters) or weight
(kilograms). This data is of the
continuous type. In such cases the

class intervals may be defined in the
following manner:

30 Kg - 39.999... Kg

40 Kg - 49.999... Kg

50 Kg - 59.999... Kg etc.

These class intervals are
understood in the following manner:

30 Kg and above and under 40 Kg

40 Kg and above and under 50 Kg

50 Kg and above and under 60 Kg, etc.

TABLE 3.4

Frequency Distribution of Incomes of 550

Employees of a Company

Income (Rs) Number of Employees

800–899 50

900–999 100

1000–1099 200

1100–1199 150

1200–1299 40

1300–1399 10

Total 550
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Adjustment in Class Interval

A close observation of the Inclusive

Method in Table 3.4 would show that
though the variable “income” is a
continuous variable, no such
continuity is maintained when the
classes are made. We find “gap” or
discontinuity between the upper limit
of a class and the lower limit of the next
class. For example, between the upper
limit of the first class: 899 and the lower
limit of the second class: 900, we find a
“gap” of 1. Then how do we ensure the
continuity of the variable while
classifying data? This is achieved by
making an adjustment in the class
interval. The adjustment is done in the
following way:
1. Find the difference between the

lower limit of the second class and
the upper limit of the first class. For
example, in Table 3.4 the lower limit
of the second class is 900 and
the upper limit of the first class is
899. The difference between them
is 1, i.e. (900 – 899 = 1)

2. Divide the difference obtained in (1)
by two i.e. (1/2 = 0.5)

3. Subtract the value obtained in (2)
from lower limits of all classes (lower
class limit – 0.5)

4. Add the value obtained in (2) to
upper limits of all classes (upper
class limit + 0.5).
After the adjustment that restores

continuity of data in the frequency
distribution, the Table 3.4 is modified
into Table 3.5

After the adjustments in class limits,
the equality (1) that determines the

value of class-mark would be modified
as the following:

Adjusted Class Mark = (Adjusted

Upper Class Limit + Adjusted Lower

Class Limit)/2.

TABLE 3.5
Frequency Distribution of Incomes of 550

Employees of a Company

Income (Rs) Number of Employees

799.5–899.5 50
899.5–999.5 100
999.5–1099.5 200

1099.5–1199.5 150
1199.5–1299.5 40
1299.5–1399.5 10

Total 550

How should we get the frequency
for each class?

In simple terms, frequency of an

observation means how many times

that observation occurs in the raw

data. In our Table 3.1, we observe that
the value 40 occurs thrice; 0 and 10
occur only once; 49 occurs five times
and so on. Thus the frequency of 40 is
3, 0 is 1, 10 is 1, 49 is 5 and so on.
But when the data are grouped into
classes as in example 3, the Class
Frequency refers to the number of
values in a particular class. The
counting of class frequency is done by
tally marks against the particular class.

Finding class frequency by tally
marking

A tally (/) is put against a class for each

student whose marks are included in
that class. For example, if the marks
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obtained by a student are 57, we put a
tally (/) against class 50 –60. If the
marks are 71, a tally is put against the

class 70–80. If someone obtains 40
marks, a tally is put against the class
40–50. Table 3.6 shows the tally

marking of marks of 100 students in
mathematics from Table 3.1.

The counting of tally is made easier

when four of them are put as //// and
the fifth tally is placed across them as

. Tallies are then counted as

groups of five. So if there are 16 tallies
in a class, we put them as  

 / for the sake of convenience.

Thus frequency in a class is equal to
the number of tallies against that class.

Loss of Information

The classification of data as a frequency
distribution has an inherent
shortcoming. While it summarises the

raw data making it concise and
comprehensible, it does not show the

details that are found in raw data.
There is a loss of information in
classifying raw data though much is
gained by summarising it as a
classified data. Once the data are
grouped into classes, an individual
observation has no significance in
further statistical calculations. In
Example 4, the class 20–30 contains 6
observations: 25, 25, 20, 22, 25 and
28. So when these data are grouped as
a class 20–30 in the frequency
distribution, the latter provides only the
number of records in that class (i.e.
frequency = 6) but not their actual
values. All values in this class are

assumed to be equal to the middle

value of the class interval or class

mark (i.e. 25). Further statistical

calculations are based only on the

TABLE 3.6
Tally Marking of Marks of 100 Students in Mathematics

Class Observations Tally Frequency Class
Mark Mark

0–10 0 / 1 5
10–20 10, 14, 17, 12, 14, 12, 14, 14 //// /// 8 15
20–30 25, 25, 20, 22, 25, 28 //// / 6 25
30–40 30, 37, 34, 39, 32, 30, 35, //// // 7 35
40–50 47, 42, 49, 49, 45, 45, 47, 44, 40, 44, //// //// ////

49, 46, 41, 40, 43, 48, 48, 49, 49, 40, //// /
41 21 45

50–60 59, 51, 53, 56, 55, 57, 55, 51, 50, 56, //// //// ////
59, 56, 59, 57, 59, 55, 56, 51, 55, 56, //// ///
55, 50, 54 23 55

60–70 60, 64, 62, 66, 69, 64, 64, 60, 66, 69, //// //// ////
62, 61, 66, 60, 65, 62, 65, 66, 65 //// 19 65

70–80 70, 75, 70, 76, 70, 71 ///// 6 75
80–90 82, 82, 82, 80, 85 //// 5 85
90–100 90, 100, 90, 90 //// 4 95

Total 100
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TABLE 3.7
Frequency Distribution of Unequal Classes

Class Observations Frequency Class

Mark

0–10 0 1 5

10–20 10, 14, 17, 12, 14, 12, 14, 14 8 15

20–30 25, 25, 20, 22, 25, 28 6 25
30–40 30, 37, 34, 39, 32, 30, 35, 7 35

40–45 42, 44, 40, 44, 41, 40, 43, 40, 41 9 42.5

45–50 47, 49, 49, 45, 45, 47, 49, 46, 48, 48, 49, 49 12 47.5

50–55 51, 53, 51, 50, 51, 50, 54 7 52.5
55–60 59, 56, 55, 57, 55, 56, 59, 56, 59, 57, 59, 55,

56, 55, 56, 55 16 57.5

60–65 60, 64, 62, 64, 64, 60, 62, 61, 60, 62, 10 62.5

65–70 66, 69, 66, 69, 66, 65, 65, 66, 65 9 67.5
70–80 70, 75, 70, 76, 70, 71 6 75

80–90 82, 82, 82, 80, 85 5 85

90–100 90, 100, 90, 90 4 95

Total 100

values of class mark and not on the

values of the observations in that

class. This is true for other classes as
well. Thus the use of class mark instead
of the actual values of the observations
in statistical methods involves
considerable loss of information.
However, being able to make more
sense of the raw data as shown more
than makes this up.

Frequency distribution with
unequal classes

By now you are familiar with frequency

distributions of equal class intervals.
You know how they are constructed out

of raw data. But in some cases

frequency distributions with unequal

class intervals are more appropriate. If
you observe the frequency distribution

of Example 4, as in Table 3.6, you will

notice that most of the observations are
concentrated in classes 40–50,
50–60 and 60–70. Their respective

frequencies are 21, 23 and 19. It means

that out of 100 students, 63

(21+23+19) students are concentrated

in these classes. Thus, 63 per cent are

in the middle range of 40-70. The

remaining 37 per cent of data are in

classes 0–10, 10–20, 20–30, 30–40,

70–80, 80–90 and 90–100. These

classes are sparsely populated with

observations. Further you will also

notice that observations in these classes

deviate more from their respective class

marks than in comparison to those in

other classes. But if classes are to be

formed in such a way that class marks

coincide, as far as possible, to a value

around which the observations in a

2024-25



ORGANISATION OF DATA 35

class tend to concentrate, then unequal

class interval is more appropriate.

Table 3.7 shows the same frequency

distribution of Table 3.6 in terms of

unequal classes. Each of the classes 40–

50, 50–60 and 60–70 are split into two

class 40–50 is divided into 40–45 and 45–

50. The class 50–60 is divided into 50–

55 and 55–60. And class 60–70 is divided

into 60–65 and 65–70. The new classes

40–45, 45–50, 50–55, 55–60, 60–65 and

65–70 have class interval of 5. The other

classes: 0–10, 10–20, 20–30, 30–40, 70–

80, 80–90 and 90–100 retain their old

class interval of 10. The last column of

this table shows the new values of class

marks for these classes. Compare them

with the old values of class marks in Table

3.6. Notice that the observations in these

classes deviated more from their old class

mark values than their new class mark

values. Thus the new class mark values

are more representative of the data in these

classes than the old values.

Figure 3.2 shows the frequency
curve of the distribution in Table 3.7.

The class marks of the table are plotted
on X-axis and the frequencies are
plotted on Y-axis.

Activity

• If you compare Figure 3.2 with
Figure 3.1, what do you observe?
Do you find any difference
between them? Can you explain
the difference?

Frequency array

So far we have discussed the

classification of data for a continuous

variable using the example of

percentage marks of 100 students in

mathematics. For a discrete variable,

the classification of its data is known

as a Frequency Array. Since a discrete

variable takes values and not

intermediate fractional values between

two integral values, we have frequencies

that correspond to each of its integral

values.

The example in Table 3.8 illustrates

a Frequency Array.

Table 3.8
Frequency Array of the Size of Households

Size of the Number of

Household Households

1 5
2 15
3 25
4 35
5 10
6 5
7 3
8 2

Total 100Fig. 3.2: Frequency Curve
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TABLE 3.9
Bivariate Frequency Distribution of Sales (in Lakh Rs) and Advertisement Expenditure

(in Thousand Rs) of 20 Firms

115–125 125–135 135–145 145–155 155–165 165–175 Total

62–64 2 1 3
64–66 1 3 4
66–68 1 1 2 1 5
68–70 2 2 4
70–72 1 1 1 1 4

Total 4 5 6 3 1 1 20

The variable “size of the household”
is a discrete variable that only takes
integral values as shown in the table.

6. BIVARIATE FREQUENCY DISTRIBUTION

Very often when we take a sample

from a population we collect more than

one type of information from each

element of the sample. For example,

suppose we have taken sample of 20

companies from the list of companies

based in a city. Suppose that we collect

information on sales and expenditure

on advertisements from each

company. In this case, we have

bivariate sample data. Such bivariate

data can be summarised using a

Bivariate Frequency Distribution.

A Bivariate Frequency Distribution

can be defined as the frequency

distribution of two variables.

Table 3.9 shows the frequency

distribution of two variables, sales and

advertisement expenditure (in Rs.

lakhs) of 20 companies. The values of

sales are classed in different columns

and the values of advertisement
expenditure are classed in different
rows. Each cell shows the frequency of
the corresponding row and column
values. For example, there are 3 firms
whose sales are between Rs 135 and
Rs145 lakh and their advertisement
expenditures are between Rs 64 and
Rs 66 thousand. The use of a bivariate
distribution would be taken up in
Chapter 8 on correlation.

7. CONCLUSION

The data collected from primary and
secondary sources are raw or
unclassified. Once the data are

collected, the next step is to classify

them for further statistical analysis.

Classification brings order in the data.

The chapter enables you to know how

data can be classified through

frequency distribution in a

comprehensive manner. Once you

know the techniques of classification,

it will be easy for you to construct a

frequency distribution, both for

continuous and discrete variables.
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Recap

• Classification brings order to raw data.
• A Frequency Distribution shows how the different values of a

variable are distributed in different classes along with their
corresponding class frequencies.

• Either  the upper class limit or the lower class limit is excluded in
the Exclusive Method.

• Both the upper and the lower class limits are included in the
Inclusive Method.

• In a Frequency Distribution, further statistical calculations are
based only on the class mark values, instead of values of the
observations.

• The classes should be formed in such a way that the class
mark of each class comes as close as possible, to a value around
which the observations in a class tend to concentrate.

EXERCISES

1. Which of the following alternatives is true?
(i) The class midpoint is equal to:

(a) The average of the upper class limit and the lower class limit.
(b) The product of upper class limit and the lower class limit.
(c) The ratio of the upper class limit and the lower class limit.
(d) None of the above.

(ii) The frequency distribution of two variables is known as
(a) Univariate Distribution
(b) Bivariate Distribution
(c) Multivariate Distribution
(d) None of the above

(iii) Statistical calculations in classified data are based on
(a)  the actual values of observations
(b)  the upper class limits
(c)  the lower class limits
(d)  the class midpoints

(iv) Range is the
(a) difference between the largest and the smallest observations
(b) difference between the smallest and the largest observations
(c) average of the largest and the smallest observations
(d) ratio of the largest to the smallest observation
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2. Can there be any advantage in classifying things? Explain with an
example from your daily life.

3. What is a variable? Distinguish between a discrete and a continuous
variable.

4. Explain the ‘exclusive’ and ‘inclusive’ methods used in classification of
data.

5. Use the data in Table 3.2 that relate to monthly household expenditure
(in Rs) on food of 50 households and
(i) Obtain the range of monthly household expenditure on food.
(ii) Divide the range into appropriate number of class intervals and obtain

the frequency distribution of expenditure.
(iii) Find the number of households whose monthly expenditure on food is

(a) less than Rs 2000
(b) more than Rs 3000
(c) between Rs 1500 and Rs 2500

  6. In a city 45 families were surveyed for the number of Cell phones they
used. Prepare a frequency array based on their replies as recorded below.

1 3 2 2 2 2 1 2 1 2 2 3 3 3 3
3 3 2 3 2 2 6 1 6 2 1 5 1 5 3
2 4 2 7 4 2 4 3 4 2 0 3 1 4 3

  7. What is ‘loss of information’ in classified data?

  8. Do you agree that classified data is better than raw data? Why?

  9. Distinguish between univariate and bivariate frequency distribution.

10. Prepare a frequency distribution by inclusive method taking class interval
of 7 from the following data.

28 17 15 22 29 21 23 27 18 12 7 2 9 4
1 8 3 10 5 20 16 12 8 4 33 27 21 15
3 36 27 18 9 2 4 6 32 31 29 18 14 13
15 11 9 7 1 5 37 32 28 26 24 20 19 25
19 20 6 9

11. “The quick brown fox jumps over the lazy dog”
Examine the above sentence carefully and note the numbers of letters in
each word. Treating the number of letters as a variable, prepare a
frequency array for this data.
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Suggested Activity

• From your old mark-sheets find the marks that you obtained in
mathematics in the previous class half yearly or annual examinations.
Arrange them year-wise. Check whether the marks you have secured
in the subject is a variable or not. Also see, if over the years, you
have improved in mathematics.
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