CHAPTER

B

Intr oduction

Studying this chapter shoul
enable you to:

¢ know what the ct of
economics is aboul

¢ understand how economigs
linked with the study of econ%
activities in consumptio
production and distrib

e understand why k: of
statistics can help in cribing
consumption§gr oduction and

distribution;
e learn ab

ome uses of
nderstanding of
activities.

1. WHy Econowmics ?

You have, per haps, alr eady had
Economics as a subject for your earlier
classes atschool. Y ou might have been

ound

subject is mainly ar
(one of the

& AIfred Marshall
unders of moder neconomics) called

“the study of man in the or dinary
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 ar e called
a consumer .

When you sell goods to make
a pr ofit for yourself (you may be
a shopkeeper), youar ecalleda seller .

When you pr oduce goods (you may
be a farmer or a manufacturing
company),or provide services (you may



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 awage, youar ean employer

In all these cases you will be called
gainfully employed inan economic
activity . Economic activities are ones
that are undertaken for a monetary
gain. This is what economists mean by
ordinary business of life

-

Activities

members of your family. W
you call them ecopo
activities? Give reasons.

e Do you consider yoursel
consumer? Why?

2

If you ever heard the stqr Aladdln
and his Magic Lamp y wOdld agree
that Aladdin wa y guy.
Whenever and wh ewanted he
just had to rub hl$|c lamp and a
genie appearQ Il his wish. When
he wanted a pace 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.

We cannot get somethlng
nothing

@carcity is the root of all economic
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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 Econ®dgpics.

e Can you think @elf of
some other e leS’ where a
person with a ncome has

choo \N hings and in
he or she can

Activities

. whag g *
E urlces that are being
» List different activities of the(j a ® (called the current

at WI|| happen if the current
ces go up?

—

roblems. 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 commaodities, the
rush to get a ticket to watch a new film,
etc., are all manifestations of scarcity.
We face scar city 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
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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., ar e
given. All these resources have
alter native uses. The same r esour ces
can be used in the pr  oduction of non-
food cr ops such asrubber |, cotton, jute
etc. Thus, alternative uses of resources
give rise to the pr oblem of choice
between dif ferent commodities that
can be pr oduced by those r esour ces.

-

Activities

 ldentify your wants. How many
of them can you fulfill? How
many of them ar e unfulfilled?
Why you ar e unable to fulfil
them?

* What ar e the dif ferent kind
scar city that you face in
daily life? Identify their cause

Consumption, Pr on an
Distribution

olves

If you thought about it, you
have realised that Economic
the study of man engageyd

omic

tional ir@o

ising fr at has been pr
‘ ) in the ry (called the Gr
B @es), pr ofits and inter

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 inthree parts: ~ consumption,
production and distribution .

We want to know how the consumer
decides, given his income and many
alternative goods to choose frong, what
to buy when he knows the price This
is the study of Consumptio

We also want to kno@w the
pr oducer , similarly, atand
o produce for t rket. Thisis

dy of P % .
inally, we know how the

the total income
oduced
0ss
Do 'c Pr oduct or GDP) is
Wted thr ough wages (and

est (We will

ave aside her e income fr om
inter national 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, moder n economics has to
include some of the basic pr oblems
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. Y ou may want to know how
many people in the country are really
poor, how many ar e middle-class, how
many ar erelativelyrichandsoon.Y ou
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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

experienced disasters like Tsunami,

STATISTICS FOR ECONOMICS

Would you now agr ee 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
alter native uses in or der to
produce various commodities that
satisfy their wants and to
distribute them for consumption

among various persons W\nd
groups in society.”

2. StaTisTics IN Eco

conomic facts. Such

In tp® previous sectpn¥§ou were told
. Similarly, you hear a&:ertain N studies _that
of — some of you may even have gelw the bxe 'e'.“s facing a
untry. T s required that we
W
econo

earthquakes, the bird flu — danger
threatening our country and so on thai )
affect man’s ‘ordinary business ONj
enormously. Economists can

these things provided they know New
to collect and put toge e facts

about what these di rs cos
systematically and corr y.Y o
perhaps think about it and
yourselves whether it is right th

modern economics nowhudes
learning the basic skillm d in
making useful studigg for Wasuring
poverty, how incom%? distributed,
how earning opp ities are related
to your educat environmental
disasters aff@ lives and so on?
Obviously, ifyou 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.

mor
1 ts are also known as
eco \ ta .

urpose of collecting data
se economic problems is to

roblems 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. W~ e may,
therefore, also try to find those
measures that help solve an economic
problem. In Economics, such
measures are knownas policies .

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

t
gn erstand and explain these
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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 mor e about Statistics. Y ou
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 d

from the field of Economics
Economics data are quantitati or
example, a statement in Ecgpomics ke
“the production of rice ia has
increased from 39.58 mil nesin @
1974-75 to 106.5 million tonngs
2013-14, is a quantitative data. @

In addition to quantitatiyg data,
Economics also uses qualj ata.
The chief characteriN such

information is th hey Uescribe
attributes of a sing&n oragroup

of persons that is rtant to record
as accuratel ible even though
they cann e measured in
guantitative 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
guantitative 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
collection of data. The next s -@ to
present the data i woular ,
diagrammatic and gr I'@rms. The
o
al

datg, then, are s ised by
c

|ating varioys r% indices,
ch me ,gr' nce, standard
%«'on, iy répresent the broad
cNar

acteri the collected set of

formaggio inally, the data are
anal interpreted.
Activities

e Think of two examples of
gualitative and quantitative
data.

e 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



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 pr ecise figur es, 310
people died in the r ecent earthquake
in Kashmir ,ismor e 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
measur es (such as mean, variance
etc., about which you will lear
These numerical measur
summarise data. For exa
would be impossible for y
remember the incom f all the
people in a data if t ber of
people is very lar g , one
remembereasnyasummaryflgu
the average income that is obta
statistically. In this way, iStics

summarises and nts a
meaningful overall infor%tion about
a mass of data. ‘(s

Quite often, ; is used in
finding r elati()%metween dif ferent

ese

economic fa®rsSAn economist may
be inter este®in finding out what
happens to the demand for a
commodity when its price incr  eases
or decr eases? Or, would the supply of

a commodity be affected by the changes

in its own price? Or , would the
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consumption expenditure increase
when the average incomeincr  eases? Or,
what happens to the general price level
when the government e xpenditure
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

relationships between the

to test whether the as e/he

mage about the relat'%s valid or

n&econom&stgz this only by
ing isti ifflies.

sted in pr edicting the

tistica Nu
ano@ ce, the economist

economic factor due

ht b
hange i
to th es in another factor . For

she/he might be inter  ested
mg the impact of today’s
tment on the national income in
tur e. Such an exer cise 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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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 pr oblems. Further , it also helps
to evaluate the impact of such policies
in solving the economic problems. For

e
example, it can be ascertained easily oil. This A
using statistical techniques whether th ke the dgC

policy of family planning is effective i

checking the pr oblem 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 Qil and
the likely demand for oil in 5.
Without the use of Statistics, |
be determined what th@ected

domestic productio | d the

likelf demand for it d De. Thus,

tf&.s/ion Qi annotbe made
SS eknovxgx al requirement
ation that helps to

to import oil can only
tistically.

e obtaingd
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Recap

Our wants ar e unlimited but the r  esour ces used in the pr oduction
of goods that satisfy our wants ar e limited and scar ce. Scar city is
the r oot of all economic pr oblems.

Resour ces have alter native uses.

Pur chase of goods by consumers to satisfy their various needs is
Consumption.

Manufactur e of goods by pr oducers for the market is Pr  oduction.
Division of the national income into wages, pr ofits, r ents and inter ests
is Distribution.

Statistics finds economicr  elationships using data and verifies them.
Statistical tools ar e used in pr ediction of futur e trends.

Statistical methods help analyse economic pr oblems and

for mulate policies to solve them.
& . 6

Mark the following statementsgs tr false

(i) Statistics can only dea WRQ qu titative .

(i) Statistics solves ec oblems!

(iii) Statistics is of no us nom|cs ata.

Make a list of actiyitiQs in a bus stan rket place. How many of

them ar e econg Qtivities?

‘The Gover nment~erfd polic s use statistical data to for mulate
suitable policies of econofy opment’. lllustrate with two examples.

“You have unlimited wants anWImited r esour ces to satisfy them.” Explain
this statement by givifig Yo examples.

How will you cho ants to be satisfied?

What ar e y%easons for studying Economics?
s ar e no substitute for common sense. Comment with

Statls‘,tlca®:1
exam@ your daily life.



CHAPTER

Collection of Data

Studying this chapter shou

enable you to:
understand the @ g and
purpose of data collA&Q @

distinguish between primar
secondary sources; < ’
know the mode of collectiog of dat®;
distinguish between Cf@ and
Sample Surveys; &

te ques of

be familiar with, the
sampling;
know about s@ ortant sources

1.

of secondé

| NTRODUCTION

Inthe pr evious chapter ,youhaver ead
about what is economics. Y ou also
studied about the role and importance
of statistics in economics. In this

xLfh hurma=y 3=
.

mMen: men

, you will study the sour

he 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

ces of

1
&n the mode of data collection.



10

from crop to crop. Asthes evalues 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. T  he
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 Grainin 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 (7 2%

Here, the values of tM/ariable
X and Y are the ‘data’, from whi
can obtain information about
production of food grains in JfM&a. To
know the fluctuations i mins
production, we need th&’ on the
production of food min India for
various years. * \ | tool, which
helps in unde g problems by
providing inf yon.

You must b® wondering wher e 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.

STATISTICS FOR ECONOMICS

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 dataarecalled  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 arge
number of school students, by gENgg
guestions from them to e

desired information. The get,
is an,example of prim .
&e data ha‘ve% ollected and
e

nd tabulated)

caxysed (sc tifg
%‘he othe y, they are called
% ondar. hey can be obtained
(J S

hed sources such as
reports, documents,
ne ers, books written by
ists or from any other source,

ither from

q ample, a website. Thus, the data

re 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 areport. If somebody uses the
data collected by you for a similar
study, it becomes secondary data.

3. How po 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 istocollectdata .

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 pr eparing t
guestionnaire/interview schedul

you should keep in mind the follows

points; %

® The questionnaire n® be
possible.

® The questionnaire should be e¥y
to understand a void
ambiguous or diffic S.

® The questions uld be arranged
in an order s t the person
answerin Ghould feel
comfortadgle’

® The series of questions should
move from general to specific . The
guestionnaire should start from
general questions and proceed to
more specific ones. For example:

endo@
should
too long. The numb estions
should be as um a@

11

Poor Q

() Is increase in electricity charges
justified?

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

Good Q

() Is the electricity supply in your
locality regular?

(i) Is increase in electricity charges
justified?

® The questions should be@:ise
and clear . For exampl

Poor Q 9@

What percentage of yo%ﬂe doyou
spgid on clothing er to look
esagtable? ’\

at perce =

your income do you

° T@ estions should not be
uous. They should enable
spondents to answer quickly,

& orrectly and clearly . For example:
oor Q

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

Good Q

(Tick mark the appr  opriate option)
How much do you spend on books in
amonth?

(i) Lessthan Rs 200

(i) Rs 200-300

(i) Rs 300-400

(iv) More than Rs 400

® The question should not use double
negatives . The questions starting
with “W ouldn’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 |nd|cate
alter natives to the answer
example:

Poor Q

Would you like to do a job after goll

or be a housewife?

Good Q

What would you like to doIIege ?
The questionnaire m onS|st o

closed-ended (or structured) qu

or open-ended (or unstructu

guestions. The above que about

what a student wants d llege

is an open-ended question?
CIosed—ended% structured

questions can e@ e a two-way
guestion ora choice question.
When there%unly two possible
answers, ‘yes’ of ‘no’, itis called a two-
way question.

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

choice questions are more appropriate.
Example,

sp de
s nota
or eo another limitation of

STATISTICS FOR ECONOMICS

Q. Why did you sell your land?

() To pay off the debts.

(i) Tofinance children’s education.

(i) Toinvestin 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 altern&{jves
should be clearly written to re

both sides of the issue. Th L0 a

possibility that an indiy true
res nse is not preswgt ong the
glven Feor %t e choice of

her ’ ed, where the

aresponse which
dbyther esearcher.

mMuly oice questions is that they

restrict the answers by
mlng alternatives, without which

%e 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 Mailing Questionnaire

guestions is to do a survey for collection When the data in a survey are collected

of data. There are three basic ways of by mail, the questionnaire is sent to
collecting data: (i) Personal Interviews, eachindividual by  mail

(i) Mailing (questionnaire) Surveys,

and (iii) Telephone Interviews.

.%_.‘.

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 resegcher
to have access to people in @‘o
to

Personal Interviews

This method is
used when the
researcher has
access to all the
members. The
researcher (or
investigator)
conducts face-

areas too, who might be )

reach in person or by tele does
not allow influencing o regpondents
byde interviewgr per mits the

icient time to
swers to the

to-face interviews with the respondents.
Personal interviews are preferre S online surveys or
due to various reasons. Persorgl surve Bugh short messaging

contact is made between ser e.,SMSar e popular . Do you

respondent and the interview he oW an online survey is
interviewer has the opportunityNof palicted?

explaining the study and ing the The disadvantages of mail survey
queries of respondents. rviewer@ are that there is less opportunity to

can request the respondent to e provide assistance in clarifying

on answers that are particu instructions, so there is a possibility of
misunderstanding the questions.

important. Misinterpretati an U }
Mailing is also likely to produce low

misunderstanding can ided. .

Watching the r eactionsK}spon dents response rates_due to certain factqrs,
) such as returning the questionnaire

can  provide @plementary without completing it, not returning the

information. Q questionnaire at all, loss of

Perso”"{’“Q iew has some questionnaire in the mail itself, etc.
demerits tod\It expensive, as it
requires trainedinterviewers. It takes Telephone Interviews

longer time to complete the survey. P In a telephone
Presence of the researcher may inhibit //&_ﬂz@ interview. the
respondents from saying what they SN investigator asks

guestions over the

-
!

really think. &)
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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

Survey or
guestionnaire. The pilot survey helpsin

Pilot

Advantages

.
) a scho N&principal of the
Pre-testing  of th% scho résent there, what

STATISTICS FOR ECONOMICS

providing a preliminary idea about the
survey. It helps in  pre-testing of the
guestionnaire, so as to know the
shortcomings and drawbacks of the
guestions. 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.

-

 You have to collect infor jon
from a person, who Ij
remote village of Ind@hich
mode of data | N ill be
appropriate an

You have t@in
out th

Activities

ents
teaching in

blems can arise?

_

Disadvantages

» Highest Response Ra

e Allows use of all type estions

e Better for using -ended
guestions

e Allows clarification of ambigu
guestions.

¢

Gn

Most expensive
Possibility of
respondents

e More time-taking.

influencing

Mailed Interview

» Least expensive 5

« Only method to@ remote
areas

* No influence pondents

e Maintain anonymity of
respondent

e Best for sensitive questions.

e Cannot be used by illiterates
e Long response time

¢4 + Does not allow explanation of

unambiguous questions
* Reactions cannot be watched.

Telephonic Interviews

» Relatively low cost

» Relatively less influence on
respondents

» Relatively high response rate.

Limited use

Reactions cannot be watched
Possibility of influencing
respondents.
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4. C ENSUS AND SAMPLE SURVEYS According to the Census 2011,
population of India was 121.09 crore,
which was 102.87 crore in 2001.
A survey, which includes every element Census 1901 indicated that the
of the population, isknownas ~ Census  population of the country was 23.83
or the Method of Complete  ¢rore. Since then, in a period of 110

Census or Complete Enumeration

_Enumeration_. If certa_in agencies are years, the population of the country has
interested in studying the total increased by more than 97 crore. The
population in India, they have to average annual growth rate of
obtain information from all the population which was 2.2 per cent per
ho_useholds in rural and urban India. year in the decade 1971-81 camayown
It is carried out every ten years. A to 1.97 per cent in 1991-20
house-to-house enquiry is carried out, 1.64 per cent during 2001@_
covering all households in India.

Demogr:_aphic data on birth and deth Popglation and Sam@
rates, literacy, employment, life ) ) o
expectancy, size and composition of pONgLion or hﬁx rse in statistics
population, etc., are collected and stotality 0 sunderstudy.
published by the Registrar General of us, the n orthe Universe is
India. The last Census of India group ta Mgen the results of the
held in 2011. study ar&gteddedtoapply. A population
is al he individuals/items who

certain ¢ haracteristics (or a
( cfaracteristics), accordingtothe

urpose of the survey. The first task in
electing 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 fr om which infor mation 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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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 stu
economic condition of agri
labourers in Churachandpur districCNgf
Manipur .

e Population: All cuItur
labourers in Churachandpurdistrict a@
e Sample: Ten per cent@
agricultural labourers
Churachandpur district.

Most of the survem mple
surveys. These are piefprre tatistics
because of a num f reasons. A

sample can provit@sonably reliable
and accurate g tion at a lower
cost and sho%e. 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
theirwork more effectively.

e fol
ir dis@ ar
QJ Ra mpling

STATISTICS FOR ECONOMICS

Now the question is how do you do
the sampling? There are two main types
of sampling, random and non-random.

-

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

e If you have to study the opinion
of students about the new

economics textbook of cla® X,
what will be your  popula nd

sample?
researcher n to
ield of

e If a
estimate the
at will be

wheat in Punj @ i
her/his Kf\

and sample ?J
scription will make

Activities

t name suggests, random

%ing is one where the individual

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

:.mﬁm,
oL
o8] |
e |
Bl ]

APopulationof20
/ Kuchhaand 20 N\
/ PuccaHouses \.

A Representatlve " Anon-re resentatlve
Sample ample

the sample of 30 units and hence the
sample, such drawn, is a random
sample. This is also called
method . Nowadays computer
programmes are used to select random
samples.

[ Qtivity

e You have to analyse the tr end 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.

lottery

17
Using the Random Number
Tables, how will you select your
sample years?

—1

Non-Random Sampling

There may be a situation that you have
to select 10 out of 100 households in a
locality. Y ou have to decide which
household to select and which to reject.
You may select the housqholds
conveniently situated e
households known to yo ur

friend. In this case, you a your
judggment (bias) @cting 10
hgigeholds. Thig electing 10

0 housgh®ds g#not a random
random sampling

to
%&lion. | x i
thod al@wits of the population
0 not % equal chance of being

sele and convenience or
ju t of the investigator plays an
i t role in selection of the

&1 le . They are mainly selected on

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

Example
Consider a case of incomes of 5 farmers

STATISTICS FOR ECONOMICS

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 liggd in
the sample or a person from the le
refuses to respond. In this e
sample observation m@ot be
representative. Q
E«n Dat Ax@on
a\ r arises from

teacher asks the

of Manipur . The variable x (income of %t_yp
farmers) has measure-ments 500, 550, % ording orrect responses.
N

600, 650, 700. W e note that yfe
population average of
(500+550+600+650
+5=3000 + 5= 600.
Now, suppose we seje

of two individuals @i x has
NJO é

measurements of 500 00. Th

sample average is (500 + 6
=1100 + 2 =550.
Here, the sampling error of estimate

=600 (true value) — 55@@ =50.
Non-Sampling Errox
Non-sampling err@r more serious

than sampli rs because a
sampling err@w be minimised by
taking a larger Sample. It is difficult

to minimise non-sampling err  or, even
by taking a large sample. Even a
Census can contain non-sampling

errors. Some of the non-sampling
errors are:

a saMple

e dif ferences may occur due
o differences in measuring tape,
carelessness of the students , etc.
Similarly, suppose , we wantto collect
data on prices of oranges. W e 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. C ENsus oF INDIA AND NSSO

There are some agencies both at the
national and state level to collect,



COLLECTION OF DATA

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
understand many economic and |
issues in India.

The NSS was establlshed

Government of Indiato co natlo -
wide surveys on socio- ec issues
The NSS does contlnuo glirveys |

successive rounds. The data co
by NSS are released through rep

and its quarterly rnal
Sarvekshana . NSS pr eriodic
estimates of Ilteracy, schoo olment,

(\

m ers
data
ex
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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 indy§yrial
activities and retail prices for

goods. They are used by @
of India for planning

“@(\

ssed in terms of
data The purpose
is to understand,

plai nalyse a problem and
ca ehind it. Primary data is
i d by conducting a survey.

y includes various steps, which

7 NCLUSION g

ic fact

&eed 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 sour ce 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 t@

sample estimate and the value of the corresponding pogu
parameter .

Non-sampling errors can arise in data isition, by ngn-
or by bias in selection.

Census of India and National Survey r t
important agencies at the n , Wh| e t,

process and tabulate data |mpor
and social issues. < ‘
XERC s@ g

Frame at least propriate_multide-choice options for following

guestions:

(i) Which of the following j st important when you buy a new
dress?

(i) How often do you use cO¥puters?

(iii) Which of the ne ers do you read regularly?

(iv) Rise in the % trol is justified.
(v) What is the m y income of your family?

Wgy questions (with Y es’ or ‘No’).

&hefthe following statements are True or False.
are many sources of data.

(i) phone 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.

. 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?

(i) If plastic bags are only 5 per cent of our garbage, should it be banned?
(iii) Wouldn't you be opposed to incr  ease in price of petr ol?

(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?

. You want to do a r esearch on the popularity of V  egetable Atta Noodles

among children. Design a suitable questionnaire for collecting this
information.

pattern. Out of the 50 farms surveyed, 50% grew only wheat. What is
the population and the sample size? @

. In a village of 200 farms, a study was conducted to find the cropping E

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

10.

11.

12.
13.

14.

. Which of the following errors is more

. Which of the following methods give bettergesults and why Q
(a) Census (b) Sample&‘ 6

d Why\\
(a) Sampling error (b) Non-Sa Q
Suppose ther e are 10 stud i Class Y want to select thr ee

out of them. How many sam@es arg possib
t

Discuss how you would ery select 3 students out
of 10 in your class.

Does the lottery always g|ve random sample? Explain.
Explain the proc or selec a random sample of 3 students out

of 10 in your clas using ra number tables.

Do samples pr ovide better than surveys? Give r  easons for your answer

o°
x§
o

\



Organisation of Data

Studying this chapter shou

e distinguish between quantiggi
and qualitative classificationw

e prepare a frequency digibuti
table; b

e know the techniqu o rming

classes;
e be familiar with@ethod of tally
marking;

 differenti een univariate
and iv&iate frequency
distributior.

enable you to:
¢ classify the data further
statistical analysis; @

1. INTRODUCTION

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

CHAPTER

nd sampling. In this chapter ,
mill now how the data, that you
ollected, 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
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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 or der, it

becomes easier for you to handle them.
You may classify them  according to

subjects where each su omes
agroup or aclass. So quu need
a particular book&rhlstory, for
instance, all you n oistosearch
that book in up “History”.
Otherwise, y uld have to search
through your ertire collection to find
the particular book you ar
While classification of objects or
things saves our valuable time and

effort, it is not done in an arbitrary
manner . The kabadiwallah groups his

egth
%nclassified data or
ighly disorganised. They are often very

e looking for .
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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 orgAgising
things into groups or class sed
on some criteria.

Actiyjt
&:snyourl %ofﬂce to find
t how re sorted. Do

t the pin-code in
icates? Ask your

Q/p@" ]

2. ATA

kabadiwallah’s  junk, the
raw data are

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



24

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 O 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 cas
had you presented as a table, wou
have resembled Table 3.2. Both T
3.1 and 3.2 are raw or un d

data . In both the tables you find hat

numbersar enotarrangedinanyor der.

Now if you are asked for the highest
marks in mathematics  from Table 3.1

STATISTICS FOR ECONOMICS

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 75
1293 1365 1146 3222

then you have to firstarrang
of 100 students eithey
in cending or atls a tedious
t \ becomesm /é?ous ifinstead
ou ha arks of 1,000
d nts t Slmllarly, in Table
, you te that it is difficult
or yo scertain the average
expendlture of 50
ds. And this difficulty will go
nitold 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 dif ficulty. Y ou have
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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

How can we make sense e
marks? The mathematics te er
looking at these markssmould be
thinking— How have my s done?
How many have not pasSee”? How w

classify the data depends upo
purpose we have in mind. In this ca

the teacher wishes to undmd in
some depth—how these have
done. She would pgopabl oose to
construct the frequ&iistribution.

This is discussed next section.

I_ ?tivity
e 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.
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3. CLassIFICATION oOF DaTa

The grou ps 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 or der. Or, you could
have also classified them according to
the year of publication. The way you
want to classify them would dep on
your requirement.

Likewise the raw data is in
various ways depge '@n the
purgose. They c% grouped
a dingtotimas% assification
mmy kNgWN N hronological

ch aclassification,

ificatign a\s
areclg @ either in ascending or
descgndWg vrder with reference to

instance which contains marks i
mathematics scored by 100 stud

: gyears, quarters, months,
wee % . The following example shows
lation of India classified in

&fyears. The variable ‘population’

a Time Series asitdepicts 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, 20

|_
e InExample 1, find g Q years
in which India’s po was
minimum and maxiNNIB¥ @
¢ In Example 2, find the cougn
whose yield of wheat is gh@
more than that of Indiagg HO
much would that be i @ of
percentage? &
¢ Arrange th cou es of
Example 2 i&ascending
order of yj 0 the same

exercise scending 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

Activities
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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 maor a
female. These two characteristi d
be further classified on t of

marital status as give

5N

T
| MarMgd JUnmarried Married Unrparried |
L/

Phe classification at the first stage is

&ased 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 guantitative 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.

—

e Express the values of fre
of Example 4 as proportionNgr

percentage of totgygraquency.
Note that frequen g essed
in this way is knowr™Nee reIativ@

frequency .
e In Example 4, which class h

Activity

the maximum concentrg#qn of
data? Express it age
of total observati pWhich
class has e minimum

concentratio, a?

4. VARIABL QONTINUOUS AND

DIScRETE

|

A simple definition of variable,
which you have read in the last
chapter , does not tell you how it varies.
Variables dif fer on the basis of specific

&
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criterion. They are broadly classified
into two types:

(i) Continuous and
(i) Discrete.

A continuous variable cantake any
numerical value. It may take integral
values (1, 2, 3, 4, ...), fractional values
(1/2, 213, 3/4, ...), and values that are
not exact fractions ( 2,=1.414,
J3=1.732, ... , /7 =2.645). Forgdgmple,
the height of a student, as he/she\groy
say from 90 cmto 150 cm, take
all the values in betw "It can
takgflalues that are %\berslike
9&000m, 19 %SOCm. It can

@ o take fract@ ues like 90.85
,102.3 »99cm etc. that are
twholems. Thus the variable
“height’ able of manifesting in
eve ceivable value and its values
canalso be
broken
down into
infinite
- 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
“jlumps”. 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 “

of a student” is absurd. Therefore it

half
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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 nottaken 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? Y es, because though X takes
fractional values it cannot take any
value between two adjacent fractional
values. It changes or “jumps” from 1/
810 1/16 and from 1/16 to 1/32. But
it cannot take a value in between
and 1/16 or between 1/16 and

variables as continuous

discrete: %

Area, volume, tempgagture,

number appearin ce,

crop yield, popula tall,

number of cars%a d age. _|
Qs how the marks

Example
of 100 stud%are grouped into
classes. You Wil 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.
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5. WHAT I1s 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, 100, ... ,

means the number of v
particular class. For exam
class 30— 40 we find
frogf raw data in T

. They are
N, 34, Gx 9, 32. The
ncy of thexgl®s: 30—40 is thus

e wondering why
twice inthe raw

But yo
%@—which ‘E@. rring
(J data —j cluded in the class 30—

it been included the class
Ry of 30—40 would have been 9

Q d of 7. The puzzle would be clear

|_ Activity@
e Distinguish the owing @

you if you are patient enough to read
this chapter car efully. Socarryon.Y ou
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).
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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 ass
Class Class
Limit ~ Limi

0-10 1 0

10-20 8 10

20-30 6 20

30-40 7 30

40-50 21 40

50-60 23 50

60-70 19 60
70-80 6 70
80-90 5 80
90-100 4

Frequency
representati
distribution® . 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.

|s a graphic
a frequency
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Fig.3.1: Diagrammatic Presentation of uency
Distribution of Data.

How to prepare a F@Jency

Distribution?

prepaﬂ
ri t|on

frequency
IIowmg five

s intervals?

any classes should we have?

h should be the size of each
class’>
How should we determine the class
limits?

5. How should we get the frequency

for each class?

estlons @ e addressed:
oul ave equal or unequal

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 alarge 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 calculate
by dividing the range  (the differ§nce
between the largest and the sm
values of variable) by the si
classintervals.

|_ Activitie

Find the range of the following;
e population of India in ExampleQ
e yield of wheat in Example 2. _|

What should be t séﬁ each
class?

The answer tgsQI estion depends
onthe answe% 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

STATISTICS FOR ECONOMICS

interlinked. W e 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 N
magnitude. In that case, the w@

would have been of unequ
Howgshould we deter@e class
lingR> 6

.

be definite and

70 and over” or “less
Q ot desirable.

@ pwer and upper class limits
|[0We determined in such a manner
requencies of each class tend to

asses s
than

Imits SN
% arly sta@ erally, open-ended

e
<
ncentrate in the middle of the class

intervals.
Class intervals are of two types:

() 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.

(i) Exclusive class intervals: In this
case, an item equal to either the upper
or the lower class limitis 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 for m of class intervals:
0-10

Exclusive for m of class interva
0-10
10-20

20-30 &
90-100 O

In the c%f exclusive class
intervals, we ha¥%e to decide in advance
whatis 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
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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 V iable

Suppose we have data on a
such as height (centimeter

(kilograms). ThIS of the
conpnuous type. h ases the
&;ervals fined in the

mann

Kg 39N @ g
0 Kg Q . Kg
11-20 (J 9
21-30

91-100 @

50 9... Kg etc.
@1 e class intervals are

stood in the following manner:

&0 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
Method in Table 3.4 would show that
though the variable “income” is a
continuous variable, no such
continuity is maintained when the

classes ar e 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 th
lower limit of the second class al

the upper limit of the first class.
example, in Table 3.4 the lo
of the second class is 90

the upper limit of th Iass is
899. The difference en the
is1,i.e.(900-899 =

2. Divide the difference obtame
by twoi.e. (1/2=0.5)

3. Subtract the value obtalgn (2)
from lower limits of all ower
class limit—0.5)

4. Add the value OMaiped in (2) to
upper limits d @ classes (upper

After the aWustment 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

Inclusive

To %
k sho @get the frequency
or eachcl
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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

999.5-1099.5

Income (Rs) Number of Ergployees
799.5-899.5 5
899.5-999.5 %Eé

550

1099.5-1199.5
1199.5-1299.5 40
99.5-1399.5 c 10
v

e terms, frequency of an
lon means how many times
b ervation occurs in the raw
ata In our Table 3.1, we observe that
t e value 40 occurs thrice; 0 and 10
occur only once; 49 occurs five times
and so on. Thus the frequency of 40 is
3,0is1,10is 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

Atally (/) is put against a class for each
student whose marks are included in
that class. For example, if the marks
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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 I 8 15
20-30 25, 25, 20, 22, 25, 28 IMRL 6 25
30-40 30, 37, 34, 39, 32, 30, 35, N 7 35
40-50 47, 42, 49, 49, 45, 45, 47, 44, 40, 44, INUIT L SN

49, 46, 41, 40, 43, 48, 48, 49, 49, 40, T

41 21 45
50-60 59, 51, 53, 56, 55, 57, 55, 51, 50, 56, N "R

59, 56, 59, 57, 59, 55, 56, 51, 55, 56, N

55, 50, 54 23
60-70 60, 64, 62, 66, 69, 64, 64, 60, 66, 69, IMUIT TS SN

62, 61, 66, 60, 65, 62, 65, 66, 65 1" 1 65
70-80 70, 75, 70, 76, 70, 71 75
80-90 82, 82, 82, 80, 85 85
90-100 90, 100, 90, 90 95

Total

obtained by a student are 57, we puta
tally (/) against class 50 —60. If th
marks are 71, a tally is put against 8¢
class 70-80. If someone obt
marks, a tally is put against the cl&gs

40-50. Table 3.6 sh he tally
marking of marks of 10@nts in
mathematics from Table 3%
The counting of tally is made
when four of them are put as //// and
the fifth tally is placed acros as
ed as

/. Tallies are them
groups of five. So if e ard™6 tallies
in a class, we put th s /N INY
N/ | for the s convenience.
Thus freque N &rclass is equal to
the number 0’1% against that class.
Loss of Information

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

&)

at are found in raw data.
a loss of information in
g raw data though much is
ained 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
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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 mor
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 howtheyar e constructed out
of raw data. But in some cases
frequency distributions with unequal

of Example 4 , asin Table 3.6,

TABL
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notice that most of the observations are
concentrated in classes 40-50,
50-60 and 60-70. Their respectiv e
freque nciesare 21,23 an d19. ltmeans
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, 20-30,0-40,
70-80, 80-90 and 90-100 se
classes are sparsely pop ith
observations. Furth Al also
notl thatobservatlo hele classes
spective class
|son to those in

rmed in Way that class marks
coingj ar as possible, to a value
hICh the observations in a

more fr
s aninc
% er clas tf classes are to be

class intervals are more appropriate. |
you observe the frequency dlstrlbutlo

quelcy Distribution of qual Classes
Class Observations Frequency Class
Mark

0-10 0 1 5
10-20 10, 14, 17, 12, 14, 12, 4 8 15
20-30 25, 25, 20, 22, 25, Q 6 25
30-40 30, 37, 34, 39, 32& " 7 35
40-45 42, 44, 40, 1, 403, 40, 41 9 42.5
45-50 47, 49, 49, %47, 49, 46, 48, 48, 49, 49 12 47.5
50-55 51, 53,5 ; 50, 54 7 52.5
55-60 59, 56 55, 56, 59, 56, 59, 57, 59, 55,

56, 3, 55 16 57.5
60-65 60, 64Ng2, 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
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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 40-50is divided into 4045 and 45—
50. The class 50-60 is divided into 50—
55 and 55-60. And class 6070 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, 3040, 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 the
with the old values of class marks in Tabl
3.6. Notice that the observationsin th
classes deviated more from their o

mark values than their new glass m
values. Thus the new cla: values
are more representative oftl inthese

classes than the old values.
Figure 3.2 shows the freque

curve of the distribution in T 3.7.

20 T

eNage m x
%ma{ D iscrete variable,
@ classif:'c of its data is known

35

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

—

e 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? _l
So far we have _di @éd the
clasgification of data @ntinuous
VQ: using % xample of
c

Activity

Frequency array

0 students in

sa Fragu Array. Since a discrete
vari kes values and not
i ate fractional values between
\@e al values, we have frequencies
hat correspond to each of its integral
alues.

The example in Table 3.8 illustrates
a Frequency Array.

Table 3.8

Frequency Array of the Size of Households

Number of
Households

Size of the
Household

=

—
(]
4
~1]

0
0 20 40 60 80 100

Fig.3.2: Frequency Curve

5
15
25
35
10

5

3

2

100

O~NO OIS~ WNBE

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

6. BivAarRiATE FREQUENCY DISTRIBUTION

Very often when we take a sample
from a population we collect more than
one type of infor mation fr om 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
infor mation on sales and expenditur e
on advertisements from each
company. In this case, we have
bivariate sample data. Such bivariate
data can be summarised using a
Bivariate Frequency Distribution.

can be defined as the freque

distribution of two variables.
Table 3.9 shows the fre
distribution of two variabl ales amd

A Bivariate Frequency Distributirtj%he chgpté

sales are classed in different co%

STATISTICS FOR ECONOMICS

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. E

The data collected from @y and
secondary sourc raw or
assified. On data are

d, the e& is to classify
for furt istical analysis.
ssificatgs order in the data.
ibles you to know how

be classified through
distribution in a

7. C ONCLUSION

hensive manner . Once you

e @?the techniques of classification,
advertisement expen@(in Rs.
lakhs) of 20 companies. alues oe

will be easy for you to construct a
frequency distribution, both for
continuous and discrete variables.

Q TABLE 3.9
Bivariate Frequency Distrib®gon les (in Lakh Rs) and Advertisement Expenditure
in Thousand Rs) of 20 Firms

115-125 135 135-145 145-155 155-165 165-175 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
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Recap

e Classification brings order to raw data.

e A Frequency Distribution shows how the different values of a
variable are distributed in different classes along with their
corresponding class frequencies.

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

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

e In a Frequency Distribution, further statistical calculations are
based only on the class mark values, instead of values of the
observations. 6

e 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.

. (;Q
Q’:S N\
1. Which of the following alternatj @ ? :0

(i) The class midpoint is equal

(a) The average of the u limit ang™g er class limit.
(b) The product of up C it and th¥ er class limit.
(c) The ratio of the upp8&C limit a@ ywer class limit.

(d) None of the abgve.
(i) The frequency u@ ion of twg varia®les is known as
(a) Univariate D --1' tion @

(b) Bivariate Distributio
(c) Multivariate Distribum
(d) None of the aboy

(iii) Statistical calculgy classified data are based on
(a) the actual es of observations
(b) the up class limits
(c) the Igge ss limits
(d) the (as) midpoints

(iv) Ran%ﬁe
(a) diwgrence 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

37
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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 i
(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 t&wber of Cell es they
used. Prepare a frequency array baseQ’&el eplies M d below.
1 3 2 2 2 2 1 2@ 3 3 3 3
3 3 2 3 2 2 6 5 1 5 3
2 4 2 7 4 4 4 0 3 1 4 3
7. What is ‘loss of informag classified Q
8. Do you agree that classifioé§ data is bt nraw data? Why?
9. Distinguish betw ivariate and bMWgriate frequency distribution.
10. Prepare a freque tributio inclusive method taking class interval
of 7 from the following da%
28 17 15 22 21%23 27 18 12 7 2 9 4
1 8 3 10 20 16 12 8 4 33 27 21 15
3 36 27 1& 2 4 6 32 31 29 18 14 13
15 11 9 7 5 37 32 28 26 24 20 19 25
19 20 6&9’
11. “The quic @ n fox jumps over the lazy dog”
Examj g above sentence carefully and note the numbers of letters in
each rd. Treating the number of letters as a variable, prepare a

frequency array for this data.
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|_ Suggested Activity

e 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 secur ed
in the subject is a variable or not. Also see, if over the years, you
have improved in mathematics. _l

A \\‘;Q
&P

oS
© o°



Presentation of Data

CHAPTER

400

Studying this chapter shoul
enable you to:

1. INTRODUCTION

You have alr eady lear
chapters how data&ollected and
organised. As ¢ e generally
voluminous, th Q H to be putin a
compact an%entable form. This
chapter deals presentation of data
precisely so that the voluminous data
collected could be made usable readily
and are easily comprehended. There are

generally three forms of presentation of
data:

e present data usm
e represent data using oprlate
diagrams.

r evious

o al or Descriptive presentation
- bular presentation
Diagrammatic presentation.

2. TexTuAL PRESENTATION OF DATA

In textual presentation, data are
described within the text. When the
guantity of data is not too large this form
of presentation is more suitable. Look
at the following cases:

Case 1

Ina bandh call given on 08 September
2005 protesting the hike in prices of
petrol and diesel, 5 petrol pumps were
found open and 17 were closed whereas
2 schools were closed and remaining 9
schools were found open in a town of
Bihar .
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Case 2

Census of India 2001 reported that
Indian population had risen to 102 crore
of which only 49 crore were females
against 53 crore males. Seventy-four
crore people resided in rural India and
only 28 crore lived in towns or cities.
While there were 62 crore non-worker
population against 40 crore workers in
the entire country. Urban population had
an even higher share of non-workers (19
crore) against workers (9 crore) as
compared to the rural population where
there were 31 crore workers out of a 74
crore population...

In both the cases data have been
presented only in the text. A serious
drawback of this method of presentation

is that one has to go through th
complete text of presentation fir ) -

S\/ tative classification
hen classification is done according

comprehension. But, itis also true t
this matter often
emphasise certain points o e
presentation.

3. TABULAR PRESENTATION OF DAaTA

In a tabular presentation, data are
presented in rows (read horizontally)

enable to

41

and columns (read vertically). For
example see Table 4.1 tabulating
information about literacy rates. It has
three rows (for male, female and total)
and three columns (for urban, rural
and total). Itis called a 3 x 3 Table giving
9 items of information in 9 boxes called
the "cells" of the Table. Each cell gives
information that relates an attribute of
gender ("male", "female" or totaljwith a
number (literacy percentages ral

people, urban people and e
most important advantage o@ation
is that it organises urther
stggStical treatme @ decision-

. \n n used in
tlon is QN

. Quallta

to attributes, such as social status,
physical status, nationality, etc., it is

called qualitative classification. For
example, in Table 4.1 the attributes for
classification are sex and location which
are qualitative in nature.

TABLE 4.1
Literacy in India by sex and location (per cent)

Location Total
Sex Rural Urban
Male 79 90 82
Female 59 80 65
Total 68 84 74

Source: Census of India 2011 . (Literacy rates
relate to population aged 7 years and above)
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Quantitative classification

In quantitative classification, the data
are classified on the basis of
characteristics which are quantitative in
nature. In other words these
characteristics can be measured
guantitatively. For example, age, height,
production, income, etc are quantitative
characteristics. Classes are formed by
assigning limits called class limits for the
values of the characteristic under
consideration. An example of quantit-
ative classification is given in Table 4.2.
Calculate the missing figures in the Table.

TABLE 4.2
Distribution of 542 respondents by
their age in an election study in Bihar

STATISTICS FOR ECONOMICS

(i) heights (in cm) and
(i) weights (in kg) of students
of your class.

Temporal classification

In this classification time becomes the
classifying variable and data are
categorised accor ding to time. T ime
may be in hours, days, weeks, months,
years, etc. For example, see Table 4.3.
TABLE 4.3
Yearly sales of a tea shop
from 1995 to 2000

Years akhs)

81.3
82.4

<

80.5
Age group No. of 9 100.2
(yrs) respondents Per cent 00 91' 9
20-30 3 0.5 e
30-40 61 11 Data @ e Unpublished data.
40-50 132 . A
50-60 153 QZ Qis table the classifying
60-70 ? : & cteristic is sales in a year and
70-80 51 9.41 kes values in the scale of time.
80-90 2 0.37
Al ? 100.0 |_ Activity
Source: Assembly election Patna C I » Go to your school office and

constituency 2005, A.N. Sinha Institégof Social
Studies, Patna.

Here classifying characygtic is age

@e'

A I@ eS
Discu e total values
are arri at in Table 4.1
Construct a table presenting
data on preferential liking of the
students of your class for Star
News, Zee News, BBC W orld,
CNN, Aaj Tak and DD News.
Prepare a table of

inyears and is quan

—

collect data on the number of
students studied in the school in

each class for the last ten years
and present the data in a table.

|

Spatial classification

When classification is done on the basis
of place, it is called spatial
classification. The place may be a
village/town, block, district, state,
country, etc.

Table 4.4 is an example of spatial
classification.
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TABLE 4.4
Export from India to rest of the world in
2013-14 as share of total export (per cent)

Destination Export share
USA 12.5
Germany 2.4
Other EU 10.9
UK 3.1
Japan 2.2
Russia 0.7
China 4.7
West Asia -Gulf Coop. Council 15.3
Other Asia 29.4
Others 18.8
All 100.0

(Total Exports

|_
e« Construct a table presenting
data collected from students of!
your class according to th® Q
native J
4. TABULATION OF DA@D PART
OF A T ABLE @

locality.
To construct a table it is importa&

learn first what are the parts ood
statistical table. When ther

systematically these atable.
The most simple wi %ceptuahsmg

a table is to pres@re data in rows
and colunﬁ Ongwith some

1 US $ 314.40 billion )

Activity

states/resid

explanatory nOsgs. Tabulation can be
done using one-way, two-way or three-
way classification depending upon the
number of characteristics involved. A
good table should essentially have the
following:
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(i) Table Number

Table number is assigned to a table for
identification purpose. If more than one
table is presented, it is the table
number that distinguishes one table
from another . It is given at the top or
at the beginning of the title of the table.
Generally, table numbers are whole
numbers in ascending order if there are

many tables in a book. Subsggipted
numbers, like 1.2, 3.1, etc., a 0
used for identifying the table g
to its location. For example%le 4.5
should be read as theN of the
fo chapter SO

e able 4, \

Title Q
he titl le narrates about the

cont e table. Ithasto be clear
brie@carefully worded so that the
i tions made from the table are
and free from ambiguity. It finds

lace at the head of the table

succeeding the table number or just
below it (See Table 4.5).

on

(i) Captions or Column Headings

At the top of each column in a table a

column designation is given to explain

figures of the column. This is
called caption or column heading
(See Table 4.5).

(iv) Stubs or Row Headings

Like a caption or column heading, each
row of the table has to be given a
heading. The designations of the rows
are also called stubs or stub items, and
the complete left column is known as
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stub column. A brief description of the India were non-workers in 200 1 (See
row headings may also be given at the Table 4.5).

left hand top in the table. (See Table

4.5). (vi) Unit of Measurement

The unit of measurement of the

(v) Body of the Table figures in the table (actual data)

Body of a table is the main part and it should always be stated alongwith
contains the actual data. Location of the title. If different units are there

any one figure/data in the table is for rows or columns of the table,
fixed and determined by the row and these units must be gtated
column of the table. For example, data alongwith ‘stubs’ or ‘capti If
in the second row and fourth column figures are large, the Id
indicate that 25 crore females in rural be rounded up and th@thod

Table 4.5 Population of India according to wo %on-w r xgxmemd location, 2001
(Crore)
Column [fleadi Caption 0

Table Number & . 65

Location Gender Work Non-worker| Total
Main | Mar®ga otal
(%] P

El = @l 17 3 20 18 38 —a—
X 5 Fe 6 5 11 25 36 g
> @ Total 8 31 43 74 °
£ ® <
'c ——
S c Male 1 8 7 15 s
I 2 Femal® 1 0 1 12 13 2
§ > T% 8 1 9 19 28 2

— Male 24 4 28 25 53

= emale 7 5 12 37 49

tal 31 9 40 62 102

Sourc@sus of India 2001

Note : Figures are rounded to nearest crore
Source

(Note : Table 4.5 presents the same data in tabular form already presented through case 2 in
textual presentation of data)
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of rounding should be indicated (See
Table 4.5).

(vi)) Source

It is a brief statement or phrase
indicating the source of data presented
in the table. If more than one source is
there, all the sources are to be written in
the source. Source is generally written
atthe bottom of the table. (See Table 4.5).

(vii) Note

Note is the last part of the table. It
explains the specific feature of the data
content of the table which is not self
explanatory and has not been explained
earlier .

-

e How many rows and columns
are essentially required to fo
a table?

e Can the column/row headi

of a table be quantijatiye?
 Can you present t 2 and
4.3 after roundin gures

appropriately.
e Present the first two sente@
of case 2 on p.41 as a tab

Some details for this

be
found elsewher e |@pter _l

5. DIAGRAMMATIC&RESENTATION OF

Data
This is the thir, Qd of presenting
data. This {ethod provides the
quickest understanding of the actual
situation to be explained by data in
comparison to tabular or textual
presentations. Diagrammatic presenta-

tion of data translates quite effectively
the highly abstract ideas contained in

Activities

%lmple

numbers into more concrete and easily
comprehensible form.

Diagrams may be less accurate but
are much more effective than tablesin
presenting the data.

There are various kinds of diagrams
in common use. Amongst them the
important ones are the following:

(i) Geometric diagram

(i) Frequency diagram

(i) Arithmetic line graph
Geometric Diagram

Bar diagram and pie di elme in

the gategory of geom didgram. The

bgMggrams are th)—% s—simple,
It|p and co@ ar diagrams.

r Dlagr

ixgram
comprlses a group of
d and equiwidth rectangular
%J ach class or category of data.
ht or length of the bar reads the
agnltude of data. The lower end of the
bar touches the base line such that the
height of a bar starts from the zero unit.
Bars of a bar diagram can be visually
compared by their relative height and
accordingly data are comprehended
quickly. Data for this can be of
frequency or non-frequency type. In
non-frequency type data a particular
characteristic, say production, yield,
population, etc. at various points of
time or of different states are noted and
corresponding bars are made of the
respective heights according to the
values of the characteristic to construct
the diagram. The values of the
characteristics (measured or counted)

Bar

45
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retain the identity of each value. Figure expenditure profile, export/imports
4.1 is an example of a bar diagram. over the years, etc.
|_ Activity 62
» Collect the number of students Seemsbetter)
in each class studying in the
current year in your school. T x
Draw a bar diagram for the z ﬁ
same table. 9 o)
3 3
Different types of data may require z z
different modes of diagrammatical E =
representation. Bar diagrams are
suitable both for frequency type and A category that has a ar
non-frequency type variables and (literacy of Kerala) tha other
attributes. Discrete variables like family category (literacy of ngal), has

size, spots on a dice, grades in an
examination, etc. and attributes such
as gender , r eligion, caste, country, etc.

teristicgt % other . Bars
called CON are usually used

can be represented by bar diagrams. time @ ata (food grain
Bar diagrams are more convenient fg oducedgeNnren 1980 and 2000,
non-frequency data such as incom deca rigtion in work participation

BLE 4.6
Literac f Major S fINgia

2& 2011

Major Indian States Male Female Male Female
Andhra Pradesh (AP) 70.3 50.4 75.6 59.7
Assam (AS) 54.6 78.8 67.3
Bihar (BR) 59. 33.1 73.4 53.3
Jharkhand (JH) 67.3 38.9 78.4 56.2
Gujarat (GJ) Q9.7 57.8 87.2 70.7
Haryana (HR) & 8.5 55.7 85.3 66.8
Karnataka (KA) 76.1 56.9 82.9 68.1
Kerala (KE) & 94.2 87.7 96.0 92.0
Madhya Pradesh (MP 76.1 50.3 80.5 60.0
Chhattisgarh (CH) 0 77.4 51.9 81.5 60.6
Maharashtra (M 86.0 67.0 89.8 75.5
Odisha (OD) 75.3 50.5 82.4 64.4
Punjab (PB) 75.2 63.4 815 71.3
Rajasthan (RJ) 75.7 43.9 80.5 52.7
Tamil Nadu (TN) 82.4 64.4 86.8 73.9
Uttar Pradesh (UP) 68.8 42.2 79.2 59.3
Uttarakhand (UK) 83.3 59.6 88.3 70.7
West Bengal (WB) 77.0 59.6 82.7 71.2

India 75.3 53.7 82.1 65.5
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a7

100

87.2 gs3
82.9
78.8 78.4
756
I | | |
5
o |
JH GJ] HR KA

96

g 3 B

1=}

I;iferacy Raté ﬁ’ercenti

~
1=}

5

805 815 824 815 gos

MP CH oD UK WB India
l Data Source: Table 4.6 Major St
Fig.4.1: Bardiagram showing male literacy rate ates of | \X (Literacy rates

relate to population aged 7 years and above)

rate, registered unemployed over t

years, literacy rates, etc.) (Fig 4. 2)
Bar diagrams can have

forms such as multiple bar dia

and component bar diag

O o

¢ How many states (amon
major states of India) h

higher female literacy man

the national avera&x 1?

¢ Has the gap between imum
and minimum@le literacy
rates overm tes in two
consecuj us years 2001
and Zo@lined?

Multiple Bar Diagram

|

Multiple bar diagrams (Fig.4.2) are
used for comparing two or more sets of
data, for example income and
expenditure or import and export for

|ffere , marks obtained in

dlﬁQ ects in different classes,

onent Bar Diagram

Component bar diagrams or charts
(Fig.4.3), also called sub-diagrams, are
very useful in comparing the sizes of
different component parts (the elements
or parts which a thing is made up of)
and also for throwing light on the
relationship among these integral parts.
For example, sales proceeds from
different products, expenditure pattern

in a typical Indian family (components
being food, rent, medicine, education,
power, etc.), budget outlay forr  eceipts
and expenditures, components of
labour force, population etc.
Component bar diagrams are usually
shaded or coloured suitably.
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100
20
80
70
60
S50
a0

30

Percentage of Literacy

20

10

¥ NS SN PRNS— SN TS SS—TU—S_—_— _—

AP AS BR

JH

Gl HR KA

KE MP CH MR OD PB RJ
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TN UP UK

Female Literacy Rates of Major States of India

Fig.4.2: Multiple bar (column) diagram showing female literacy rates over two census ye
and 2011 by major states of India. (Data Source Table 4.6)

Interpretation:

For example, the figur
the sharpest rise in female literacy, etc.

TABLE 4.7
Enrolment by gender at schools (per cent)
of children aged 6—14 years in a district

Bihar (J

Enrolled Out§y school

(per cenpey,  (pertent)

Boy 91. 8.5
Girl 58.6 (J @

41.4
Al 78.0

A component bar d%@hows
io

the bar and its sub-divis mto two
or more components¥or example, the
opulation of

bar might show t
childreninthe @h p of 6-14 years.
S

Gender

Data Source: Unpublished data

The compon ow the proportion
of those who &e enrolled and those
who are not. A component bar diagram
might also contain different component
bars for boys, girls and the total of
children in the given age group range,
as shown in Figure 4.3. To construct a

&

It can be very easily derived from Figure 4.2 that female literacy ra@e years
was on increase throughout the country. Similar other interpy 0

e shows that the states of Bihar

tions can be mad figure.

r\?\@esh experienced

iagram, first of all, a
ar is c@ ed on the x-axis with
its hej@g ivalent to the total value
of t % r [for per cent data the bar
s of 100 units (Figure 4.3)].
ise the height is equated to total
lue of the bar and proportional
heights of the components are worked
out using unitary method. Smaller
components are given priority in
parting the bar

120.0 1
@ Out of school
100.0 1 ] Enrolled
80.0
60.0 1
40.0 { [91.5

20.0 A

0.0

Boys Girls All
Data Source: Table 4.7

Fig. 4.3: Enrolment at primary level in a district
of Bihar (Component Bar Diagram)
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Pie Diagram

A pie diagram is also a component
diagram, but unlike a bar diagram,

here it is a circle whose area is
proportionally divided among the
components (Fig.4.4) it represents. It

is also called a pie chart. The circle
divided into as many parts as th
components by drawing straight\Nge
from the centre to the circymgrence.
Pie charts usually
with absolute values of a

values of each category arm
expressed as percentage of the f
value of all the categories. A@ ina
pie chart, irrespective oWgs Yfue of
radius, is thought of ggving TO0 equal
parts of 3.6° (360, ch. To find
out the angle, t mponent shall
subtend at th@e of the circle, each
percentage fig¥e of every component
is multiplied by 3.6°. An example of this
conversion of percentages of

components into angular components
of the circle is shown in Table 4.8.

49

It may be interesting to note that
data represented by a component bar
diagram can also be represented
equally well by a pie chart, the only
requirement being that absolute values
of the components have to be converted
into percentages before they can be
used for a pie diagram.

TABLE 4.8
Distribution of Indian population (20
by their working status (crores
Status Population Pe

Data Source : Table 4.8

|_ Activities

e Represent data presented
through Figure 4.4 by a
component bar diagram.

e Does the area of a pie have any
bearing on the total value of
the data to be represented by
the pie diagram? J
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Frequency Diagram

Data in the form of grouped frequency
distributions are generally represented
by frequency diagrams like histogram,
frequency polygon, frequency curve
and ogive.

Histogram

A histogram is a two dimensional
diagram. It is a set of rectangles with
base as the intervals between class
boundaries (along X-axis) and with
areas proportional to the class
frequency (Fig.4.5). If the class intervals
are of equal width, which they generally
are, the area of the rectangles are
proportional to their respective

frequencies. However , in some typéj%

data, it is convenient, at tinge
necessary, to use varying width
intervals. For example, when tabula®gg

deaths by age at death, it be very
meaningful as well as us to have @

very shortage intervals (0, 1, 2, ..
0, 7, 28, ..., days) at the begin

when death rates are vy, high
compared to deaths ther
higher age segments of the ulation.

For graphical repre%tstion of such
data, height for a %‘ a rectangle is
the quotient of"W here frequency)
and base (h&e Wwidth of the class
interval). When intervals are equal, that
is, when all rectangles have the same
base, area can conveniently be
represented by the frequency of any
interval for purposes of comparison.

STATISTICS FOR ECONOMICS

When bases vary in their width, the

heights of rectangles are to be adjusted
to yield comparable measurements.
The answer in such a situation is

frequency density (class frequency
divided by width of the class interval)

instead of absolute frequency.

TABLE 4.9

Distribution of daily wage earnersin a
locality of a town

Daily N
earning

(Rs)

D

(®

45-49
—54
SAO9
60—
69
/074

e
WWNRAROINOWNNO WA WN

80-8
8 %
@—104
105-109
110-114

115-119

Source: Unpublished data

Since histograms are rectangles, aline
parallel to the base line and of the same
magnitude is to be drawn at a vertical
distance equal to frequency (or
frequency density) of the class interval.
A histogram is never drawn. Since, for
countinuous variables, the lower class
boundary of a class interval fuses with
the upper class boundary of the
previous interval, equal or unequal, the
rectangles are all adjacent and there is
no open space between two consecutive
rectangles. If the classes are not
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continuous they are first converted into
continuous classes as discussed in
Chapter 3. Sometimes the common
portion between two adjacent
rectangles (Fig.4.6) is omitted giving a
better impression of continuity. The
resulting figure gives the impression of
adouble staircase.

A histogram looks similar to a bar
diagram. But there are more differences
than similarities between the two than
it may appear at the first impression.
The spacing and the width or the area
of bars are all arbitrary. Itis the height
and not the width or the area of the bar
that really matters. A single vertical line
could have served the same purpose
as a bar of same width. Mor  eover,
histogram no space is left between tw
rectangles, but in a bar diagram som

space must be left between consec%

51

bars (except in multiple bar or
component bar diagram). Although the
bars have the same width, the width of

a bar is unimportant for the purpose

of comparison. The width in a
histogram is as important as its height.
We can have a bar diagram both for
discrete and continuous variables, but
histogram is drawn only for a
continuous variable. Histogram also
gives value of mode of the f ency

distribution graphically as s
Figure 4.5 and the x-coordi the
de

dotted vertical line gw%

nded b @ ht lines, usually four
more [ind Wrequency polygon is an

14
124 e

. ‘O

No. Of wage earners (frequency)

Data source: Table 4.9

Daily wage (in Rs)

445 495 54.5 59.5 64.5 69.5 74.5 79.5 84:5-8I5 _ 945 99.5 104.5 109.5114.5119.5

Mode[ 80.6)

Continuous Cl

(after conversion)

Fig. 4.5: Histogram for the distribution of 85 daily wage earners in a locality of a town.
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frequency polygon can be fitted to a
histogram for studying the shape of the

curve. The simplest method of drawing
a frequency polygon is to join the
midpoints of the topside of the
consecutive rectangles of
histogram. It leaves us with the two
ends away from the base line, denying
the calculation of the area under the
curve. The solution is to join the two

end-points thus obtained to the base
line at the mid-values of the two classes
with zero frequency immediately at
each end of the distribution. Broken

lines or dots may join the two ends with

the base line. Now the total area under
the curve, like the area in the
histogram, represents the total
frequency or sample size.

frequency distribution. Both

. ©
O

12

the

No. of wage earners

Data Source : Table 4.9

.1
%ﬁ parinmr more distributions
lotted % same axes, frequency

Frequency polygon is the mqft
common method of presenting gro

STATISTICS FOR ECONOMICS

boundaries and class-marks can be
used along the X-axis, the distances
between two consecutive class marks
being proportional/equal to the width
of the class intervals. Plotting of data
becomes easier if the class-marks fall
on the heavy lines of the graph paper
No matter whether class boundaries or
midpoints are used in the X-axis,
frequencies (as ordinates) are glways
plotted against the mid-point of, g
intervals. When all the points h @
plotted in the graph, they ar@rf ully
lines.

joined by a series of shyy;
E&Iines join a ints of two

Is, onein ning and the

the en&& e two ends of
Dlott

(Fig.4.6). When

ely to be more useful since

p
polygOmN
t@ al and horizontal lines of two

Daily wage (in Rs)

Continuous Classes (after conversion)

Fig. 4.6: Frequency polygon drawn for the data given in Table 4.9
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14

12

10 / :
. 8 4 ) _,_
[0} . .
£ / ' \ { = Frequency
;:)’ 6 i S ! = - - =Smooth Curve
° .
S 4 7
z /'/ ]

2 £

0 N

0 20 40 100 \ 20
Daily w
Fig.4.7: Frequency curve for Table 4.9
the

or more distributions may commde i
a histogram.

Frequency Curve

The frequency curve i ined by
drawing a smooth fre@i curve
passing through the pomis of --

frequency polygon as clos
possible. It may not necessaril pa

through all the points of the fncy

polygon but it passes thr fm as

closely as possible W

Ogive

Ogive is a?alled cumulative
frequency curve®As there are two types
of cumulative frequencies, for example
“less than” type and “more than” type,
accordingly there are two ogives for any
grouped frequency distribution data.
Here in place of simple frequencies as

140

frequency polygon,
cum requenmes are plotted
is against class limits of the

@ y distribution. For “less than”

e the cumulative frequencies are
Iotted against the respective upper
limits of the class intervals whereas for
more than ogives the cumulative
frequencies are plotted against the
respective lower limits of the class
interval. An interesting feature of the
two ogives together is that their
intersection pointgivesthe  median Fig.
4.8 (b) of the frequency distribution. As
the shapes of the two ogives suggest,
“less than " ogive is never decreasing
and ‘““‘more than " ogive is never
increasing.

Arithmetic Line Graph

An arithmetic line graph is also called
time series graph. In this graph, time
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TABLE 4.
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10

Frequency distribution of marks
obtained in mathematics

Table 4.10 (a) Table 4.10 (b) Table 4.10 (e)
Frequency distribution Less than cumulative More than cumulative
of marks obtained in frequency distribution frequency distribution

mathematics of marks obtained in of markes obtained
mathematics in mathematics
Marks Number of Marks ‘Less than' Marks 'More than'
students cumulative cumulative
frequency freuency
0-20 6 Less than 20 6 More than 0
20-40 5 Less than 40 11 More than 20 ﬁ ; 58
40-60 33 Less than 60 44 More tha 53
60-80 14 Less than 80 3 reqgan 20
80-100 6 Less than 100 4 an 80 6
Total 64 5
65 & More than ogive
- Less than More ‘ 657
60 60
55 - 55
50 q 50 Less than ogive
45 454 454
9 40 4 2 404 N 404
£ 35 2 354 £ a5
§ 30 ;? 301
£ £ = 25
20 O 201 207
154
15 4 154
104
10 A 104
51 & 54 ®1 | _Median
0 &J ol N 0 50 %0 0 % 60 70 50 %0 foo
10 20 30 40 50 60 9Q 100 10 20 30 40 50 60 70 80 90 100 Marks in Mathematics
Marks in i CY Marks in Mathematics
“@ Fig. 4.8(b): ‘Lessthan’and
Fig. 4.8(a): @ "and 'More than' ogive for data ‘More than’ ogive for data

given in Table¥10

(hour , day/date, week, month,
year, etc.) is plotted along x-axis and
the value of the variable (time series
data) along y-axis. A line graph
by joining these plotted points,

givenin Table 4.10

thus, obtained is called arithmetic
line graph (time series graph). It
helps in understanding the trend,
periodicity, etc., in a long term time
series data.
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Here you can see from Fig. 4.9 that
for the period 1993-94 to 2013-14, the
imports were more than the exports all
thr ough the period. Y ou may notice the
value of both exports and imports rising
rapidy after 2001-02. Also the gap
between the two (imports and exports)
has widened after 2001-02.

6. CONCLUSION

By now you must have been able to learn
how the data could be presented using
various forms of presentation — textual,
tabular and diagrammatic. Y  ouar e now
also able to make an appropriate choice

of the form of data presentation as well

as the type of diagram to be used for a
given set of data. Thus you can mal
presentation of data meaningfly,
comprehensive and purposeful.

30000
25000
20000
15000
10000

5000

1996-97
1997-98
1998-99
2000-01
2001-02
2002-03
2003-04

=
o )
2 -
-}

=
-4 —

1995-96
1999-2000

Fig. 4.9: Arithmetic line graph for time series data given in Table 4.11

2004-05

TABLE 4.11
Value of Exports and Imports of India
(Rsin 100 crores)

55

Year Exports Imports
1993-94 698 731
1994-95 827 900
1995-96 1064 1227
1996-97 1188 1389
1997-98 1301 1542
1998-99 1398 1783
1999-2000 1591 2155
2000-01 2036 09
2001-02 2090
2002-03 2549
2003-04 2934 &591
2004-05 5 011
45 6604
Y 8815
¢ % 10123
\ 8 13744
8455 13637
Q 11370 16835
14660 23455
16343 26692
19050 27154
Exports
=== I ports

2005-06
2006-07
2007-08
2008-09
2009-10

2010-11°

2011-12
2012-13
2013-14
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Recap

e Data (even voluminous data) speak meaningfully through
presentation.

e For small data (quantity) textual presentation serves the purpose
better .

e For large quantity of data tabular presentation helps in
accommodating any volume of data for one or more variables.

e Tabulated data can be presented through diagrams which enable

quicker comprehension of the facts presented otherwise.
L

EXERCISES @
Answer the following questions, 1 to 10, choosjeg the correct anw
1. Bar diagram is a 6

*
(i) one-dimensional diagram

2. Data represented through aghiogragp can he 'Q}g graphically the
(i) mean
(i) mode @
(iii) median
(iv) all the abov
3. Ogives can be in locati aphically the
(i) mode
(i) mean Q
(iii) median
(iv) none of the abo
4. Data represente ro arithmetic line graph help in understanding

(i) long tergggrend
(i) cyclicit m&a
(iii) u@; in data

(iv) a #ove

(i) two-dimensional diagram

(iii) diagram with no dimension %2

(iv) none of the above

Width § bars in a bar diagram need not be equal (True/False).

Width of rectangles in a histogram should essentially be equal (True/
False).

7. Histogram can only be formed with continuous classification of data
(True/False).
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8. Histogram and column diagram are the same method of presentation of

10.

11.

12.

13.

14.

15.

data. (True/False)

. Mode of a frequency distribution can be known graphically with the

help of histogram. (True/False)

Median of a frequency distribution cannot be known from the ogives.
(True/False)

What kind of diagrams are more effective in representing the following?
(i) Monthly rainfall in a year
(i) Composition of the population of Delhi by religion

(iii) Components of cost in a factory
Suppose you want to emphasise the increase in the share of urbanb
non-workers and lower level of urbanisation in India as shown@

Example 4.2. How would you do it in the tabular form?

How does the procedure of drawing a histogram differ w ss
intervals are unequal in comparison tg#equal class’int V. in a

frequency table?
The Indian Sugar Mills Associatio QM thag | \\roduction
00%was abo

during the first fortnight of Dece r ,000 tonnes,

as against 3,78,000 tonnes dyshgRegame fortnidQt ®st year (2000).
The off-take of sugar from fact@ries ng the §j ight of December
2001 was 2,83,000 tonnes al cons n and 41,000 tonnes

for exports as against tonnes, nal consumption and
nil for exports during the e fortntg syseason.’

(i) Present the gegaNn tabular form:
(i) Suppose yo (\(@ 0 prese ese Uata in diagrammatic form which
of the diagrasawould you nd why?

(iii) Present these data

The following table shows estimated sectoral real growth rates

(percentage change the previous year) in GDP at factor cost.

Year Agric e and allied sectors Industry Services
1994-95 5.0 9.2 7.0
1995-96 O 0.9 11.8 10.3
1996 9.6 6.0 7.1
1997%Q8 -1.9 5.9 9.0
1998-9 7.2 4.0 8.3
1999-2000 0.8 6.9 8.2

Represent the data as multiple time series graphs.
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CHAPTER

SE

Measur es of Central T endency

Studying this chapter shou
enable you to:

e understand the d for
summarising a set y one
single number;

e recognise and distin
between the dif ferent type
averages;

¢ learn to compute Qifpf types
of averages;

e draw meani | conclusions
from a set o n&

e develop a@erstanding of
which t erage would be
the mo@ful in a particular

situation.

1. INTRODUCTION

Inthe pr evious chapter ,youhaver ead
about the tabular and graphic

|Standard Error
Median

.N‘Dde 4
|Standard Deviation
|Sample Variance |

%Qta tion of the data. In this

er’, you will study the measur

f central tendency which is a
numerical method to explain the data
in brief. Y ou can see examples of
summarising a large set of data in
day-to-day life, like average marks
obtained by students of a class in atest,
average rainfall in an area, average
production in a factory, average income
of persons living in a locality or
working in a firm, etc.

Baiju is a far mer. He gr ows food
grains in his land in a village called
Balapur in Buxar district of Bihar .The
village consists of 50 small farmers.
Baiju has 1 acr e of land. Y ou ar e
interested in knowing the economic
condition of small farmers of Balapur
You want to compar e the economic

es
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condition of Baiju in Balapur village.
For this, you may have to evaluate the
size of his land holding, by comparing
with the size of land holdings of other
far mers of Balapur . You may like to see
if the land owned by Baiju is —

1. above average in ordinary sense (see
the Arithmetic Mean)

2. above the size of what half the
farmers own (see the Median)

3. above what most of the farmers own
(see the Mode)

In order to evaluate Baiju’s relative
economic condition, you will have to
summarise the whole set of data of land
holdings of the far mers of Balapur . This
can be done by
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2. ARITHMETIC M EAN

Suppose the monthly income (in Rs) of

six families is given as:

1600, 1500, 1400, 1525, 1625, 1630.
The mean family income is

obtained by adding up the incomes

and dividing by the number of

families.

_ 1600 +1500 + 1400 + 1525 + 1625 + 1630

=Rs 1,547

6
It implies that on an @ ., a
family ear ns Rs 1,547,
ithmetic megan$\, is the most
o only used® r e of central
en

y. It is O as the sum of

the use of centra values ervations divided
tendency, which summarises the da the nuNQEN#T observations and is

t
inasingle value in such away thatt i()
single value can represent thegen

data. The measuring of central ten

is a way of summarising thg-dgta in the

form of a typical or repres value.
There are severa=sfatistic

measures of central tende

“averages”. The three most conm

used averages are: O

e Arithmetic Mean

e Median &
e Mode Q
at ther

You shoul e aretwo
mor e types @rages i.e. Geometric
Mean and Har monic Mean, whichar e
suitable in certain situations.
However, the pr esent discussion will
be limited to the thr ee types of

averages mentioned above.

Ve

ed by  .Ingeneral, if
N observationsas X |, X, X,
Ren the Arithmetic Mean is given

i@’

v X1+ X5+ X gt + Xy

X
N
The right hand side can be written
N
i=1 X . .
as ———— . Here, i is an index
N

which takes successive values 1, 2,
3,...N\.

For convenience, this will be written in
simpler form without the index i. Thus

= X
X:W’ where, SX = sum of all

observations and N = total number of
observations.
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How Arithmetic Mean is Calculated

The calculation of arithmetic mean can
be studied under two broad categories:

1. Arithmetic Mean for Ungrouped
Data.

2. Arithmetic Me an for Grouped Data.

Arithmetic Mean for Series of
Ungrouped Data

Direct Method

Arithmetic mean by  direct method is
the sum of all observations in a series
divided by the total number of
observations.

Example 1
Calculate Arithmetic Mean fr o

data showing marks of students
classin an economics test: 40,
78, 58.
x =X @
N

_40 +50 +55

78 B8 _\Q
5
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The average mark of students in the
economics testis 56.2.

Assumed Mean Method

If the number of observations in the
data is more and/or figures are large,
it is difficult to compute arithmetic
mean by direct method. The
computation can be made easier by

using assumed mean method.
In order to save time in calc@g

mean from a data set containj e
number of observations as large
numerical figures o\can use

med meapn . Here you

e in the data
n on the basis of

€ said assumed mean
the observation.Y oucan,
e the summation of these
s and divide it by the number
servations in the data. The actual

eviatiops
from
the

a parti
Qﬁsanth \
% |c/exper<:§ hen you may take

grlthmetlc mean is estimated by taking

Z

the sum of the assumed mean and the
ratio of sum of deviations to number of
observations. Symbolically,

MEAN
gf 67 67 He 64 62 56
(HEIGHTININCHES)
Y+62+ ’
MEAN= 22X EX 5H+77+67+6?+'—l§|>4—6 T62+56+ 38 _ 53l - 5"
MEAN =59
1 L ] 1 [ L '£I | EA( 5 1 r
(o] 10 20 30 40 50 &0 70 )0 Qo (oo
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Let, A = assumed mean
X = individual observations
N = total numbers of observa-
tions
d = deviation of assumed mean
from individual observation,
ie.d=X-A
Then sum of all deviations is taken
as Sd=S (X-A)

Thenfind o
entin N

Sd
Then add A and N to get x

>d
Therefore, X = A+¥

You should r emember that any
value, whether existing in the data or
not, can be taken as assumed mean.
However, in or der to 5|mpI|fy
calculation, centrally located valu |
the data can be selected as agsu
mean.

Example 2

The following data sho weekl

income of 10 families.
Family
A B C
I J

Weekly Income (in Rs)
850 700 100 750 5000 420 2500

400 360

D E F G

Compute me income.
51
Computationgof A§thmetic Mean by
AssurMgd Mean Method
Families Income d=X-850 d
X) = (X -850)/10

A 850 0 0
B 700 -150 -15
C 100 —750 —75

61

D 750 -100 -10
E 5000 +4150 +415
F 80 —770 =77
G 420 —430 —43
H 2500 +1650 +165
| 400 —450 -45
J 360 —490 -49
11160 +2660 +266

Arithmetic Mean using assumed mean
method

X =A +$—850 +@ ,66(@
= Rs1, 116 Q
Thus, the avera y income
of L family b ethods is

1IN6.Y OLN%kthIS by using

ir ect me

Step Dev ethod

The tlons can be further
S|m by dividing all the deviations
om assumed mean by the
on factor ‘c’. The objective is to
0|d lar ge numerical figur es, i.e., if
d =X - Ais very lar ge, then findd '
This can be done as follows:

d_X-A
d'= :
c c
The for mula is given below:
X =A +S—d¢
N

where d '= (X - A)/lc, ¢=common
factor , N = number of observations, A=
Assumed mean.

Thus, you can calculate the
arithmetic mean in the example 2, by
the step deviation method,

X=850+(266/10)x 10=Rs 1,116.
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Calculation of arithmetic mean for
Grouped data

Discrete Series
Direct Method

In case of discrete series |,
frequency against each observation is
multiplied by the value of the
observation. The values, so obtained,
are summed up and divided by the total
number of frequencies. Symbolically,

x = SX

Sf

Where, S fX = sum of the product
of variables and frequencies.
S f = sum of fr equencies.

Example 3

Plots in a housing colony come in
three sizes: 100 sq. metre,
meters and 300 sq. metre an

number of plots are resp ely 200
50 and 10.

Q/%ed

TABLE 5.2
Computation of Arithmetic Mean by
Direct Method
Plot size in No. of 200
Sqg. metre X Plots (f) 100
100 200 0000 -1 -200
200 50 0 0 0
300 10 3000 +1 10
0 33000 0 -190

Arithmetic mean using  direct method,
a X 33000

= —— =126.92 Sq.metr
N 260

X |

STATISTICS FOR ECONOMICS

Therefore, the mean plot size in the
housing colony is 126.92 Sq. metre.

Assumed Mean Method

As in case of individual series the
calculations can be simplified by using
assumed mean method, as described
earlier , with a simple modification.
Since fr equency (f) of each item is
given her e, we multiply each dgyiation
(d) by the fr equency to get fd. we

get Sfd. The nextstepisto tal
of all frequenciesi.e. find out

S&f Flnally,t é%tlc mean
lated \

+— using

ethod.

tep n Method

, the deviations are divided
common factor ‘c’ which
I|f|es the calculation. Here we

d_X-A

estimate d ' = —=
c

in order to

reduce the size of numerical figures for

easier calculation. Thengetfd ‘'and Sfd'.
The formula for arithmetic mean using
step deviation method is given as,

X =A_|_Sfd¢, c

|_ Activity

¢ Find the mean plot size for the
data given in example 3, by
using step deviation and
assumed mean methods. J
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Continuous Series 40-50 8 45 360 1 8

] ) 50-60 3 55 165 2 6
Here, class intervals are given. The 60—70 2 65 130 3 6
process of calculating arithmetic mean 20 2110 )

in case of continuous series is same as
that of a discrete series. The only Steps:

difference is that the mid-points of ] ]

various class intervals ar e taken. W e 1. Obtain mid values for each class
have already known that class intervals denoted by m.

may be exclusive or inclusive or of 2. Obtain S fm and apply the dir ect
unequal size. Example of exclusive method for mula:

class interval is, say, 0-10, 10-20 and _ Sfm 2110 é

so on. Example of inclusive class X= <t 70 3% S

interval is, say, 0-9, 10-19 and so on.

Example of unequal class interval is, Stemedeviation meth
say, 0—20, 20-50 and so on. In all these .
cases, calculation of arithmetic mean OMNain d' = -
is done in a similar way. Q\ \C
Example 4 % Tak%@any arbitrary figure),
c= n factor .
Calculate average marks ofgt .
following students using (&) ¢ ect +Ex c=35+ £34) x 10
method (b) Step deviation metd. zf 70
K — 30.14 marks
Direct Method
Two interesting properties of A.M.

Marks

0-10 10-20 20-30 30-40 % (i) the sum of deviations of items

50-60 60-70 about arithmetic mean is always equal

No. of Students

5 12 15 20 8 to zero. Symbolically, S(X- X)=0.
xS

(i) arithmetic mean is affected by

extreme values. Any large value, on
N either end, can push it up or down
Computation of arks for I ) pushitup wn.

Exclusive Class Inte

Direct Method
Mid fm d'=(m-35) fd'

Weighted Arithmetic Mean

(9 studentd value (2)x(3) 10 Sometimes it is important to assign
@ (m) weights to various items according to
@ &) B @ ©) (6) o
their importance when you calculate
0-10 5 5 25 -3 -15 h thmeti F I
10-20 12 15 180 > o4 e arithmetic mean. For example,
20-30 15 25 375 1 _15 there are two commodities, mangoes

30-40 25 35 875 0 0 and potatoes. Y ou ar e inter ested in
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finding the average price of mangoes
(P,) and potatoes (P ,). The arithmetic

+
mean will be % However, you

might want to give more importance to

the rise in price of potatoes (P ,). To do
this, you may use as ‘weights’ the share

of mangoes in the budget of the
consumer (W ) and the share of
potatoes in the budget (W ). Now the
arithmetic mean weighted by the
shares in the budget would

Wl Pl + W2 P2
be
W, +W,
In general the weighted arithmetic
mean is given by,

WX, + WoX, +.. W, X,

W, +W, +...+ W
When the prices rise, you

interested in the rise in pricedof

commodities that are m ortant

to you. You will r ead about it@
the discussion of Index Numb ;

Chapter 8. Q

-

Activities&O
e Check props of aMthmetic

ipg example:

e In the@example if mean
is increa¥ed by 2, then what
happens to the individual
observations.

e If first three items increase by
2, then what should be the
values of the last two items, so

u
J— ( rgest ya
- W
C
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that mean remains the same.

e Replace the value 12 by 96.
What happens to the arithmetic
mean? Comme nt.

_l

3. MEebiaN

Median is that positional value of the
variable which divides the distribution
into two equal parts, one part
comprises all values greater tf'§
equal to the median value and th @
>eflal

comprises all values less th

to it. The Medians %iddle”
elegent when thNd&a set is
a&d in ordgr %

maghnitude.
mined by the

ceNge med w r
yon of di alues, it remains
f

fecte y, the size of the

creases.

on@ion of median
@e jan can be easily computed by
0

g rting the data from smallest to largest

nd finding out the middle value.

Example 5

Suppose we have the following
observation in a data set: 5, 7, 6, 1, 8,
10, 12, 4, and 3.
Arranging the data, in ascending order
you have:

1,3,4,5,6,7,8,10,12

!

The “middle score” is 6, so the
median is 6. Half of the scores are larger
than 6 and half ofthe scor  esaresmaller .

If there are even numbers in the
data, ther e will be two observations
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which fall in the middle. The median in
this case iscomput ed as the arithmetic
mean of the two middle values.

|_ Activities

* Find mean and median for all
four values of the series. What
do you observe?

TABLE 5.4
Mean and Median of different series
Series X (Variable Mean Median
Values)
A 1,2, 3 ? ?
B 1,2, 30 ? ?
C 1, 2, 300 ? ?
D 1, 2, 3000 ? ?

Is median affected by extreme
values? What are outliers?

* |s median a better method than
mean?

Example 6

20 students. Y ou a quwe

Q Mn It
@ for m
\”} ey
ize of item
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45+46 = 45.5 marks

Median =

In order to calculate median it is
important to know the position of the
median i.e. item/items at which the
median lies. The position of the median
can be calculated by the following

formula:
N+1)" ¢
Position of median = % é
Where N = number of items@
u may note Q\e above
la gives you @ ition of the
diamvin an d array, not the
n is computed by

Series

median i.e. (N+1)/2 ™ item can be

The following data pro @ arks of &l case of discrete series the position of

calculate the median ma

25,72, 28, 65, 29, 60, 30, 54, 32,@

33,52, 35,51, 42,48, 45, 4748, 33.

Arranging the data in &cending
order, you get

25, 28, 29, 30, 3@& 35, 42,
45, 46, 47, 488 N2, 53, 54, 60,
65, 72 .

You can see that ther e are two
observations in the middle, 45 and
46. The median can be obtained by
taking the mean of the two
observations:

located through cumulative freque-
ncy. The corresponding value at this
position is the value of median.

Example 7

The frequency distributsion of the
number of persons and their
respective incomes (in Rs) ar e given
below. Calculate the median income.
Income (in Rs): 10 20 30 40
Number of persons: 2 4 10 4
In or der to calculate the median
income, you may prepare the
frequency distribution as given below.
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MEDIAN
E T (1N INCH ESJ
FEicH MEDIAN= 62"
1 1 i 1 l | K7 ! L 4
o lo0 20 30 4O BO &0 70 8o QE
_ TABLE 5.5 _ preceding the media @
Computation of Median for Discrete Series .
f quency of the antlass,
Income No. of Cumulative agnltude ()f edian class
(inRs) persons(f) frequency(cf)
10 2 % is r equired if
gg 13’ quen f unequal size or
40 4 ‘ agnlt
The medianis located in the

cumulative frequenc 10.5 th f persons working in a factory.
observation lies in the ompute the median daily wage.

2=(20+1)/2=10.5 ™ observailg. @/@ i

can be easily located thro gh ( ing data relates to daily wages
@6. Thee

income corresponding to this is % Daily wages (in Rs):

so the median income is Rs 30. 55-60 50-55 45-50 40-45 35-40 30-35

25-30 20-25
Continuous Series Number of workers:
. 7 13 15 20 30 33
In case of continuous se ou have 28 14
to locate the medydn class where The datais arranged in descendin
N/2 ™ item[not (N item] lies. The 9 9
. ) ) order her e.
median can thegb ined as follows: . . .
In the above illustration median
. Q/?—c.f.] class is the value of (N/2) ™ item
= L+ X h . . .
Median f (.e.160/2) = 80 " item of the series,
Where, L = lower limit of the median which lies in 35-40 class interval.
class, Applying the for mula of the median

c.f. = cumulative frequency of the class as:



MEASURES OF CENTRAL TENDENCY

TABLE 5.6
Computation of Median for Continuous
Series
Daily wages No. of Cumulative
(inRs) Workers (f) Frequency
20-25 14 14
25-30 28 42
30-35 33 75
35-40 30 105
40-45 20 125
45-50 15 140
50-55 13 153
55-60 7 160
N/2—c.f.
Median =L + (/f—c] x h
35+(80—75
_ 35+B0778) (4035
30
=Rs 35.83

workers ar e getting less than or eq
to Rs 35.83 and 50% of the
are getting more than or equal
wage.

You should r g
median, as a measu f cent
tendency, is not sensitive to gll
values in the series. It concent
on the values of the central'dns f

the data. K,
Quartiles

Quartiles are tf@easures which
divide the d ur equal parts,
each portion c8gtains equal number of
observations. There are three quatrtiles.
The first Quartile (denoted by Q |
lower quartile has 25% of the items of

the distribution below it and 75% of
the items are greater than it. The second

Thus, the median daily wage is
Rs 35.83. This means that 50% of th€/

) or

9@
er that
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Quartile (denoted by Q ) or median has
50% of items below it and 50% of the
observations above it. The third
Quartile (denoted by Q ) or upper
Quartile has 75% of the items of the
distribution below it and 25% of the
items above it. Thus,Q , and Q , denote
the two limits within which central 50%

of the data lies.

MEDIAN

Per s divide the distribution into
equal parts, so you can get
viding positions denotedby P, P,
5 - P oo Py, IS the median value. If
you have secured 82 percentile in a
management entrance examination, it
means that your position is below 18
per cent of total candidates appeared
in the examination. If a total of one lakh
students appeared, where do you

stand?

Calculation of Quartiles

The method for locating the Quartile is
same as that of the median in case of
individual and discrete series. The
value of Q ; and Q , of an or dered series
can be obtained by the following
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formula where N is the number of
observations.

(N
Q,=size of 2 item
3(N+1)h
Q,=size of SIN+1)™ item.
Example 9

Calculate the value of lower quartile

from the data of the marks obtained

by ten students in an examination.

22,26, 14, 30, 18, 11, 35, 41, 12, 32.
Arranging the data in an ascending

order,

11, 12, 14, 18, 22, 26, 30, 32, 35, 41.

STATISTICS FOR ECONOMICS

has been derived from the French word

“la Mode” which signifies the most
fashionable values of a distribution,
because it is repeated the highest
number of times in the series. Mode is
the most frequently observed data
value. Itis denoted by M

Computation of Mode

Discrete Series

Consider the data set 1, 2, 3, )
The mode for this data is 4 e4

occurs most fr equ%@ in the
a 6

dat
.
&e 10
oR'at th \g

. (N+21)th . discrete series:

Q, = size of ———item = size .
riable 20 30 40 50
Frequen 2 8 20 10 5

10+1)" @,
% item = size of 2.75 |
=2nd item + .75 (3rd item — 2nd I4gn)

=12 +.75(14 -12) = 13. ks.

5. Mobe O
Sometimes, you may be&' ested in

knowing the most t¥gjcal value of a
series or the v r ound which
maximum ¢ ation of items
occurs. For e le, a manufacturer
would like to know the size of shoes
that has maximum demand or style of

the shirt that is more frequently
demanded. Her e, Mode is the most
appropriate measure. The word  mode

Activity
Find out Q , yourself.

@*@

as you can see the maximum
cy is 20, the value of mode is
this case, as ther e is a unique
alue of mode, the data is unimodal .
But, the mode is not necessarily
unique, unlike arithmetic mean and
median. Y ou can have data with two
modes (bi-modal) or mor e than two
modes (multi-modal). It may be
possible that ther e may be no mode if
no value appears mor e frequent than
any other value in the distribution. For
example, inaseries 1,1, 2, 2, 3, 3, 4,
4, ther e is no mode.

Unimodal Data Bimodal DatA

i

Variable

Frequency

Frequency

Variable

Unimodal Data Bimodal Data
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Continuous Series

In case of continuous frequency
distribution, modal class is the class
with largest frequency. Mode can be

calculated by using the formula:
D

L_xh
D, +D,

M, =L+

Where L = lower limit of the modal class
D,= difference between the frequency
of the modal class and the frequency of
the class preceding the modal class
(ignoring signs).

D, = difference between the frequency
of the modal class and the frequency of
the class succeeding the modal class
(ignoring signs).

h=classinterval of the distribution.

continuous series, class inte
should be equal and series sh
exclusive to calculate the mode. ITWid

Example 11

Calculate the value of modgdayorker
family’s monthly inco the
following data: %
Less than cumulative frewdistribution

of income per @ 000 Rs)

Income per morb Cumulative
(in'000 Rs) Frequency
Less than 50 97
Less than 45 95
Less than 40 90
Less than 35 80

Less than 30 60

-30
You may note that in casegf%zg,

69
Less than 25 30
Less than 20 12
Lessthan 15 4

As you can see this is a case of
cumulative frequency distribution. In
order to calculate mode,y ou will have
to convert it into an exclusive series. In
this examp le, the series is in the
descending or der. This table should be

converted into an ordinary freq§ency
table (Table 5.7) to deter the

modal class. g
cy

Income Group

(in’ Rs) P
145 . ‘?—95 -2
45 \ 5-90 =5
- 90-80 =10
335 Q 80-60 =20
60—-30 =30
30-12 =18
15— 12- 4 = 8
10 4

K The value of the mode lies in

points are given, class i s areto
be obtained. @

25-30 class interval. By inspection
also, it can be seen that this is a modal
class.
Now L=25D  =(30-18)=12,D ,=
(30-20)=10,h=5

Using the formula, you can obtain
the value of the mode as:
M, (in’000 Rs)

My,=L+ D, xh
D, +D,

12
=25+ ——x5=27.273
12+10

Thus the modal worker family’s
monthly income is Rs 27.273.
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MODE

2621%.

x A

62 56 )
HEILGHT (IN INCHES
woE ”
MODE = 67
1 Il 1 H 1 I 1 J{n_ I
0 \0 20 &0 Lo 50 60 7O 20 q

-

e A shoe compa ny, making shoes
for adults only, wants to know
the most popular size of shoes.
Which average will be most
appropriate for it?

e  Which average will be mos
appropriate for the companle
producing the following good&?
Why ?

(i) Diaries and notebooks

(i) School bags
(iii) Jeans and T f39

e Take a small suh\N your
class to know the™Studentg’

preference for Chinese 0 E

using appropriate measure %

central tendency.
rcaIIy? J

 Can mode be locate,
N OF ARITHMETIC

M obEe

Activities

6. REeLaTivE Pos
MEeaN, M EDI
Suppose we
Arithmeti
Median =
Mode=M
The relative magnitude of the three

are M >|\/| >|\/| or

%easu

W (suffixes

ring in alphab%er) The
n« is alwaé?z tween the
ic me NN e mode.

ONCLU

f central tendency or
E@ e used to summarise the
specifies a single most
tative value to describe the
a a set. Arithmetic mean is the most
mmonly used average. Itis simple to
calculate and is based on all the
observations. But it is unduly affected
by the presence of extreme items.
Median is a better summary for such
data. Mode is generally used to describe
the qualitative data. Median and mode
can be easily computed graphically. In
case of open-ended distribution they
can also be easily computed. Thus, it
is important to select an appropriate
average depending upon the purpose
of analysis and the nature of the
distribution.
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Recap
e The measure of central tendency summarises the data with a single
value, which can represent the entire data.
*  Arithmetic mean is defined as the sum of the values of all observations
divided by the number of observations.
e The sum of deviations of items fr  om the arithmetic mean is always
equal to zer o.
e Sometimes, it is important to assign weights to various items
accor ding to their importance.
* Median is the central value of the distribution in the sense that the i

number of values less than the median is equal to the number gr e
than the median
e Quartiles divide the total set of values into four equal parts.
e Mode is the value which occurs most fr equently. Q
X2
EXER \
1. Which average would be suitable IIowmg

(i) Average size of r eadym e ga

(i) Average intelligence 0 entglin a cla

(iii) Average pr oductio y per shi

(iv) Average wage in any rlal con

(v) When the sum gQf absol®e deviaty n om average is least.
(vi) When quant'the variable ar § e in ratios.

(vii) In case of 0Ny

ded fr @cy distribution.
2. Indicate the most appr Iter native fr om the multiple choices

provided against each que

(i) The most suitable avegage foPqualitative measur ement is
(a) arithmetic mean 6
(b) median

(c) mode
(d) geometn@ban
(e) nonege ove
(i) Whic is af fected most by the pr esence of extr eme items?
@ @Sn
(b) m
(c) arithmetic mean
(d) none of the above
(iii) The algebraic sum of deviation of a set of n values from A.M. is
(@ n
(b) O
(c) 1

71
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(d) none of the above
[Ans. (i) b (ii) c (iii) b]

Comment whether the following statements ar e true or false.
(i) The sum of deviation of items fr om median is zer o.

(i) An average alone is not enough to compar e series.

(iii) Arithmetic mean is a positional value.

(iv) Upper quartile is the lowest value of top 25% of items.

(v) Median is unduly af fected by extr eme observations.
[Ans. (i) False (i) T rue (iii) False (iv) T rue (v) False]

If the arithmetic mean of the data given below is 28, find (a) the missing
frequency, and (b) the median of the series:

Profit per r etail shop (in Rs) 0-10 10-20 20-30 30-40 40-50 5@
Number of r etail shops 12 18 27 - 17 .
(Ans. The value of missing fr equency is 20 and value of the me@s
Rs 27.41)

The following table gives the daily incor&en WOI’ke‘S i tory.
Find the arithmetic mean.

Workers \ J
Daily Income (in Rs) 120 15 0 00 250 350 370 260
(Ans. Rs 240)

Following infor mation pert<|ns t’ he daj | e of 150 families.
Calculate the arithmetic me

Income (in Rs) ber off

Mor e than 75

" 85
PO g
" 105 @
" 115
" 125
" 135 40
145 O 25
(Ans Rs 116.3) K’
The size of moldings of 380 families in a village is given below. Find

the mediag land holdings.
Size of LoIdmgs (in acr es)

an 100 100-200 200 — 300 300-400 400 and above.
Numb®gof families

40 89 148 64 39
(Ans. 241.22 acr es)

The following series relates to the daily income of workers employed in

a firm. Compute (a) highest income of lowest 50% workers (b) minimum
income ear ned by the top 25% workers and (¢) maximum income ear ned
by lowest 25% workers.
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Daily Income (in Rs) 10-14 15-19 20-24 25-29 30-34 35-39
Number of workers 5 10 15 20 10 5
(Hint: compute median, lower quartile and upper quartile.)

[Ans. (a) Rs 25.11 (b) Rs 19.92 (c) Rs 29.19]

The following table gives pr oduction yield in kg. per hectar e of wheat of
150 farms in a village. Calculate the mean, median and mode values.

Production yield (kg. per hectare)
50-53 53-56 56-59 59-62 62-65 65-68 68-71 71-74 74-77
Number of far ms
3 8 14 30 36 28 16 10 5

(Ans. mean = 63.82 kg. per hectar e, median = 63.67 kg. per hect@e,

v .
L &
&
@Q
© ¢
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Measures of Dispersion

[+

L

Studying this chapter sho
enable you to:

u§<§
¢ know the limitation

rages;
e appreciate the nee

asures
of dispersion;

e enumerate various measu
dispersion;

e calculate the meas an
compare them;
e distinguish betwe@yabSolute

and relative

1. |NTRODUCTIO!O

In the pr e@chapter , you have
studied how to Sum up the datainto a
single r epresentative value. However
that value does not reveal the variability
presentin the data. In this chapter you

will study those measures, which
to quantify variability of the data.

ures

seek

\J
’@\g friends, Ram, Rahim and
a

CHAPTER

6F

are chatting over a cup of tea.

&uring the course of their conversation,

they start talking about their family
incomes. Ram tells them that there are
four members in his family and the
average income per member is Rs
15,000. Rahim says that the average
income is the same in his family, though
the number of members is six. Maria
says that there are five members in her
family, out of which one is not working.
She calculates that the average income
in her family too, is Rs 15,000. They
are a little surprised since they know
that Maria’s father is earning a huge
salary. They go into details and gather
the following data:
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Family Incomes

Sl. No. Ram Rahim Maria

1. 12,000 7,000 0

2. 14,000 10,000 7,000

3. 16,000 14,000 8,000

4, 18,000 17,000 10,000

5 20,000 50,000

6. - 22,000
Total income 60,000 90,000 75,000

Average income 15,000 15,000 15,000

Do you notice that although the
average is the same, there are
considerable differences in individual
incomes?

Itis quite obvious that averages try
to tell only one aspect of a distribution
i.e. arepresentative size of the values.

To understand it better , you need to

know the spread of values also.

You can see that in Ram’s famil
differences in incomes
comparatively lower .InRahi
differences are higher and in

/é'a}
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in values, your understanding of a
distribution improves considerably.
For example, per capita income gives
only the average income. A measure of
dispersion can tell you about income
inequalities, thereby improving the
understanding of the relative standards
of living enjoyed by different strata of
society.

Dispersion is the extent tg which
values in a distribution differ froggthe
average of the distribution.

To quantify the ext@) the
variation, there are cgrigs sures
namgely: %

@i nge . 6

QSrtiIe DeCKM

rgth these measures which
umerical value, there is a

method for estimating
sion.

Range and quartile deviation
measure the dispersion by calculating
the spread within which the values lie.
Mean deviation and standard deviation
calculate the extent to which the values
differ from the average.

2. MEASURES BASED uUPON SPREAD
oF V ALUES

Range

Range (R) is the difference between the
largest (L) and the smallest value (S) in
a distribution. Thus,
R=L-S

Higher value of range implies higher
dispersion and vice-versa.
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=

Activities

Look at the following values:
20, 30, 40, 50, 200

Calculate the Range.

What is the Range if the value
200 is not present in the data
set?

If 50 is replaced by 150, what
will be the Range?

Notwithstanding some limitation
range is understood and

frequently because of its simplic

example, we see the maximu
minimum temperature

ifferent
cities almost daily on o creens
and form judgments out the

temperature variations in them.

-

tivity

Collectd ata about 52-week high/
low of shares of 10 companies
from a newspaper . Calculate the
range of share prices. Which
company’s share is most volatile
and which is the most stable?

nd

7

|
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Quiartile Deviation

The presence of even one extremely
high or low value in a distribution can
reduce the utility of range as a measure
of dispersion. Thus, you may need a
measure which is not unduly affected
by the outliers.

In such a situation, if the entire data
is divided into four equal parts, each

containing 25% of the values, W¢ get
the values of quartiles and .
(You have alr eadyr ead a fse in
Chapter 5). @

e upper and Ig qlertiles (Q
Q |, respacti are used to
cu interwt' range which is

Intérq ange is based upon
iddIe% of the values in a
distyON and is, therefore, not
y extreme values. Half of the

in€rqlartile range is called quartile
eviation (Q.D.). Thus:

_ Qs _Ql
QD.= ==
Q.D. is therefore also called  Semi-

Inter Quartile Range.

Calculation of Range and Q.D. for
ungrouped data

Example 1

Calculate range and Q.D. of the
following observations:
20, 25, 29, 30, 35, 39, 41,
48, 51, 60and 70
Range is clearly 70 — 20 = 50
For Q.D., we need to calculate
valuesof Q ,andQ ,.
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_ _ n+1
Q, is the size of Tth value.

nbeing 11, Q | isthe size of 3rd value.
As the values are already arranged
in ascending order, it can be seen that
Q,. the 3rd value is 29. [What will you
do if these values are not in an order?]

3(n+1)

value; i.e. 9th value which is 51. Hence
Q, =51

Similarly, Q , is size of th

Q-9 _°1-29
2 2
Do you notice that Q.D. is the
average difference of the Quatrtiles from

the median. :

|_
the a e

Q.D.= 11

Activity

e Calculate the media
check whether
statement is corre

Calculation of Range
frequency distribution.

@D. for @
Example 2 Q

For the following distribution Qrks
scored by a class of ents,

calculate the Rangw.
T@ \
No. of students

Class intervals
Cl Q 0

0-10 5
10-20 8
20-40 16
40-60 7
60-90 4

40
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Range is just the difference between
the upper limit of the highest class and
the lower limit of the lowest class. So
range is 90 — 0 = 90. For Q.D., first
calculate cumulative frequencies as
follows:

Class- Frequencies Cumulative

Intervals Frequencies

Cl f c.f.
0-10 5

10-20 8

20-40 16

40-60 7 @

60-90

1<

40
w%f‘

%Ql\s the Mth value in a

c®tinuou @ Thus, it is the size
f the 1& e. The class containing
the e is 10-20. Hence, Q | lies

in CQO—ZO. Now, to calculate the
eofQ _, the following formula

n
Q:|_+4Txi

Where L = 10 (lower limit of the
relevant Quartile class)

c.f.=5(V alue of c.f. for the class

preceding the quartile class)

i =10 (interval of the quatrtile class),
and

f=8 (freque ncy of the quatrtile class)
Thus,

1
Q=10 +

"10 =16.25

. . . 3n
Similarly, Q , is the size of Tth



78

value; i.e., 30th value, which lies in

class 40-60. Now using the formula
for Q ,, its value can be calculated as
follows:

3n

T—c.f.
Q, =L+ T X i
Q, =40 + 30-29 % 20
Q; =42.87
oD, - 4287-1625 _ 55,

If the entire group i
two equal halves an
calculated for each half,
the median of better students an
median of weak students. Th
medians differ from the med@f the

entire group by 13.31 om rage.
Similarly, suppose you e data
about incomes of @e of a town.
Median income m eople can be
calculated. all people are
divided into Qual groups of rich
and poor , medians of both gr oups can
be calculated. Quartile deviation will

tell you the average difference between
medians of these two groups belonging

to rich and poor , from the median of
the entire group.

STATISTICS FOR ECONOMICS

Quartile deviation can generally be
calculated for open-ended
distributions and is not unduly affected
by extreme values.

3. MEASURES OF DISPERSION FROM
AVERAGE

Recall that dispersion was defined as
the extent to which values differ from
their average. Range and

deviation are not useful in mea
how far the values are,
average. Y et, by calculay

of vglues, they do ood idea
t the dispe;si(% measures
e bas% eviation of the

erage are Mean

%@s fro,
iati ndard Deviation.

on

Sin% erage is a central value,
som ons are positive and some
a ive. If these are added as they
um will not reveal anything.

&1 act, the sum of deviations from

rithmetic Mean is always zero. Look
at the following two sets of values.

SetA: 5, 9, 16
SetB: 1, 9, 20

You canseethatvaluesin SetBar e
farther from the average and hence
more dispersed than values in Set A.
Calculate the deviations from
Arithmetic Mean and sum them up.
What do you notice? Repeat the same
with Median. Can you comment upon
the quantum of variation from the
calculated values?

Mean Deviation tries to overcome
this problem by ignoring the signs of
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deviations, i.e., it considers all
deviations positive. For standard
deviation, the deviations are first
squared and averaged and then square
root of the average is found. W e shall
now discuss them separately in detail.

Mean Deviation

Suppose a college is proposed for
students of five towns A, B, C,Dand E
which lie in that order along a road.
Distances of towns in kilometres from
town A and number of students in
these towns are given below:

Town Distance No.
from town A of Students

A 0 90

B 2 150

C 6 100

D 14 20,

E 18 8

xgculaﬂon

Now, if the colle g ituated in
town A, 150 students fro@v B will
have to travel 2 kilometers &ach (a tojg
of 300 kilometres) to reach the c
The objective is to find a location so th3
the average distance tr d by
students is minimum.

You may observg phat thwstudents
will have to travel m% an average,
if the college is sit @\ attown AorE.

If on the other WERI ™IS somewhere in
the middle, theware'likely to travel less.
Mean deviation is the appropriate
statistical tool to estimate the average
distance travelled by students. Mean

deviation is the arithmetic mean of the
differences of the values from their
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average. The average used is either the
arithmetic mean or median.

(Since the mode is not a stable
average, itis not used to calculate mean
deviation.)

Activities

» Calculate the total distance to
be travelled by students if the
college is situated at town A, at
town C, or town E and alsqif it
is exactly half way betw A
and E.

« Decide where, in you@mn,
the college sh tabli-

shed, if ther ly one
student in¢a . Does it
ange W er?

n Deviation from
rithmeti an for ungrouped

data
thod

) The A.M. of the values is calculated

(i) Difference between each value and
the A.M. is calculated. All differences
are considered positive. These are
denoted as |d|

(i) The A.M. of these differences (called
deviations) is the Mean Deviation.

ald|
n

ie. M.D.=

Example 3

Calculate the mean deviation of the
following values; 2,4,7,8and?9.
ax
The AM.= —=6
n
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X Id| Mean Deviation from Mean for
5 . Continuous Distribution
4 2 TABLE 6.2
7 1
8 2 Profits of Number of
9 3 companies Companies
(Rsin lakh)
12 Class intervals
10-20 5
12 20-30 8
MD. . — 24 30-50 16
SONN 50-70 8
70-80 3
Mean Deviation from median for @
ungrouped data.
Stepg: Q
Method
Iculate ean of the
Using the values in Example 3, M.D. dis ibution.\

from the Median can be calculated as .
ol Calcula absolute deviations
ollows, |d| o t s midpoints from the

(i) Calculate the median whichis 7

(i) Calculate the absolute devia (iii) |y each |d| value with its
from median, denote them o sponding frequency to get f|d|
(i) Find the average of these abs®ute Iues Sumthemuptoget  Sfld|.
deviations. Itisthe M pviation. ) Apply the following formula,

@ fldl
Example 5 0_ MD. oy —

X dzlx'aANl Mean Deviation of the distribution
2 &3 in Table 6.2 can be calculated as
4 follows:
7 & 0
8 1
g 5 Example 6
11 C.. f m.p. |d] fd|
A 10-20 5 15 25.5 127.5
M. D. from Median is thus, 20-30 8 o5 155 1240
30-50 16 40 0.5 8.0
1d| 11 50-70 8 60 19.5 156.0
M.D. (Median) — 22 70-80 3 75 34.5 103.5

40 519.0
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Yfidl 519
= == =12.975
(x) Sf 40

Mean Deviation from Median

TABLE 6.3

Class intervals Frequencies

20-30 5
30-40 10
40-60 20
60-80 9
80-90 6

50

The procedure to calculate  mean
deviation from the median is the same
as it is in case of M.D. from mean,
except that deviations are to be taken
from the median as given below:

Example 7
C.l. f m.p. |d|
20-30 5 25 25 125

30-40 10 35 150
40-60 20 50 0
60-80 9 70 1
80-90 6 85 35

50

af|d

MD. vegian ) = ?&O

665
=——=13.3
50
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Standard Deviation

Standard Deviation is the positive
square root of the mean of squared
deviations from mean. So if there are
fivevaluesx |, x,,x,,x,andx , firsttheir
mean is calculated. Then deviatidgs of
the values from mean are cald @

he

These deviations are then s@ .
mean of these squareQQ’ is the
varijghce. Positive sguse Mot of the
v&? is the @ eviation.
te ®hat s&&r deviation is

s of the mean only).

%Qlcdated W '
Calculat Standard Deviation

n
for ed data
Q& rnative methods are available

e calculation of standard

f
&eviation of individual values. All these

methods result in the same value of
standard deviation. These are:

() Actual Mean Method
(i) Assumed Mean Method
(i) Direct Method

(iv) Step-Deviation Method

Actual Mean Method:

Suppose you have to calculate the
standard deviation of the following
values:

5,10, 25, 30, 50
First step is to calculate
5+10+25+30+50_ 120

X = =T=24
5 5
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Example 8
X d (x-x) d?
5 -19 361
10 -14 196
25 +1 1
30 +6 36
50 +26 676
0 1270

Then the following formula is used:

>d?
(o)
n
¥ (X-X)?
o=—"——"—
n
1270

254 =15.937

Do you notice the value from Whl
deviations have been calculated i
above example? Is it the Actua

Assumed Mean Method

For the same values, def4

, may be
calculated from any arb) value @
AX suchthatd=X-A X.TaN
=25, the computation of the stanm
deviation is shown below: O
X d (ﬁ& d?

Example 9

5 400
10 05 225
25 0 0
30 5 25
50 125 625

5 1275

STATISTICS FOR ECONOMICS

Formula for Standard Deviation

sd*. gedd
n n B

1275 ?92 J254 = 15 937
5 5B

eviation can also be
from the values directly, i.e.,
aking deviations, as shown

Example 10

2

X X
5 25
10 100
25 625
30 900

50 2500

120 4150

(This amounts to taking deviations
from zero)
Following formula is used.
zx

n

- (x)?

O =
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4150

or S=,/——- (24)°
5

or s=,/254 =15.937

Step-deviation Method

If the values are divisible by a common
factor, they can be so divided and
standard deviation can be calculated
from the resultant values as follows:

Example 11

Since all the five values are divisible by
a common factor 5, we divide and get
the following values:

X X' d=(x-x")
5 1 -3.8
10 2 -2.8
25 5 +0.2 0)
30 6 +1.2
50 10 +5.2
P

In the above table,

COX QE
X'=—
c
where ¢ =common fK’O

First step is to calcul

- 1+2+5+6+1?&£4
X = =4.8
5 i ? 5
The foIIowi% ula is used to
d

calculate stan deviation:
2
>d
o xC
n

Substituting the values,

9

0 O 0

g +1 1
+25 +5 25
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50.80 .
5
5

=+/10.16 '5
s =15.937

Alternatively, instead of dividing the
values by a common factor , the
deviations can be calculated and then

divided by a common factor .
%:}be

d/5) d?

/ -

Standard deviation
calculated as shown below

Example 12

x d =gx-

-1 51

W tions have been calculated
f an arbitrary value 25. Common

ctor of 5 has been used to divide
deviations.

O =
2
51 (-1
o =2 2] s
5 2
s =v10.16 "5 =15937
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Standard Deviation in Continuous
frequency distribution:

Like ungrouped data, S.D. can be
calculated for grouped data by any of
the following methods:

(i) Actual Mean Method

(i) Assumed Mean Method

(i) Step-Deviation Method

Actual Mean Method

For the values in Table 6.2, Standard
Deviation can be calculated as follows:

Example 13

1) @ 6 @& 6 (6) (7)
Cl f

m fm d fd fd 2

10-20 5 15 75 -25.5 -127.5 3251.2
20-30 8 25 200 -15.5 -124.0 192
30-50 16 40 640 -0.5 -8.0 4. OO
50-70 8 60 480 +19.5 +156.0
70-80 3 75 225 +34.5 +103.5

40 1620
Following steps are req
1. Calculate the of th
distribution.
< = Sfm 1620 405Q
2. Calculatedewatlons lues
from the mean so t d=m- X

(Col.5)
3. Multiply the

correspo
‘fd’ valu
= O]

4. Calculate ‘fd 2 values by
multiplying ‘fd’ values with ‘d’
values. (Col. 7). Sum up these to
get sfd2.

s with their
guencies to get
) [Note that gSfd

i 309\ 8 9& —-120 1800
16 0 0 0 0
70 +20 160 3200

STATISTICS FOR ECONOMICS

5. Apply the formula as under:

2
=\/Sfd =\/11790 17168
40

Assumed Mean Method

For the values in example 13, standard
deviation can be calculated by taking
deviations from an assumed mean (say

40) as follows: e

Example 14

@) ©)

o) @ 0
cl f m fd fd 2

-125 3125

75 +35 105 3675

+20 11800

ing steps are required:

T
late mid-points of classes
g Col. 3)

Calculate deviations of mid-points
from an assumed mean such that
d=m—- A —(Col. 4). Assumed
Mean =40.

3. Multiply values of ‘d’ with
corresponding frequencies to get
‘fd’ values (Col. 5). (Note that the
total of this column is not zero since
deviations have been taken from
assumed mean).

4. Multiply ‘fd’ values (Col. 5) with ‘d’
values (col. 4)togetfd 2values (Col.
6). Find sfd2.

5. Standard Deviation can be
calculated by the following formula.
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Sfd2  aSd g

S = - R =

n & n g
11800 20§
of S=, |——- ¢—=
40 €400

or s =294 75 =17 168

Step-deviation Method

In case the values of deviations are
divisible by a common factor , the
calculations can be simplified by the
step-deviation method as in the
following example.

Example 15

1) @ & @ ©6 © (7)
cl f m d d fd fd
10-20 5 15 -25 -5 25
20-30 8 25 -15 -3 -2

25
72

30-50 16 40 0 0

50-70 8 60 +20 +4 + 8

70-80 3 75 +35 +7 +21 147
40 +4 472

Steps required

1. Calculate class mid-points ((m
and deviations from an marily
chosen value, ju the
assumed mean eth In this
example, dew&;s have been
taken from th 40. (Col. 4)

2. Divide the sbyacommon
factor derNed as ‘c’. ¢ = 5 in the

above example. The values so
obtained are ‘d"” values (Col. 5).

3. Multiply ‘d” values with
corresponding ‘f” values (Col. 2) to
obtain ‘fd” values (Col. 6).
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4. Multiply ‘fd” values with ‘d” values
to get ‘fd' 2’ values (Col. 7)

5. Sumupvaluesin Col. 6 and Col. 7
toget Sfd'and Sfd'2values.

6. Apply the following formula.

Sfd@ a@fd‘ro
R

“c
.2
or s = ﬂ_aeig "5
40 8409
or s =4118-001 "5 @

or S =VILIT79 5 Q
=17.168

*

4. ABSOLUTE AND RELATIVE M EASURES
oF DIsPERSION

Allthe measur es, describedsofar , are
absolute measures of dispersion. They
calculate a value which, at times, is
difficult to interpret. For example,
consider the following two data sets:

SetA 500 700 1000
SetB 1,00,000 1,20,000 1,30,000

Suppose the values in Set A are the
daily sales recorded by an ice-cream
vendor , while Set B has the daily sales
of a big departmental store. Range for
Set A is 500 whereas for Set B, it is
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30,000. The value of Range is much
higher in Set B. Can you say that the

variation in sales is higher for the

departmental store? It can be easily
observed that the highest value in Set
Ais double the smallest value, whereas
for the Set B, it is only 30% higher

Thus, absolute measures may give
misleading ideas about the extent of
variation specially when the averages
differ significantly.

Another weakness of absolute
measures is that they give the answer
in the units in which original values are
expressed. Consequently, if the values
are expressed in kilometers, the
dispersion will also be in kilometers.

However, if the same values are

expressed in meters, an absolute

to be 1000 times.
To overcome these pro
relative measures of dispg#siQn can be

used. Each absolute has a
relative counterpart. Th range,

there is coefficient of range wh
calculated as follows:

L-
Coefficient of Range :@
whereL =Llarges

Similarly, ile Deviation, it
is Coefficie uartile Deviation
which can be caXulated as follows:

Coefficient of Quartile Deviation

Qs' Ql

Q.+ Q where Q ,=3" Quartile
3 1

—h

Q, =1 Quartile

Q; Arith
It is @Ily expressed in
ercen@ rms and is the most

measure will give the answer in meter,
and the value of dispersion will ap

STATISTICS FOR ECONOMICS

For Mean Deviation, it is Coefficient
of Mean Deviation.
Coefficient of Mean Deviation =

MD.(x) . MD.(Median )
X Median

Thus, if Mean Deviation is
calculated on the basis of the Mean, it
is divided by the Mean. If Median is
used to calculate Mean Deviation, itis
divided by the Median.

For Standard Deviation, the

efficient of V

measure is called Co%

Variation, calculated @s ;
IRON

~ 100

com sed relative measure of
di . Since relative measures are

fgOM the units in which the values
h

been expressed, they can be

&ompared even across different groups

having different units of measurement.

5. Lorenz CURVE

The measures of dispersion discussed
so far give a numerical value of
dispersion. A graphical measure called
Lorenz Curve is available for estimating
inequalities in distribution. Y ou may
have heard of statements like ‘top 10%
of the people of a country earn 50% of
the national income while top 20%
account for 80%’. An idea about
income disparities is given by such
figures. Lorenz Curve uses the
information expressed in a cumulative
manner to indicate the degree of
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inequality. For example, Lorenz Curve
of income gives a relationship between
percentage of population and its share
ofincome in total income. Itis specially
useful in comparing the variability of two
or more distributions by drawing two
or more Lorenz curves on the same axis.

Construction of the Lorenz curve

Following steps are required.

1. Calculate class Midpoints to obtain
Col.2 of Table 6.4.

2. Calculate the estmated total income
of employees in each class by
multiplying the midpoint of the
class by the frequency in the class.
Thus obtain Col. (4) of Table 6.4.

3. Expressfrequency in each class as
a percentage (%) of total freque
Thus, obtain Col. (5) of Table 6.

4. Express total mcomeofea%
Given below are the montly incontes of e
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as a percentage (%) of the grand
total income of all classes together
Thus obatain Col. (6) of Table 6.4.

5. Prepare less than cumulative
frequency and Cumulative income
Table 6.5.

6. Col. (2) of Table 6.5 shows the
cumulative frequency of empolyees.

7. Col. (3) of Table 6.5 shows the

cumulative income going t&these

persons. &
8. Draw a line Jomlng C

(0,0) with (100,100 I@called

meofequaldls uten shown
line OE’iafl

the cuxlv ercentage s of
pol he horizontal axis

n ive income on the

t%qs W e will the thus gate
o@! of a company:

@E 6.4

Income Midpoint (X) Fri Total income % of frequency % of Total
class of cla ) income
@) e 3) (@) (5) (6)

0-5000 2500 & 12500 10 1.29

5000-10000 7500 10 75000 20 7.71

10000-20000 150 18 270000 36 27.76

20000-40000 30paQ 10 300000 20 30.85

40000-50000 4 7 315000 14 32.39

972500 100

& ;
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TABLE 6.5 20% of total income and top 60% earn
‘Less Than’ Cumulative Frequency and Income 60% of the total income. The farther the
‘Less Than’ Cumulative Cumulative curve OABCDE from this line, the
?’F(:;q)uency '"i%e ) greater is the inequality present in the
5000 0 179 distribution. If there are two or more
10,000 3 9.00 curves on the same axes, the one which
20,000 66 36.76 is the farthest from line OE has the
40,000 86 67.61 highest inequality.
50,000 100 100.00

Studying the Lorenz Curve

OE is called the line of equal
distribution, since it would imply a
situation like, top 20% people earn

100.00

8. CoNcLusioN
Although Range is the sim to
calculate and understand, it}

affected by extreme values@ is not
affected by extreme vaONES ¥ ITIs based

(0]

B7.61

n

ly middle

Lorenz Curve

|- — = Line of Equal Distribution

D. calc 5
from tQ a

er, itis
ahd S.[%
viations

%0 the data.

[tto interpret

are based upon

from their average.
average of deviations
ge but ignores signs of
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pts to calculate average deviation

,/ ( &om mean. Like M.D., itis based on

all values and is also applied in more

Cumulative Percentage of Incomes

soo{ 7 advanced statistical problems. Itisthe
120 el _ : | most widely used measure o f
10 30 66 100 ) )
Cumulative Percentage of En 5 | | .
0 dispersion
&, Recap

e A measu%dispersion improves our understanding about the
behavi economic variable.

¢ Range uartile Deviation are based upon the spread of values.

C M@ S.D. are based upon deviations of values from the average.

¢ MeaNres of dispersion could be Absolute or Relative.

e Absolute measures give the answer in the units in which data are
expressed.

¢ Relative measures are free from these units, and consequently
can be used to compare different variables.

¢ A graphic method, which estimates the dispersion from shape
of a curve, is called Lorenz Curve. ‘
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EXERCISES

1. A measure of dispersion is a good supplement to the central value in
understanding a frequency distribution. Comment.

2. Which measure of dispersion is the best and how?

3. Some measures of dispersion depend upon the spread of values whereas
some are estimated on the basis of the variation of values from a central
value. Do you agree?

4. In a town, 25% of the persons earned more than Rs 45,000 whereas
75% earned more than 18,000. Calculate the absolute and relative values
of dispersion.

5. The yield of wheat and rice per acre for 10 districts of a state is as

under:
District123456789@
Wheat 12 10 15 19 21 16 18 9
Rice 22 29 12 23 18 15 12 34 182%
Calculate for each crop, & . 6
(i) Range \

(i) Q.D. Q\ \

(iii) Mean deviation about Mean Q

(iv) Mean deviation about MC

(v) Standard deviation

(vi) Which crop has great ZMon?

(vii) Compare the value rent me r each crop.
6. In the previous question, Nglculate t @v measures of variation
7.

and indicate the which, in you inion, is more reliable.
A batsman is to @cted for rickePteam. The choice is between X
and Y on the ba their sc@ five previous tests which are:

X 25 85 4 120

Y 50 70 65 5 80

Which batsman shouldgbe sefected if we want,

(i) a higher run g té or

an in the team?

(i) a more relia%lc:6
. To check t ualitdf two brands of lightbulbs, their life in burning

hours was e®\§ gted as under for 100 bulbs of each brand.

Life No. of bulbs

(in hr Brand A Brand B
0-50 15 2

50-100 20 8
100-150 18 60
150-200 25 25
200-250 22 5

100 100




90

10.

11.
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(i) Which brand gives higher life?
(i) Which brand is more dependable?

. Averge daily wage of 50 workers of a factory was Rs 200 with a standard

deviation of Rs 40. Each worker is given a raise of Rs 20. What is the
new average daily wage and standard deviation? Have the wages become
more or less uniform?

If in the previous question, each worker is given a hike of 10 % in wages,
how are the mean and standard deviation values affected?

Calculate the mean deviation using mean and Standard Deviation for
the following distribution.

Classes Frequencies
20-40 3
40-80 6
80-100 20 @
100-120 12

120-140 9

50

12.

The sum of 10 values is 100 and th
out the coefficient of variation.

O oS




CHAPTER

¥

Corr elation

;
b

Studying this chapter shoul

enable you to:

¢ understand the m
term corr elation;

e understand the natur ¢ &g
relationship between
variables;

e calculate the dif feren@sur es
of corr elation; &

e analyse the degr, ee direction
of the r elation S.

1. 1 NTRODU?
In pr evious chapters you have lear nt

how to construct summary measur es
out of a mass of data and changes
among similar variables. Now you will

lear n how to examine ther elationship
between two variables.

of the

@ae summer heat rises, hill
ta

lons, ar e crowded with mor e and
mor e visitors. Ice-cr eam sales become
mor e brisk. Thus, the temperatur eis
related to number of visitors and sale
of ice-cr eams. Similarly, as the supply
of tomatoes incr eases in your local
mandi , its price dr ops. When the local
harvest starts r eaching the market,
the price of tomatoes drops from Rs 40
per kg to Rs 4 per kg or even less. Thus
supply is related to price. Correlation
analysis is a means for examining such
relationships systematically. It deals
with questions such as:
* Is there any relationship between
two variables?
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» Itthe value of one variable changes,
does the value of the other also

chanae?

e Do both the variables move in t
same direction?

e How strong is the rela hip?

2. Tvypes oF R EQ P
Let us loo rious types of
relationship. Wpe relation between
movements in quantity demanded and
the price of a commodity is an integral
part of the theory of demand, which you
will study in Class XII. Low agricultural
productivity is related to low rainfall.
Such examples of relationship may be

STATISTICS FOR ECONOMICS

given a cause and effect interpretation.
Others may be just coincidence. The
relation between the arrival of
migratory birds in a sanctuary and the
birth rates in the locality cannot be
given any cause and effect
interpretation. The relationships are
simple coincidence. The relationship
between size of the shoes and money
in your pocket is another such
example. Even if relationships Xxist,
they are difficult to explain it.

In another mstanc ird
variable's impact o ables
maypgive riseto are tvveenthe

rlables ank o ice-creams

relat | er number of
a S du nlng The victims
% not d due to eating of ice-

reams temperature leads to
brls e cr eams. Mor eover, lar ge

of people start going to

g pools to beat the heat. This

t have raised the number of deaths

drownmg Thus, temperature is

behind the high correlation between

the sale of ice-creams and deaths due

to drowning.

What Does Correlation Measure?

Correlation studies and measures
the direction and intensity of
relationship among variables.
Correlation measures covariation, not
causation. Correlation should never be
interpreted as implying cause and
effect relation. The presence of
correlation between two variables X
and Y simply means that when the
value of one variable is found to change
in one direction, the value of the other
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variable is found to change either in the
same direction (i.e. positive change) or

in the opposite direction (i.e. negative
change), but in a definite way. For
simplicity we assume here that the
corr elation, ifit exists, islinear  ,i.e.the
relative movement of the two variables
can be represented by drawing a
straight line on graph paper

Types of Correlation

Correlation is commonly classified
into negative and positive
correlation. The correlation is said to
be positive when the variables move
together in the same direction. When
the income rises, consumption also
rises. When income falls,
consumption also falls. Sale of icg
cream and temperature move in t
same direction. The correlatio
negative when they move in o
directions. When the price of apMes

studying, chances of your fa
decline. When you spend le

in your studies , chanc coring
low marks/grades inc. hese
are instances of negggive cOfrelation.
The variables %n opposite

direction. 6

3. TECHNIQNEST FOR
CORRELATION

falls its demand increa hen the

prices rise its deman rease

When you spend more ti i
ho

M EASURING

Three important tools used to study
correlation are scatter diagrams, Karl
Pearson'’s coefficient of correlation and
Spearman’s rank correlation.

P
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A scatter diagram visually presents
the nature of association without giving
any specific numerical value. A
numerical measure of linear
relationship between two variables is
given by Karl Pearson’s coefficient of
correlation. A relationship is said to
be linear if it can be represented
by a straight line. Spearman’s
coefficient of correlation measuggs the
linear association between
assigned to indiviual items
to their attributes. Attributes
variables which cann

cflsured such iglligence of
..
& Physi nce, honesty,

A er diagram is a useful
t fe for visually examining the

@ 3f relationship, without
%‘a culating any numerical value. In

this technique, the values of the two
variables are plotted as points on a
graph paper . Fr om a scatter diagram,
one can get a fairly good idea of the
nature of relationship. In a scatter
diagram the degree of closeness of the
scatter points and their overall direction
enable us to examine the relation-
ship. If all the points lie on a line, the
correlation is perfect and is said to be
in unity. If the scatter points are widely
dispersed around the line, the
correlation is low. The correlation is
said to be linear if the scatter points lie
near aline or on aline.

Scatter diagrams spanning over
Fig. 7.1 to Fig. 7.5 give us an idea of
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the relationship between two variables.
Fig. 7.1 shows a scatter around an
upward rising line indicating the
movement of the variables in the same
direction. When Xrises Y will also rise.
This is positive correlation. In Fig. 7.2
the points are found to be scattered
around a downward sloping line. This
time the variables move in opposite
directions. When Xrises Y falls and vice
versa. This is negative correlation. In
Fig.7.3 there is no upward rising or
downward sloping line around which
the points are scattered. This is an
example of no correlation. In Fig. 7.4
and Fig. 7.5, the points are no longer
scattered around an upward rising or
downward falling line. The points
themselves are on the lines. This is
referred to as perfect positive correlatio
and perfect negative correlai
respectively.

=

e Collect data on h§ eight
and marks scor ed™y students@
in your class in any two subj
in class X. Draw the scaft

diagram of these variabl ing
two at a time. t of
ou 2

Activity

relationship do y

|

diagram gives ar\idgn of the nature
and intensity elationship.

A careful obs;e*&of the scatter

Karl Pearson’s Coefficient of
Correlation

This is also known as product moment
correlation coefficient or simple

o X
revation b
e true4gla

STATISTICS FOR ECONOMICS

correlation coefficient. It gives a precise
numerical value of the degree of linear
relationship between two variables X
andY.

It is important to note that Karl
Pearson’s coefficient of correlation
should be used only when there is a
linear relation between the variables.
When there is a non-linear relation
between X and Y, then calculating the
Karl Pearson’s coefficient of corrgdgtion
can be misleading. Thus, if t

relation is of the linear type@ wn
by the scatter diagrangs jm{i s7.1,
7.247.4 and 7.5%% Karl
P&?’s coeﬁic'@o correlation
ulMbe calc ditwill tell us

irec Intensity of the
the variables. But if
is of the type shown in
lagrams in Figures 7.6 or
t means there is a non-linear
tween X and Y and we should

Z

the

1N

-
Q try to use the Karl Pearson’s
0

efficient of correlation.

It is, therefore, advisable to first
examine the scatter diagram of the
relation between the variables before
calculating the Karl Pearson’s
correlation coefficient.

Let X , X,, ..., X, be N values of X
andY ,Y,,.., Y bethe corresponding
values of Y. In the subsequent
presentations, the subscripts indicating
the unit are dropped for the sake of
simplicity. The arithmetic means of X
and Y are defined as

N X —
X —' Y
N
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YA

Fig. 7.1: Positive Correlation X Fig. 7.2: Negative Correlati X

1 1 @

»
>

Fig. 7.3: No Correlation g.7.4: Perfect Positive Correlation X

&Q/Q

o

Fig. 7.5: Perfect Negative Corw& Fig. 7.6: Positive non-linear relation

OK,Y‘

Xy

»

b 4

Fig. 7.7: Negative non-linear relation
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and their variances are as follows
X X)? X2 —
2, (X X) <
N N
2 (Y ?)2 Y2 ?2
y
N N

The standard deviations of X and
Y, respectively, are the positive square
roots of their variances. Covariance of
Xand is defined as

and

X X)Y Y) xy
N N

Cov(X,Y)

Where x X X and y Y Y arethe

deviations of the i value of X and Y

from their mean values respectively.
The sign of covariance between
and Y deter mines the sign of

corr elation coef ficient. The sta
deviations ar e always positi
covariance is zero, the correldon

coefficient is always zer product
moment correlation

e Karl
Pearson’s measure of correla%

given by

ro YIN

O
N & (1)
(XX ’<§f

r p—
(X (Y Y)2 ..(2)

or
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Xy (X)) Y)

N
( XfJ v (YT
N

N

NSXY — (4 X)(4 )
\/NSXZ SX)2 - JNSY *— (SY

r

or

Properties of Correlation Cod @ t

Let us now discuss the prop fthe

correlation coefficient
as no unit. Iti
eans uni

o art of %

an d

mst

e number .
surement are
een heightin feet

kilograms, for

Id be say 0.7.
value of r indicates an

e r elation. A change in one

le is associated with change

@ the other variable in the
opposite dir ection. When price of
a commodity rises, its demand
falls. When the rate of inter
rises the demand for funds also
falls. Itis because now funds have
become costlier .

e If r is positive the two variables
move in the same direction. When
the price of coffee, a substitute of
tea, rises the demand for tea also
rises. Improvement in irrigation
facilities is associated with higher
yield. When temperature rises the
sale of ice-creams becomes brisk.

est
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'ﬁgmﬂ‘u& youRave
ecome. s

e The value of t he correlation
coefficient lies between minus one
and plusone, -1 £r £1.1If, inany
exercise, the value of r is outsid
this range it indicates error i
calculation.

e The magnitude of risunaffec
the change of origin and ch
scale. Given two variables X add Y

let us define two nebles.
— X - A .

- 'QQ/
u V=
B D
where Aand C are assu means
of Xand Y respectiv Dare
common factors and e sign.
Then

X

r=r

Xy uv

This pro Qsed to calculate
correlatiomygoefficient in a highly

simplified manner
deviation method.
e |f r =0 the two variables are
uncorrelated. There is no linear
relation between them. However
other types of relation may be there.

, as in the step

unggtstanding the d
C ation i® %u ated and
@Er ed. A% ic spreads in
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e Ifr=1o0r r=-1 the correlation is
perfect and there is exact linear
relation.

* A high value of r indicates strong
linear relationship. Its value is said
to be high when it is close to
+1or-1.

e A low value of r (close to zero)
indicates a weak linear relation. But
there may be a non-linear relation.

As you have read in Chaptep ¥} the
statistical methods are no substit @ )
common sense. Here, other

example, which highli @;d for

ly before

the government
octors to the affected

villages!

nu eaths and the number of
ent to the villages is found to
l( sitive. Normally, the healthcare

cilities provided by the doctors are
expected to reduce the number of
deaths showing a negative correlation.
This happened due to other reasons.
The data relate to a specific time period.
Many of the reported deaths could be
terminal cases where the doctors could
do little. Mor eover, the benefit of the
presence of doctors becomes visible
only after some time. Itis also possible
that the reported deaths are not due to
the epidemic. Atsunami  suddenly hits
the state and death toll rises.

Let us illustrate the calculation of r
by examining the relationship between
years of schooling of farmers and the
annual yield per acre.
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Example 1 Substituting these values in
formula (1)
No. of years Annual yield per
of schooling acre in’000 (Rs) 42 0.644
ff r —_— .

ol rarmers 112 8
0 4 AV
2 4 roNT
g 12 The same value can be obtained
8 10 from formula (2) also.
10 8
12 7

; (X X) (Y V)
Formula 1 needs the value of Jox X2y \@ ~(2)

axy,s,,s y
From Table 7.1 we get, \ /112 E

8 xy = 42 ,yea ation of farmers

ann per acre are
a(X-XP 12 @ itively ted Thevalueof  ris
x = T = T Iso Ia e. % Implies that more the
years farmers invest in
Q’y, higher will be the yield per
(Y Y %It nderlines the importance of
armers education.

To use formula (3)

: TABLE 7.1

Calculationof r be @ ears of schooling of farmers and annual yield

Years of X=X) (X= ' pnnual yield (Y=Y) (Y=Y ) (X=X )(Y=Y)
Education per acre in’'000 Rs
X (v)
0 -6 36 4 -3 9 18
2 16 4 -3 9 12
4 Q 4 6 -1 1 2
6 0 10 3 9 0
8 2 4 10 3 9 6
10 4 16 8 1 1 4
12 6 36 7 0 0 0

S X=42 S (X=X y=112 S Y=49 S (Y-Y =38 S (X—X )(Y-Y)=42
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C X(CY)

N
2 (3
sz (X)\/Yz ( YF -@
N N
the value of the following expressions
have to be calculated i.e.

XY, X% Y2

Now apply formula (3) to get the value
ofrr.

Let us know the interpretation of
dif ferent values of r. The corr elation
coefficient between marks secured in
English and Statistics is, say, 0.1. It
means that though the marks secured
in the two subjects are positively
correlated, the strength of the

XY

r

relationship is weak. Students with high
marks in English may be getti

relatively low marks in statistics. Hgd t
value of r been, say, 0.9, stude
high marks in English will inygriably g
high marks in Statistics.

An example of nega

. : r.relatlore Vear
is the relation between arrn%1

99

taken care of by a good transport
network transferring it to other markets.

|_ Activity
e Look at the following table.
Calculate r between annual
growth of national income at
current price and the Gross
Domestic Saving as percentage

of GDP. _I

Step deviation method t ate
correlation coefficient.

hen the valu %variables

a ge, the b f calculation
b consx y reduced by
ing a pt of r.Itisthat ris
pmdependdQt ®change in origin and
scale 0 known as step deviation
metNg involvesthe  transformation
iables X and Y as follows:

TABLE 7.2

Annual growth  Gross Domestic

of National Saving as

vegetables in the local man d Income percentaggofGDP
price of vegetables. If is —0.9, 1992-93 14 24
vegetable supply in th mandi 1993-94 17 23
will be accompanied by |0 price of 1994-95 18 2
vegetables. Had it@ -0.1, large 199596 17 07
vegetable supply@ ccompanied 199697 16 o5
by lower price w as the price,
when ris —0@9 extent of price fall 1997-98 12 25
depends on tfife absolute value of . 1998-99 16 23
Had it been zero , there would have 1999-00 11 25
been no fall in price, even after large 2000-01 8 24

2001-02 10 23

supplies in the market. Thisis also a
possibility if the increase in supply is

Source : Economic Survey, (2004-05) Pg. 8,9
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SV?=343; SUV =378

U X A Y; Yy ¢ Substituting these values in formula (3)
B D
SU ) (U
where A and B are assumed means, h SUV - w
and k are common factors and have r= > = @)
same signs. ’ (SU) ) (SV)
Thenr  =r. SU” - N SV - N

This can be illustrated with the
exercise of analysing the correlation
between price index and money
supply.

Example 2

Price 120 150 190 220 230
index (X)

Money 1800 2000 2500 2700 3000
supply
in Rs crores (Y) % Th

ositive correlation

The simplification, using st rte index and money

deviation method is illustrated bel important premise of
Let A = 100; h = 10; B = 17

policy. When the money
k=100 (@/ ows the price index also rises

The table of transfor ariables
is as follows: Activity
Calculation of rbe price ind@ « Using data related to India’s

and money supply using step devid @ population and national income,
method calculate the colrrelation
between them wusing step

TABLE 7_&,0 deviation method. J

U v Spearman’s rank correlation
X 100 Y 1700 , .
\% uv Spearman’s rank correlation was

developed by the British psychologist

%))
S o
o
=
D
]
éw
—

4 L 2 C.E. Spearman. It is used in the
3 25 9 15 following situations:
81 64 72 1. Suppose we are trying to estimate
12 10 144 100 120 the correlation between the heights
13 13 169 169 169 and weights of students in a remote

village where neither measuring

— . — . 2 — .
SU=41; SU=35; SU? =423, rods nor weighing machines are
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available. In such a situation, we
cannot measure height or weight,
but we can certainly rank the
students according to weight and
height. These ranks can then be
used to calculate Spearman’s rank
correlation coefficient.

2. Suppose we are dealing with things
such as fairness, honesty or beauty.
These cannot be measured in the
same way as we measure income,
weight or height. At most, these
things can be measured relatively,
for example, we may be able to rank
people according to beauty (some
people would argue that even this
is not possible because standards
and criteria of beauty may differ
from person to person and culture
relation between variables, at leagt
one of which is of this type, t
Spearman’s rank corr
coefficient is to be used.,

3. Spearman’s ran

coefficient can be use e case
where there is a relation yh
direction is clear but which is
linear as shown when the_scatt®r
diagrams are of the t pe@wn in
Figures 7.6 and 7.7.

4. Spearman’s correlggion cO¥ificient is

not affected by e eyalues. Inthis
respect, itis be n Karl Pearson’s

correlation t. Thusif the data
contains m

to culture). If we wish to find th()@o
-1.

extreme values,
Spearman’s correlation coefficient can
be very useful.

Rank correlation coefficient and
simple correlation coefficient have the
same interpretation. Its formula has
been derived from simple correlation

- &
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coefficient where individual values have
been replaced by ranks. These ranks
are used for the calculation of
correlation. This coefficient provides a
measure of linear association between
ranks assigned to these units, not their
values. The Spearman’s rank

correlation formula is

..(4)
where n isthe number of o Qns
and D the deviation of ragk gned

to ayvariable from th&§e dgsigned to

th thervariablg.
ANthe pr e\ f the simple
A e

tion cg t are applicable
e. Like tf @ rsonian Coefficient of
rrelatio ies between 1 and
, generally it is not as
s the ordinary method. This
e fact that all the information
rning the data is not utilised.

The first difference is the difference
of consecutive values. The first
differences of the values of items in the
series, arranged in order of magnitude,
are almost never constant. Usually the
data cluster around the central values
with smaller differences in the middle
of the array.

If the first differences were constant,

6 D>
r. 1

a
n3n

acc
[

then r and r_would give identical
results. In general r,_ is less than or
equalto .

Calculation of Rank Correlation
Coefficient

The calculation of rank correlation will
be illustrated under three situations.
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1. Theranks are given.

2. Theranks are not given. They have
to be worked out from the data.

3. Ranks are repeated.

Case 1. When the ranks are given
Example 3

Five persons are assessed by three
judges in a beauty contest. W e have
to find out which pair of judges has
the near est appr oach to common
per ception of beauty.

STATISTICS FOR ECONOMICS

(6 14 =1-ﬂ—1 07=03
5: -5 120
The rank correlation between A and

Cis calculated as follows:

A C D D?
1 1 0 0
2 3 -1 1
3 5 -2 4
4 2 2 4
5 4 1

Total

Competitors
Judge 1 2 3 4 5
A 1 2 3 4 5
B 2 4 1 5 3
C 1 3 5 2 4

There are 3 pairs of Jud
necessitating calculation of r n
correlation thrice. Formula (4)
used.

6SD2
n®-n

The rank correlation between
B is calculated as follows:

r.=1-

S

A

A WNPEF
gk AN |m
&
Rl

5 2 4

Total 14

Substituting these values in
formula (4)
6SD2

r5=1—ns_n

(4

@s in

ation is 0.5.
tlon between
B and Cis0.9.
s, the p t| ns of judges A and
are th Judges B and C have
tastes

very
When the ranks are not given

xample 4

Substituting t
forgglila (4) the rank
Iy,ther
n mgs

We ar e given the percentage of marks,
secured by 5 students in Economics
and Statistics. Then the ranking has
to be worked out and the rank
correlation is to be calculated.

Student Marks in Marks in
Statistics Economics
(X) (Y)
A 85 60
B 60 48
C 55 49
D 65 50
E 75 55
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Student Ranking in Ranking in

Statistics Economics
(R) R)

A 1 1

B 4 5

C 5 4

D 3 3

E 2 2

Once the ranking is complete
formula (4) is used to calculate rank
corr elation.

Case 3: When the ranks are repeated
and ranks of not given

Example 5
The values X and Y are given as follows

X

1200 75
1150
1000 0

990
800
780 85
760 90
40 @
5
50
©75
m rank
the Wlues are
ks are given

750
worked out. Com
to the repeated % The common
rank is the m@ e ranks which
d

In order to work
correlation, the ran

730
700
620
600

those items w ave assumed if they
wer e slightly dif ~ ferent fr om each other .
The next item will be assigned the rank
next to the rank already assumed.

Here Y has the value 50 atthe 9th,
10th and 11th rank. Hence all three are
given the average ranki.e.10,

k
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Rank of X Rank of Y Deviation D?
in Ranks
1 55 4.5 20.25
2 7 -5 25.00
3 10 -7 49.00
4 1 3 9.00
5 2.5 2.5 6.25
6 4 2 4.00
7 2.5 4.5 20.25
8 12 -4 16.00
9 10 -1 1.00
10 8 2 4.00
11 10 1 .00
12

5.5 6@ 42.25
% 198.00
he formulao man’s rank
jon co t en the ranks
ows

¥ \)

wherem ,m,

1)+m§'m2)+
12

oo

n(n2 -1)

., are the number of
ma3; - m,
BT

their corresponding  correction factors.
The necessary correction for this data
thusis

repetitions of ranks and

33 222 30
Z Sy S - "o05

12 12 12
Substituting the values of these
expressions

=1 20984291 670)=0.30

s 12°-12 ' '
Thus, there is positive rank correlation
between X and Y . Both X and Y move
in the same direction. However , the
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relationship cannot be described as
strong.

.

* Collect data on marks scored by
10 of your classmates in class IX
and X examinations. Calculate the
rank correlation coefficient
between them. If your data do not
have any repetition, repeat the
exercise by taking a data set
having repeated ranks. What are
the circumstances in which rank
correlation coefficient is preferred
to simple correlation coefficient? If
data are precisely measured will
you still prefer rank correlation
coefficient to simple correlation?
When can you be indifferent to the
choice? Discuss in class.

Activity

e Correlation a@s studie@elation between two variables.
relationship between Wables.
* Karl Pearson’s co cient’o

f corr elation r measur

e Scatter diagrams g

@
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4. CONCLUSION

We have discussed some techniques
for studying the relationship between
two variables, particularly the linear
relationship. The scatter diagram gives
avisual presentation of the relationship
and is not confined to linear relations.
Karl Pearson’s coefficient of correlation
and Spearman’s rank correlation

measure linear relationship ong
variables. When the variables ot
be measured precis nk
correlation can be us®f.gThese
measures howeve ot imply

c ation. The wledge of
. . ¥ .
rredgtion gi ex idea of the
jon and i&; y of change in a
iable w@ orrelated variable
anges.o

Rec

al pr esentation of the natur e of

es numerically only

linear r elations ieen two variables. r lies between —1 and 1.
e When the vari®&jes®annot be measur  ed pr ecisely Spear man’s rank
ca

i e used

corr ela
numerical
. Repea s need corr

to measur e the linear r elationship

ection factors.

. C @f does not mean causation. It only means
cOaridion.

=
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EXERCISES

The unit of correlation coefficient between height in feet and weight in
kgs is

(i) kgl/feet

(i) percentage

(iii) non-existent

The range of simple correlation coefficient is
(i) 0O to infinity

(i) minus one to plus one

(i) minus infinity to infinity

If My is positive the relation between X and Y is of the type

(i) When Y increases X increases @
(i) When Y decreases X increases Q
(iii) When Y increases X does not chan& 6

fr o = = 0 the variable X and Y are \\
(i) linearly r elated

(it) not linearly r elated

(iii ) independent
. Ofthe following thr ee me ich can r e any type of r elationship

(i) Karl Pearson’s coef i 0f corr
(i) Spearman’s rank corf§elation

(iii ) Scatter diagr
If precisely measx@a are av, Ie the simple correlation coefficient is

(i) more accurat an rank tion coefficient
(ii) less accurate than r re atlon coefficient
(iii) as accurate as the ran rrelation coefficient

7. Why is r preferred t(@arlance as a measure of association?

8. Can r lie outS|de

nd 1 range depending on the type of data?

9. Does correl3on imply causation?

10.

11.
12.
13.

14.

When is.< correlation more precise than simple correlation

coeffigmaQ™®
Does ¥gro correlation mean independence?

Can simple correlation coefficient measure any type of relationship?

Collect the price of five vegetables from your local market every day for
a week. Calculate their correlation coefficients. Interpret the result.

Measure the height of your classmates. Ask them the height of their

105
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15.
16.
17.

18.

19.

20.
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benchmate. Calculate the correlation coefficient of these two variables.
Interpret the result.

List some variables where accurate measurement is difficult.
Interpret the values of ras 1,-1 andO.

Why does rank correlation coefficient differ from Pearsonian correlation
coefficient?

Calculate the correlation coefficient between the heights of fathers in
inches (X) and their sons (Y)
X 65 66 57 67 68 69 70 72

Y 67 56 65 68 72 72 69 71
(Ans. r = 0.603)

Calculate the correlation coefficient between X and Y and commen

their r elationship:

X -3 -2 - 3

Y 9 4 4 9 ¢

(Ans. r = 0) \
Calculate the correlation coefficie, % n X an omment on

N

their relationship

X 1 3
Y 2 6
(Ans.r=1)

|_ @vity

* Use all the formu@ussed here to calculate r between
India’s natio income and exports taking at least ten
observati%

o

Q



CHAPTER

Index Numbers

Studying this chapter shoul

enable you to:

e understand the m
term index number;

 become familiar with the u
some widely wused in
numbers;

e calculate an index n @
e appreciate its limita¥Qnsy

of the

4

1. | NTRODUCTION K/

You have lear 'Qr evious chapters
how summ%easures can be
obtained from a™ass of data. Now you
will learn how to obtain summary
measures of change in a group of
related variables.

Rabi goes to the market after a long
gap. He finds that the prices of most

&

O

&

ities have changed. Some
ave become costlier , while others
ave become cheaper . On his r eturn

i
&om the market, he tells his father

about the change in price of the each
and every item, he bought. It is
bewildering to both.

The industrial sector consists of
many subsectors. Each of them is
changing. The output of some
subsectors are rising, while itis falling
in some subsectors. The changes are
not uniform. Description of the
individual rates of change will be
difficult to understand. Can a single
figure summarise these changes?
Look at the following cases:

Case 1

An industrial worker was earning a
salary of Rs 1,000 in 1982. Today, he
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earns Rs 12,000. Can his standard of
living be said to have risen 12 times
during this period? By how much
should his salary be raised so that he
is as well off as before?

Case 2

You mustber eading about the sensex
in the newspapers. The sensex crossing
8000 points is, indeed, greeted with
euphoria. When, sensex dipped 600
points recently, it eroded investors’
wealth by Rs 1,53,690 crores. What
exactly is sensex?

Case 3

The government says inflation rate will
not accelerate due to the rise in the price
of petroleum products. How does one
measure inflation?

These are a sample of questions
you confront in your daily life. A study
of the index number helps in analysing
these questions.

2. WHAT IS AN INDEX NUMBER

An index number is a statistical device
for measuring changes in the
magnitude of a group of related
variables. It represents the general
trend of diverging ratios, from which it
is calculated. It is a measure of the
average change in a group of related
variables over two different situations.
The comparison may be between like
categories such as persons, schools,
hospitals etc. An index number also
measures changes in the value of the
variables such as prices of specified list
of commaodities, volume of production
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in different sectors of an industry,
production of various agricultural
crops, cost of living etc.

Conventionally, index numbers are
expressed in terms of percentage. Ofthe
two periods, the period with which the
comparison is to be made, is known as
the base period. The value in the base
periodis given the index number 100.
If you want to know how much the
price has changed in 2005 from the
level in 1990, then 1990 becomes the
base. The index number of any period
is in proportion with it. Thus an index
number of 250 indicates that the value
is two and half times that of the base
period.

Price index numbers measure and
permit comparison of the prices of
certain goods. Quantity index numbers
measure the changes in the physical
volume of production, construction or
employment. Though price index
numbers are more widely used, a
production index is also an important
indicator of the level of the output in
the economy.
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3. CONSTRUCTION OF AN INDEX NUMBER

In the following sections, the principles
of constructing an index number will
be illustrated through price index
numbers.

Letuslook atth e following example:

Example 1

Calculation of simple aggregative price
index

TABLE 8.1
Commodity Base Current Percentage
period period change
price (Rs) price (Rs)
A 2 4 100
B 5 6 20
C 4 5 25
D 2 3 50

As you observe in this example, the
percentage changes are different for
every commodity. If the percentage
changes were the same for all four
items, a single measure would have
been sufficient to describe the change.
However, the per centage changes dif fer
and reporting the percentage change
for every item will be confusing. It
happens when the number of
commodities is large, which is common
in any real market situation. A price
index represents these changes by a
single numerical measure.

There are two methods of
constructing an index number . It can
be computed by the aggregative
method and by the method of
averaging relatives.
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The Aggregative Method

The formula for a
price index is

SR 100

0
Where P and P indicate the price
of the commodity in the current period
and base period respectively. Using the

simple aggregative

Pou =

data from example 1, the simple
aggregative price index is
~4*+6 4543 . 150-1385

T 245 +4 +2

Here, price is said to have risen by
38.5 per cent.

Do you know that such anindex is
of limited use? The reason is that the
units of measurement of prices of
various commodities are not the same.
It is unweighted, because the relative
importance of the items has not been
properly reflected. The items are treated
as having equal importance or weight.
But what happens in reality? In reality
the items purchased differ in order of
importance. Food items occupy alarge
proportion of our expenditure. In that
case an equal rise in the price of an
item with large weight and that of an
item with low weight will have different
implications for the overall change in
the price index.

The formula for a
aggregative price index is

weighted

_SRa, .

100
SRy,

An index number becomes a
weighted index when the relative
importance of items is taken care of.
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Here weights are quantity weights. To
construct a weighted aggregative index,
a well-specified basket of commaodities
is taken and its worth each year is
calculated. It thus measures the
changing value of a fixed aggregate of
goods. Since the total value changes
with a fixed basket, the change is due
to price change. V arious methods of
calculating a weighted aggregative
index use different baskets with respect
totime.

Example 2
Calculation of weighted aggregative
price index

TABLE 8. 2

Base period Current period
Commodity Price Quantity Price Quality

P Y P, %
A 2 10 4 5
B 5 12 6 10
C 4 20 5 15
D 2 15 3 10

SR, .

P, = =200 “ 100

SI:)Oqo
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_4710+67°12+5"20+3 15

= - - - " 100
2°10+5712+4° " 20+2° 15
:£’100:135.3

190

This method uses the base period
guantities as weights. A weighted
aggregative price index using base
period quantities as weights, is also
known as Laspeyre’s price index . It
provides an explanation to the question
that if the expenditure on base period
basket of commodities was Rs 100, how
much should be the expenditure in the
current period on the same basket of
commodities? As you can see here, the
value of base period quantities has risen
by 35.3 per cent due to price rise. Using
base period quantities as weights, the
price is said to have risen by 35.3
percent.

Since the current period quantities
differ from the base period quantities,
the index number using current period
weights gives a different value of the
index number .

_Sha, .
SPOql
_4°5+6°10+5"15+3710
T 2°5+5°10+4 15+2° 10

185

=—— 7100=1321
140

100

01

" 100

It uses the current period quantities
as weights. A weighted aggregative
price index using current period
guantities as weights is known as
Paasche’s price index. It helps in
answering the question that, if the
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current period basket of commodities

was consumed in the base period and
if we were spending Rs 100 on it, how
much should be the expenditure in

current period on the same basket of

commodities. Paasche’s price index of
132.1 is interpreted as a price rise of

32.1 per cent. Using current period

weights, the price is said to have risen

by 32.1 per cent.

Method of Averaging relatives

When there is only one commodity, the
price index is the ratio of the price of

the commodity in the current period to
that in the base period, usually
expressed in percentage terms. The
method of averaging relatives takes the
average of these relatives when there
are many commodities. The price index
number using price relatives is
defined as

P,y =%s&' 100

Po

where P and P indicate the price of
the ithcommodity in the current period
and base period respectively. The ratio
(P,/P ) x100is also referred to as price
relative of the commodity.  n stands for
the number of commodities. In the
current exmple

_la 6

5 3§,
= +—+—+
n T 482 5

+—+—-"100 =149
290

Thus, the prices of the commodities
have risen by 49 per cent.
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The weighted index of price relatives
is the weighted arithmetic mean of price
relatives defined as

y
an, Wi gio'i 100%
Po1 = -
a i=1 WI

where W = Weight.

Ina weighted price relative index
weights may be determined by the
proportion or percentage of
expenditure on them in total
expenditure during the base period. It
can also refer to current period
depending on the formula used. These
are, essentially, the value shares of
different commodities in the total
expenditure. In general the base period
weight is preferred to the current period
weight. It is because calculating the
weight every year is inconvenient. It
also refers to the changing values of
different baskets. They are strictly not
comparable. Example 3 shows the type
of information one needs for calculating
weighted price index.

Example 3

Calculation of weighted price relatives
index

TABLE 8.3

Commodity Weight Base Current  Price

in% yearprice year relative
price (inRs)
(inRs.)
A 40 2 4 200
B 30 5 6 120
C 20 4 5 125
D 10 2 3 150
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The weighted price index is

L
&1, Wi gdi 1002
Poi [}
Po1 = -
a |—1 WI

_ 40~ 200 +30 120 +20 125 A0 150
100

=156

The weighted price index is 156.
The price index has risen by 56
per cent. The values of the  unweighted
price index and the weighted price
index dif fer, as they should. The higher
rise in the weighted index is due to the
doubling of the most important item A
in Example 3.

|_ Activity

¢ Interchange the current period
values with the base period
values, in the data given in
Example 2 . Calculate the price
index using Laspeyre’s, and
Paasche’s formula. What
difference do you observe from

the earlier illustration? J

4. SoMmE | MPORTANT |NDEX NUMBERS

Consumer price index

Consumer price index (CPI), also
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measures the average change in retail
prices. Consider the statementthat the
CPI for industrial workers (2001=100)
is 277 in December 2014 . What does
this statement mean? It means that if
the industrial worker was spending
Rs 100 in 2001 for a typical basket of
commodities, he needs Rs 277 in
December 2014 to be able to buy an
identical basket of commodities. It is
not necessary that he/she buys the
basket. What is important is whether
he has the capability to buy it.

Example 4

Construction of
number .

consumer price index

SWR _ 9786 85
sw 100

CPI = =97 .86

This exercise shows that the cost of
living has declined by 2.14 per cent.
What does an index larger than 100
indicate? It means a higher cost of
living necessitating an upward
adjustment in wages and salaries. The
rise is equal to the amount, it exceeds
100. If the index is 150, 50 per cent
upward adjustment is required. The
salaries of the employees have to be

known as the cost of living index, raised by 50 per cent.
TABLE 8.4
Iltem Weight in % Base period Current period R=P,/P ,x 100 WR
W price (Rs) price (Rs) (in%)
Food 35 150 145 96.67 3883.45
Fuel 10 25 23 92.00 920.00
Cloth 20 75 65 86.67 1733.40
Rent 15 30 30 100.00 1500.00
Misc. 20 40 45 112.50 2250.00

9786.85




INDEX NUMBERS

Consumer Price Index Number

Government agencies in India prepare

a large number of consumer price

index numbers. Some of them are as

follows:

e Consumer Price Index Numbers for
Industrial W orkers with base
2001=100. V alue of Index in May
2017 was 278.

e All-India Consumer Price Index
Numbers for Agricultural
Labourers with base 1986-
87=100. V alue of Index in May
2017 was 872.

e All-India Consumer Price Index
Numbers for Rural Labourers with
base 1986-87=100.V alue of Index
in May 2017 was 878.

e All-India Rural Consumer Index
with base 2012 = 100. V alue of
Index in May 2017 was 133.3

e All-India Urban Consumer Price
Index with base 2012 =100.V alue
of Index in May 2017 was 129.3
All-India Combined Consumer
Price with base 2012 =100.V alue
of Index in May 2017 was 131.4
In addition, these indices are

available at the state level.

The detailed methods used for
calculating each of these index
numbers is different and it is not
necessary to go into these details.

The Reserve Bank of India is using
the All-India Combined Consumer
Price Index as the main measure of how
consumer prices are changing.
Therefore, some details are necessary
about this index number
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This index is now being prepared
with base 2012 = 100 and many
improvements have been made in
accordance with international
standards. The basket of items and
weighing diagrams for the revised series
has been prepared using the Modified
Mixed Reference Period (MMRP) data
of the Consumer Expenditure Survey
(CES), 2011-12 of the 68th Round of
National Sample Survey (NSS). The
weights are as follows:

Major Groups Weight
Food and beverages 45.86
Pan, tobacco and intoxicants 2.38
Clothing & footwear 6.53
Housing 10.07
Fuel & light 6.84
Misc. group 28.32
General 100.00
Source: Economic Survey, 2014-15

Government of India.

Data are provided on the rate of change
per year of each of the sub-groups and
main groups. So, we can find out from
this data which prices are rising most
of all and are, thereby, contributing to
inflation.

The Consumer Food Price Index
(CFPI) is the same as the Consumer
Price Index for ‘Food and Beverages’
except that it does not include alcoholic
beverages’ and ‘Prepared meals,
snacks, sweets, etc’.

Wholesale Price Index

The Wholesale price index number
indicates the change in the general
price level. Unlike the CPI, it does not
have any reference consumer category.
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It does notinclude items pertaining to
services like barber charges, repairing,
etc.

What does the statement “WPI with
2004-05 as base is 253 in October
2014” mean? It means that the general
price level has risen by 153 per cent
during this period.

The Wholesale Price Index is now
being prepared with base 2011-12 =
100. The value of the index for May
2017 was 112.8. This index uses the
prices that are prevailing at the
wholesale level. Only the prices of goods
are included. The main types of goods
and their weights are as follows:

Major Groups Weight
Primary Articles 22.62
Fuel and Power 13.15
Manufactured Products 64.23
All Commodities ‘Headline Inflation’ 100.00

‘WPI Food Index’ 24.23

Source: Ministry of Statistics and
Programme Implementation, 2016-17

Usually the data on Wholesale
Prices is available quickly. The ‘All
Commodities Inflation Rate’ is often
referred to as ‘Headline Inflation’.
Sometimes the focus is on food items
which comprise 24.23% of the total
weight. This Food Index is made up of
Food Articles from the Primary Articles
group and Food Products from the
Manufactured Products group. Other
economists like to focus on the
wholesale prices in manufactured
goods (other than food articles and also
excluding fuel) and for this they study
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‘Core Inflation’ which make up around
55% of the total weight of the wholesale
price index.

Index of Industrial production

Unlike the Consumer Price Index or the
Wholesale Price Index, this is an index
which tries to measure quantities. With
effect from April 2017, the base year
has been fixed at 2011-12 = 100. The
reason for the fast changes in the base
year is that every year a large number of
items either stop being manufactured or
become inconsequential, while many
other new items start getting
manufactured.

While the price indices were
essentially weighted averages of price
relatives, the index of industrial
production is a weighted arithmetic
mean of quantity relatives with weights
being allotted to various items in
proportion to value added by
manufacture in the base year by using
Laspeyre’s formula:

2 N . )
A= qLiWi

IPo1 = % 100
aizn Wi

Where IIP , is the index, q , is the
guantity relative for year 1 with year 0
as base for good i, W , is the weight
allotted to the good i. There are n goods
in the production index.

The index of Industrial Production
is available at the level of Industrial
Sectors and sub-sectors. The main
branches are ‘Mining’, ‘Manufacturing’
and ‘Electricity’. Sometimes the focus
is on what are called “core” industries
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namely coal, crude oil, natural gas,
refinery products, fertilisers, steel,
cement and electricity. The Eight Core
Industries have a combined weight of
40.27 per centin the IIP

TABLE 8.5

Weightage Patter noflIP
(Industrial Production Sectors)

Sector Weight
Mining 14.4
Manufacturing 77.6
Electricity 8.0
General Index 100.0

Source: Ministry of Statistics and
Programme Implementation, 2016-17

The index of Industrial Production
is also available according to the “use”
of the product, that is, for example,

“Primary Goods”, “Consumer
Durables” and so on.
TABLE 8.6

Weightage Patter noflIP
(Use-based Groups)

Group Weight
Primary 34.1
Capital Goods 8.2
Intermediate Goods 17.2
Infrastructure/Construction Goods 12.3
Consumer Durables 12.8
Consumer Non-durables 15.3
General Index 100.0

Source: Ministry of Statistics and
Programme Implementation, 2016-17

Human Development Index

Another useful index widely used to
know the development of a country is
Human Development Index (HDI) about
which you might have studied in
Class X.
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SENSEX

Sensex is the short form of Bombay
Stock Exchange Sensitive Index with
1978-79 as base. The value of the
sensex is with reference to this period.

Itis the benchmark index for the Indian
stock market. It consists of 30 stocks
which represent 13 sectors of the
economy and the companies listed are
leaders in their respective industries. If

the sensex rises, it indicates that the
market is doing well and investors
expect better earnings from companies.
It also indicates a growing confidence of
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investors in the basic health of the
economy.

5. ISSUES IN THE CONSTRUCTION OF AN
INDEX NUMBER

You should keep certain importantissues
in mind, while constructing an index
number .

* You need to be clear about the
purpose of the index. Calculation of a
volume index will be inappropriate,
when one needs avaluei ndex.

e Besidesthis, the items are not equally
important for different groups of
consumers when a consumer price
index is constructed. The rise in petrol
price may not directly impact the living
conditi on of the poor agricultural
labourers. Thus the items to be included
in any index have to be selected carefully
to be as representative as possible. Only
then you will get a meaningful picture of
the change.

» Everyindexshould have abase year
This base year should be as normal as
possible. Y ears having extr eme values
should not be selected asbaseyear .The
period should also not belong to too far
in the past. The comparison between
1993 and 2005 is much more
meaningful than a comparison between
1960 and 2005. Many items in a 1960
typical consumption basket have
disappeared at present. Therefore, the
base year for any index number is
routinely updated.

* Another issue is the choice of the
formula, which depends on the nature
of question to be studied. The only
difference between the Laspeyre’s index
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and Paasche’s index is the weights used
in these formulae.

» Besides, there are many sources of
data with different degrees of reliability.
Data of poor reliability will give
misleading results. Hence, due care
should be take ninthe collection of data.
If primary data are not being used, then
the most reliable source of secondary
data should be chosen.

|_ Activity

e Collect data from the local
vegetable market over a week for
at least 10 items. Try to
construct the daily price index
for the week. What problems do
you encounter in applying both
methods for the construction of

a price index? J

6. | NDEX NUMBER IN ECONOMICS

Why do we need to use the index
numbers? Wholesale price index number
(WPI), consumer price index number
(CPI) and industrial production index
(IIP) are widely used in policy making.

e Consumer index number (CPI) or
cost of living index numbers are helpful
in wage negotiation, formulation of
income policy, price policy, rent control,
taxation and general economic policy
formulation.

e The wholesale price index (WPI) is
used to eliminate the effect of changesin
prices on aggregates, such as national
income, capital formation, etc.

e The WPI is widely used to measure
the rate of inflation. Inflation is a general
and continuing increase in prices. If
inflation becomes sufficiently large,
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money may lose its traditional function
as a medium of exchange and as a unit
of account. Its primary impact lies in
lowering the value of money. The weekly
inflation rate is given by
R 02100 where X and X , refer
t-1
tothe WPIforthet ™and (t-1) " weeks.
e CPI are used in calculating the
purchasing power of money and real
wage:
(i) Purchasing power of money = 1/
Cost of living index
(i) Real wage = (Money wage/Cost of
living index) x 100
If the CPI (1982=100) is 526 in
January 2005 the equivalent of a rupee
in January, 2005 is given by

100
Rs =26 0.19 |t means that it is

worth 19 paise in 1982. If the money
wage of the consumer is Rs 10,000, his
real wage will be

Rs 10,000 ° @= Rs 1,901
526

It means Rs 1,901 in 1982 has
the same purchasing power as Rs
10,000 in January, 2005. If he/she
was getting Rs 3,000 in 1982, he/she
is worse off due to the rise in price. To
maintain the 1982 standard of living
the salary should be raised to Rs
15,780 which is obtained by
multiplying the base period salary by
the factor 526/100.

» Index of industrial production gives
us aquantitative figure about the change
in pr oduction in the industrial sector
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e Agricultural production index
provides us a ready reckoner of the
per for mance of agricultural sector

e Sensex is a useful guide for
investors in the stock market. If the
sensex is rising, investors are optimistic
of the future performance of the
economy. It is an appropriate time for
investment.

Where can we get these index
numbers?

Some of the widely used index
number s —WPI, CPI, Index Number of
Yield of Principal Cr ops, Index of
Industrial Production, Index of Foreign
Trade — are available in Economic
Survey.

|_ Activity
e Check fr om the newspapers and
construct a time series of sensex
with 10 observations. What
happens when the base of the
consumer price index is shifted
from 1982 to 20007? J

7. CONCLUSION

Estimating index number enables you
to calculate a single measure of change
of a large number of items. Index
numbers can be calculated for price,
guantity, volume, etc.

Itis also clear from the formulae that
the index numbers need to be interpreted
carefully. The items to be included and
the choice of the base period are
important. Index numbers are extremely
important in policy making as is evident
by their various uses.
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Recap

 An index number is a statistical device for measuring relative
change in a large number of items.

e There are several formulae for working out an index number and
every formula needs to be interpreted carefully.

e The choice of formula largely depends on the question of interest.
*  Widely used index numbers are wholesale price index, consumer
price index, index of industrial production, agricultural production

index and sensex.
e The index numbers are indispensable in economic policy
making.

EXERCISES

1. An index number which accounts for the relative importance of the
items is known as
(i) weighted index
(it) simple aggregative index
(iii) simple average of relatives

2. In most of the weighted index numbers the weight pertains to
(i) base year
(it) current year
(iii) both base and current year

3. The impact of change in the price of a commodity with little weight in
the index will be
(i) small
(i) large
(iii) uncertain

4. A consumer price index measures changes in
(i) retail prices
(i) wholesale prices
(iii') producers prices

5. The item having the highest weight in consumer price index for
industrial workers is
(i) Food
(i) Housing
(iii) Clothing
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. In general, inflation is calculated by using

(i) wholesale price index
(i) consumer price index
(iii) producers’ price index

7. Why do we need an index number?

8. What are the desirable properties of the base period?

9. Why is it essential to have different CPI for different categories of

10.
11.
12.
13.

14.

15.

16.
17.

18.

consumers?

What does a consumer price index for industrial workers measure?
What is the difference between a price index and a quantity index?
Is the change in any price reflected in a price index number?

Can the CPI for urban non-manual employees represent the changes
in the cost of living of the President of India?

The monthly per capita expenditure incurred by workers for an
industrial centre during 1980 and 2005 on the following items are

given below. The weights of these items are 75,10, 5, 6 and 4 respectively.
Prepare a weighted index number for cost of living for 2005 with 1980
as the base.

ltems Price in 1980 Price in 2005
Food 100 200
Clothing 20 25
Fuel & lighting 15 20
House rent 30 40
Misc 35 65

Read the following table carefully and give your comments.

INDEX OF INDUSTRIAL PRODUCTION  BASE 1993-94

Industry Weight in % 1996-97 2003-2004
General index 100 130.8 189.0
Mining and quarrying 10.73 118.2 146.9
Manufacturing 79.58 133.6 196.6
Electricity 10.69 122.0 172.6

Try to list the important items of consumption in your family.

If the salary of a person in the base year is Rs 4,000 per annum and
the current year salary is Rs 6,000, by how much should his salary be
raised to maintain the same standard of living if the CPI is 400?

The consumer price index for June, 2005 was 125. The food index was
120 and that of other items 135. What is the percentage of the total
weight given to food?
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19. An enquiry into the budgets of the middle class families in a certain
city gave the following information;

Expenses on items Food Fuel  Clothing Rent Misc.
35% 10% 20% 15% 20%

Price (in Rs) in 2004 1500 250 750 300 400

Price (in Rs) in 1995 1400 200 500 200 250

What is the cost of living index during the year 2004 as compared with
1995?

20. Record the daily expenditure, quantities bought and prices paid per
unit of the daily purchases of your family for two weeks. How has the
price change affected your family?

21. Given the following data-

Year CPI of industrial CPI of agricultural WPI
workers labourers (1993-94=100)
(1982 =100) (1986-87 = 100)
1995 96 313 234 121.6
1996 97 342 256 127.2
1997 -98 366 264 132.8
1998 99 414 293 140.7
1999 -00 428 306 145.3
2000 -01 444 306 155.7
2001 02 463 309 161.3
2002 -03 482 319 166.8
2003 -04 500 331 175.9

Source: Economic Survey, 2004—2005, Government of India

(i) Comment on the relative values of the index numbers.
(i) Are they comparable?

22. The monthly expenditure (Rs.) of a family on some important items and
the Goods and Services Tax (GST) rates applicable to these items is as

follows:
ltem Monthly Expense(Rs) GST Rate %

Cereals 1500 0
Eggs 250 0
Fish, Meat 250 0
Medicines 50 5
Biogas 50 5
Transport 100 5
Butter 50 12
Babool 10 12

Tomato Ketchup 40 12
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Biscuits 75 18
Cakes, Pastries 25 18
Branded Garments 100 18
Vacuum Cleaner , Car 1000 28

Calculate the average tax rate as far as this family is concerned.

I_ The calculation of the average GST rate makes use of the
formula for weighted average. In this case, the weights are the
shares of expenditure on each category of goods. The total weight
is equal to the total expenditure of the family. And the variables
are the GST rates.

Category  Expenditur e Weight (w) GST Rate (x) WX
Category 1 2000 0 0
Category 2 200 0.05 10
Category 3 100 0.12 12
Category 4 200 0.18 36
Category 5 1000 0.28 280

3500 338
The mean GST rate as far as this family is concerned is (338)/
(3500) =0.966 i.e. 9.66% _|

|_ Activity

¢ Consult your classteacher to make a list of widely used index
numbers. Get the most recent data indicating the source. Can
you tell what the unit of an index number is?

¢ Make a table of consumer price index for industrial workers in
the last 10 years and calculate the purchasing power of money.

How is it changing? _|
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Use of Statistical T

0ols

Studying this chapter should

enable you to:

e be familiar with steps in
designing a project;

e apply various statistical tools in
analysing a problem.

1. INTRODUCTION

You have studied about the various
statistical tools. These tools are
important for us in daily life and are
used in the analysis of data pertaining

to economic activities such as
production, consumption, distribution,
banking and insurance, trade,
transport, etc. In this chapter  , you will
learn the method of developing a
project. This will help in understanding

how statistical tools and methods can
be used for various types of analysis.
For example, you may have to collect
information about a product from the
consumer or about a new product or
service to be launched in the market by
the producer or analyse the spread of
information technology in schools and
so on. Developing a project by
conducting a survey and preparing a
report will help in analysing relevant
information and suggesting
improvements in a product or system.

Steps Towards Making a Project

Identifying a problem or an area of
study

At the outset, you should be clear about
what you want to study. On the basis
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of your objective, you will proceed with
the collection and processing of the
data. For example, production or sale

of a pr oduct like car , mobile phone,
shoe polish, bathing soap or a
detergent, may be an area of interest to
you. Y ou may like to addr ess certain
water or electricity problems relating to
households of a particular ar  ea. You
may like to study about consumer
awareness among households, i.e.,
awareness about rights of consumers.

Choice of Target Group

The choice or identification of the target
group is important for framing
appropriate questions for your
guestionnaire. If your project relates
to cars, then your target group will
mainly be the middle income and the
higher income groups. For the project
studies relating to consumer products

like soap, you will target all rural and

urban consumers. For the availability

of safe drinking water your target
group can be both urban and rural

population. Therefore, the choice of
target groups, to identify those
persons on whom you focus your
attention, is very important while
preparing the project report.

Collection of Data

The objective of the survey will help you
to determine whether the data
collection should be undertaken by
using primary method, secondary
method or both the methods. As you
have read in Chapter 2, a first hand
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collection of data by using primary
method can be done by using a
guestionnaire or an interview schedule,
which may be obtained by personal
interviews, mailing/postal surveys,
phone, emalil, etc. Postal questionnaire
must have a covering letter giving
details about the purpose of inquiry.
Your objective will be to deter  mine the
size and characteristics of your target
group. For example, in a study
pertaining to the primary and
secondary level female literacy or
consumption of a particular brand or
soap, you will have to go to each and
every family or household to collect the
information i.e. you have to collect
primary data. If sampling is used in
your method of data collection, then
care has to be taken about the
suitability of the method of sampling.
Secondary data can also be used
provided it suits your requirement.
Secondary data are usually used when
there is paucity of time, money and
manpower resources and the
information is easily available.

Organisation and Presentation of
Data

After collecting the data, you need
to process the information so
received, by organising and
presenting them with the help of

tabulation and suitable diagrams,

e.g. bar diagrams, pie diagrams, etc.
about which you have studied in

chapter 3 and 4.
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Analysis and Interpretation

Measures of Central Tendency (e.g.
mean), Measures of Dispersion (e.g.

Standard deviation), and Correlation
will enable you to calculate the average,
variability and relationship, if it exists

among the variables. Y ouhave acquir ed
the knowledge related to above-

mentioned measures in chapters 5, 6
and 7.

Conclusion

The last step will be to draw meaningful
conclusions after analysing and
interpreting the results. If possible you
musttry to predictthe  future prospects
and suggestions relating to growth and
government policies, etc. on the basis
of the information collected.

Bibliography

In this section, you need to mention the
details of all the secondary sources, i.e.,

magazines, newspapers, research

reports used for developing the project.

2. SUGGESTED LiIsT oF PROJECTS

These ar e afew suggested pr ojects. Y ou

are free to choose any topic that deals

with an economic issue.

1. Consider yourself as an advisor to
Transport Minister who aims to
bring about a better and coordinated
system of transportation. Prepare a
project report.

2. You may be working in a village
cottage industry. It could be a unit

manufacturing  dhoop, agarbatti,
candles, jute pr oducts, etc. Y ou
want to start a new unit of your

©

STATISTICS FOR ECONOMICS

own. Prepare a project proposal for
getting a bank loan.

Suppose you are a marketing
manager in a company and recently
you have put up advertisements
about your consumer product.
Prepare a report on the effect of
advertisements on the sale of your
product.

You ar e a District Education Of  ficer,
who wants to assess the literacy
levels and the reasons for dropping
out of school children. Prepare a
report.

Suppose you are a Vigilance Officer
of an area and you receive
complaints about overcharging of
goods by traders i.e., charging a
higher price than the Maximum
Retail Price (MRP). Visit a few shops
and prepare a report on the
complaint.

Consideryourselftobe the head of
Gram Panchayat of a particular
village who wants to improve
amenities like safe drinking water
to your people. Address your issues
in areport form.

As a representative of a local
government, you want to assess the
participation of women in various
employment schemes in your area.
Prepare a project report.

You ar e the Chief Health Of ficer ofa
rural block. Identify the issues to
be addressed through a project
study. This may include health and
sanitation problems in the area.

As the Chief Inspector of Food and
Civil Supplies department, you
have received a complaint about
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food adulteration in the area of
your duty. Conduct a survey to find
the magnitude of the problem.

10. Prepare a report on Polio
immunisation programme in a
particular area.

11. You ar e aBank Of ficer and wantto
survey the saving habits of the
people by taking into consideration
income and expenditure of the
people. Prepare a report.

12. Suppose you are part of a group of
students who wants to study
farming practices and the problems
facing farmers in avillage. Prepare
a project report.

3. SampLE PROJECT

This is a sample project for your
guidance. Depending on the subject of
your study the method used will
obviously be different from the one
used here.

Project

X is a young entrepreneur who wants
to set up a factory to produce
toothpaste. Y ou ar e asked to advise X
about how he should proceed.

One of the first things you could do
would be to study people’s tastes with
regard to toothpastes, their monthly
expenses on toothpaste and other
relevant facts. For this, you may decide
to collect primary data.

The data is to be collected with the
help of a questionnaire. Whatever
guestionnaire you use must be capable
of generating the information which
you need for your study. Suppose you
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decide that the most important
information that you need for your

study is:
e The average monthly expenditure
on toothpaste

e The brands of toothpaste that are
currently in demand

* The attitude of the customers
towards these brands

e Customers’ preferences in regard to
ingredients in the toothpaste

e The major media influences on
consumers’ demand for toothpaste

» Therelation betweenincome and all
the above factors.

If you can get hold of a questionnaire

that has already been tried out and

tested (perhaps for some similar study),

you could use it after suitably

modifying it to suit your requirements.

Otherwise, you may need to prepare the

guestionnaire yourself, making sure

that all the required information has

been asked for .
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EXAMPLE OF QUESTIONNAIRE TO BE
USED FOR THIS PROJECT REPORT

1.Name
2. Sex
3. Ages of family members (in years)

4. Total Number of family members:-
5. Monthly family income
6. Location of residence Urban
Rural
7. Major occupation of the main
bread-winner:
(i) Service
(i) Professional
(i) Manufacturer
(iv) Trader
(v) Any other (please specify)
8. Does your family use toothpaste to
clean your teeth?
Yes[ ] No[—]
9. If Yes, then accor ding to you what
should be the essential qualities of
a good toothpaste (you can tick
more than one option):
() Plain
(i) Gel
(i) Antiseptic
(iv) Flavoured
(v) Carries Protection
(vi) Fluoride
(vii) Other
10. If Yes, which brand of toothpaste
do you use?
11. How many 100 gram packs of this
toothpaste do you use per month?

Ot

Judtod
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12.Are you satisfied with this

toothpaste? Y es] ] NoOJ
13. Are you prepared to try out a new

toothpaste?Y es[_] No[___]
14. If Y es, what ar e the featur es you

would like in the new toothpaste?

(you can tick more than one option):

() Plain

(i) Gel

(i) Antiseptic

(iv) Flavoured

(v) Carries Protection

(vi) Fluoride

(vii) Other
15. What are the main sources of your

information about toothpaste?

(i) Cinema

(i) Exhibitions

(i) Internet

(iv) Magazines

(v) Newspapers

(vi) Radio

(vii) Sales Representatives

(viii) Television

(ix) Other

OO0

JOoobood

DATA ANALYSIS AND
INTERPRETATION

After collecting the required information
you now have to organise and analyse.
The final report may be as follows:

EXAMPLE OF SIMPLIFIED PROJECT
REPORT

1. Total Sample Size: 100 households

Urban 67%
Rural 33%

Observation:  Majority of users
belonged to urban area.

2. Location:
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(i) Age distribution
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Distribution of Family size

Age inyears No. of Persons

Below 10 74
10-20 56
20-30 91
30-40 146
40-50 93

Above 50 40

Total 500

Age Distribution

160 146

140

120

100 93

80

1]

Family Members

45
o 40
E 35
0 30
g 25
20
S 15
s 10
% 5
0
- Above 6
Famllysxze
Fig.9.2: Bardiagram
Observation:  Majority of the families

surveyed have 3—6 members.

(iii) Monthly Family Income status

Below 10 10-20 | 20 30 '30 40

" 40-50 Above 50

Fig.9.1: Bardiagram

Income No. of Households
0- 10,000 20
10,000-20,000 40
20,000-30,000 30
30,000 - 40,000 10

Frequncy Distribution of Monthly Family Income and Calculation of Mean and

Standard Deviation

Income Class Midpoint X Freq. f d'=(X-20000)/5000 fd' fid'2

(1) (2 (3) 4 () (6)
0-10000 5000 20 -3 -60 180
10000-20000 15000 40 -1 -40 40
20000-30000 25000 30 1 30 30
30000-40000 35000 10 3 30 90
100 -40 340

Observation:  Majority of the persons
surveyed belonged to age group 20-50
years.

(i) Family Size

Family size No. of families
1-2 20

3-4 40

5-6 30
Above 6 10
Total 100

Histogram for this data is shown below.

Family Earnings
45
40
35

30
o5 1 Below 10,000

110, 000 — 20,000
20 ) 120, 000 — 30,000
0 Above 30,000

40

No. of Households

‘15
10

Income

Fig.9.3: Histogram
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Observation:  Majority of the families (iv) Monthly Family budget on
surveyed have monthly income between toothpaste

10,000 to 30,000. _
The mean expenditure on toothpaste

— >d (-40) per household was Rs. 104 per month
X =A+§ ¢ = 2000+ 0 x 5000 and standard deviation was Rs.35.60.
=20000-2000=18000 _ St
X =A+ g X C
Yfd? (Yfd)’
o= = xc 10
2 f 2 f =100 +—X40
100
=104

340 (40’ y . :
= |—-| — c
“~ V100 L100 std” ( Std
= [3.40-0.16 X 5000
80

2
oy 10
o= - — | X40
3240000 100 (100)
1.8 % 5000 =J0.8-0.01 x40

— 9000 =4/ 0.79 x40
= 0.89 X 40
The mean income was Rs.18000 and —35.60

standard deviation was Rs.9000

Frequncy Distribution of Monthly Family Expenditure on Toothpaste and Calculation
of Mean and Standard Deviation

Income Class  Midpoint X Freg. f d'=(X-100)/40 fd' fd'2
@ ) (©) 4) ©) (6)
0-40 20 5 2 -10 20
40-80 60 20 -1 -20 20
80-120 100 40 0 0 0
120-160 140 30 1 30 30
160-200 180 5 2 10 20

100 10 90
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(v) Major Occupational Status (vii) Basis of selection
Family Occupation No. of Families Features Family members
Service 30 Advertisement 15
Professional 5 Persuaded by the Dentist 5
Manufacture 10 Price 35
Trader 40 Quality 45
: Taste 20
Any other (please speci 15 .
y ® pecify) Ingredients 10
Standardised marking 50
Tried new product 10
Major Occupational Status Company's brand name 35

Observation:  Majority of the people

5% 10% selected the toothpaste on the basis of
40% standardised markings, quality, price
and company’s brand name.
l H 15%
i TN (viii) Taste and Preferences
rall INENED ¢
T EEE
Brand Satisfied Unsatisfied

Aquafresh 2 3
30% Cibaca 5 4
Closeu 10 2
B Professional [[I]Manufacturer NAny other [{lService ETrader Colg atep 16 >
: Meswak 3 2
Pepsodent 18 2
. oo Anchor 2 2
Fig.9.4: Pie diagram Babool 5 1
Observation:  Majority of the families g‘g‘é‘se i é
surveyed were either service class or Sensodyne 5 5
traders. Pearl 2 2

Observation: Amongst the most used
toothpastes the percentage of
dissatisfaction was relatively less.

(vi) Preferred use of toothpaste

Brand No. of Hh. Brand No. of Hh.

Aquafresh 5 Anchor 4 (ix) Ingredients Preference

Cibaca 9 Babool 3 -

Close-up 12 Promise 3 glgl'n ?8
Colgate 18 Meswak 5 Antiseptic 80
Pepsodent 20 OralB 7 Flavoured 50
Pearl 4 Sensodyne 7 Carries protective 30
Any other 3 Fluoride 10
Observation: Pepsodent, Colgate and Observation:  Majority of the people
Close-up were the most preferred preferred gel and antiseptic-based

brands. toothpastes over the others.
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(x) Media Influence

Advertisement Families Influenced
Television 47
Newspaper 30
Magazine 20
Cinema 25
Sales representative 15
Exhibits - stall 10
Radio 18
Role of Media
504 47

30

w
o
n

25
20

Families Influenced
= N
o o
.

18
15
10

o

TV News Maga Cinema Sales Exhibits Radio

paper  -zine -repre  stall
ORole of Media -sentative
Fig.9.5: Bardiagram
Observation:  Majority of people came

to know about the product either
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through television or through
newspaper .

(xi) Concluding Note of the Project
Report

Majority of the users belonged to urban

area. Most of the people who were
surveyed belonged to age group 25 to
50 years and had an average 3-6
members in a family. The monthly

income of these families ranged between
Rs 10,000 and Rs 30,000 and their

main occupations were service and
trading. Expenditure on toothpaste

accounted for about Rs.104 per month
per household. Pepsodent, Colgate and
Close-up were the most preferred
brands in the households surveyed.

People preferred those brands of
toothpaste which has either gel or

antiseptic based. A lot of people get
influenced by advertisements and the

most popular medium to get across

through people is television.

Recap

e The objective of the study should be clearly identified.

e The population and sample has to be chosen carefully.

e The objective of survey will indicate the type of data to be used.

e A guestionnaire/interview schedule is prepared.

e Collected data can be analysed by using various statistical tools.
e Results are interpreted to draw meaningful conclusions.
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GLOSSARY OF ST ATISTICAL TERMS

Analysis Understanding and explaining an economic problem in terms of the
various causes behind it.

Assumed Mean An approximate value in order to simplify calculation.

Attribute A characteristic that is qualitative in nature. It cannot be
measured.

Bimodal Distribution A distribution which has two mode values.
Bivariate Distribution Frequency distribution of two variables.

Census Method A method of data collection, which requires that observations
are taken on all the individuals in a population.

Chronological Classification Classification based on time.

Class Frequency Number of observations in a class.

Class Interval  Difference between the upper and the lower class limits.
Class Mark Class midpoint

Class Midpoint  Middle value of a class. It is the representative value of
different observations in a class. It is equal to (upper class limit + lower class
limit)/2.

Classification ~ Arranging or organising similar things into groups or classes.

Consumer One who buys goods for one’s own personal needs or for the needs
of one’s family or as a gift to someone.

Constant A constant is also a quantity used to describe an attribute, but it
will not change during calculation or investigation.

Continuous V ariable A quantitative variable that can take any numerical
value.

Cyclicity  Periodicity in data variation with time period of more than one
year.

Decile A partition value that divides the data into ten equal parts.

Discr ete V ariable A quantitative variable that takes only certain values. It
changes from one value to another by finite “jumps”. The intermediate values
between two adjacent values are not taken by the variable.

Economics 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.
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Employee One who gets paid for a job or for working for another person.
Employer One who pays another person to do or do some work.
Enumerator A person who collects the data.

Exclusive Method A method of classifying observations in which an
observation equal to either the upper class limit  or the lower class limit  of
a class is not put in that class but is put in the class above or below .

Frequency The number of times an observation occurs in raw data. In a
frequency distribution it means the number of observations in a class.

Frequency Array A classification of a discrete variable that shows different
values of the variable along with their corresponding frequencies.

Frequency Curve The graph of a frequency distribution in which class
frequencies on Y-axis are plotted against the values of class marks on X-axis.

Frequency Distribution A classification of a quantitative variable that
shows how different values of the variable are distributed in different
classes along with their corresponding class frequencies.

Inclusive Method A method of classifying observations in which an
observation s equal to the upper class limit of a class as well as the lower
class limit is put in that class.

Informant Individual/unit from whom the desired information is

obtained.
Multi Modal Distribution The distribution that has more than two modes.
Non-Sampling Error It arises in data collection due to (i) sampling bias

(i) non-response, (iii) error in data acquisition
Observation A unit of raw data.

Percentiles A value which divides the data into hundred equal parts so
there are 99 percentiles in the data.

Policy The measure to solve an economic problem.

Population  Population means all the individuals/units for whom the
information has to be sought.

Qualitative Classification Classification based on quality. For example
classification of people accor ding to gender , marital status etc.

Qualitative Data Information or data expressed in terms of qualities.

Quantitative Data A (often large) set of numbers systematically arranged
for conveying specific information on a subject for better understanding
or decision-making.
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Questionnaire A list of questions prepared by an investigator on the subject
of enquiry. The respondent is required to answer the questions.

Random Sampling It is a method of sampling in which the representative
set of informants is selected in a way that every individual is given equal
chance of being selected as an informant.

Range Difference between the maximum and the minimum values of a
variable.

Relative Frequency  Frequency of a class as proportion or percentage of total
frequency

Sample Survey Method A method, where observations are obtained on a
representative set of individuals (the sample), selected from the population.

Sampling Error It is the numerical difference between the estimate from the
sample and the corresponding true value of the parameter from the population.

Scarcity It means the lack of availability.

Seasonality Periodicity in data variation with time period less than one year
Seller One who sells goods for profit.

Service Provider  One who provides a service to others for a payment.
Spatial Classification Classification based on geographical location.

Statistics  The method of collecting, organising, presenting and analysing
data to draw meaningful conclusion. Further , it also means data.

Structured Questionnaire Structured Questionnaire consists of “closed-
ended” questions, for which alternative possible answers to choose from are
provided.

Tally Marking ~ The counting of observations in a class using tally (/) marks.
Tallies are grouped in fives.

Time Series Data arranged in chronological order or two variable data where
one of the variables is time.

Univariate Distribution The frequency distribution of one variable.

Variable A variable is a quantity used to measur e an “attribute” (such as
height, weight, number etc.) of some thing or some persons, which can take
different values in different situations.

Weighted A verage The average is calculated by pr oviding the dif ferent data
points with different weights.
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88 75 80 18 14
90 96 23 70 00

53 74 23 99 67
63 38 06 86 54
35 30 58 21 46
63 43 36 82 69
98 25 37 55 26

02 63 21 17 69
64 55 22 21 82
85 07 26 13 89
58 54 16 24 15
34 85 27 84 87

03 92 18 27 46
62 95 30 27 59
08 4593 15 22
07 08 55 18 40
01 85 89 95 66

72847114 35
88 78 28 16 84
45 17 75 65 57
96 76 28 12 54
43 31 67 72 30

50 44 66 44 21
22 66 22 15 86
96 24 40 14 51
3173916119
78 60 73 99 84

84 37 90 61 56
36 67 10 08 23
07 28 59 07 48
10 1583 87 60
55 19 68 97 65

5381291339
51 86 32 68 92
35917029 13
3771679513
93 66 13 83 27

7141615072

2352233312
31 04 49 69 96
3199 73 68 68
94 58 28 41 36

98 80 33 00 91
7381539479
7382972221
2295754249
39 00 03 06 90

61 32 28 69 84
99 00 65 26 94
06 72 17 10 94
6551 18 37 88
0191 82 81 46

7150 80 89 56
48 22 28 06 00
01 10 07 82 04
5154 44 82 00
61 48 64 56 26

57 99 16 96 56
37 75 41 66 48
60 21 75 46 91
45 44 75 13 90
5110 19 34 88

1911 58 49 26
1352 53 94 53
2840197212
2201119425
24 02 94 08 63

66 06 58 05 62
26 63 7541 99
2322 30 88 57
60 20 72 93 48
43 89 94 36 45

70 10 23 98 05
98 93 35 08 86
89 64 58 89 75
79 24 31 66 56
03 73 52 16 56

3501207134
3398 74 66 99
80 03 54 07 27
20 02 44 95 94
92 79 64 64 72

12 41 94 96 26

96 93 02 18 39
10 47 48 45 88
3581330376
45 37 59 03 09

09 77 93 19 82
33 62 46 86 28
05 03 27 24 83
3932822249
55 85 78 38 36

94 62 67 86 24
02 82 90 23 07
2521317596
61 38 44 12 45
74 71 12 94 97

3815701148
6154 1343091
59 63 69 36 03
62 61 65 04 69
90 18 48 13 26

3033728522
86 97 80 61 45
98 77 27 85 42
24 94 96 61 02
158497 19 75

5011171776
75 45 69 30 96
2512747567
7196 16 16 88
38 32 36 66 02

68 15 54 35 02
58 42 36 72 24
95 67 47 29 83
98 57 07 23 69
56 69 47 07 41

8511 34 76 60
99 29 76 29 81
83 85 62 27 89
21 48 24 06 93
00 53 55 90 27

6233748214
40 14 71 94 58
96 94 78 32 66
64 8504 05 72
28 54 96 53 84

44 95 27 36 99

07 02 18 36 07
13414389 20
24 30 12 48 60
90 3557 29 12

74 94 80 04 04
08 31 54 46 31
72 89 44 05 60
02 48 07 70 37
94 37 30 69 32

98 33 41 19 95
79 62 67 80 60
49 28 24 00 49
32 92 85 88 65
24 02 71 37 07

43 40 45 86 98
8278 12 2329
69 11 15 83 80
38 18 65 18 97
37 70 15 42 57

84 64 38 56 98
2353040163
28 88 61 08 84
57 55 66 83 15
12763943 78

86 31 57 20 18
73 89 65 70 31
60 40 60 81 19
68 64 36 74 45
69 36 38 25 39

42 35 48 96 32
58 37 52 18 51
94 69 40 06 07
65 95 39 69 58
90 22 91 07 12

76 48 45 34 60
33349158 93
30 14 78 56 27
91 98 94 05 49
3342 29 38 87

53 73 19 09 03
4594 19 38 81
50 95 52 74 33
01329076 14
48 14 52 98 94

APPENDIXB (Cont.)

2599 32 70 23
97 17 14 49 17
18991072 34
82 62 54 65 60

45 07 31 66 49
53 94 13 38 47
3580 39 94 88
16 04 61 67 87
90 89 00 76 33

47 53 53 38 09
7591128119
5565 79 78 07
54 34 81 85 35
0392 18 66 75

00 83 26 91 03
06 66 24 12 27
1329541928
8572134921
65 65 80 39 07

99 01 30 98 64
4576 08 64 27
69 62 03 42 73
7342 371161
64 63 91 08 25

95 60 78 46 75
99 17 43 48 76
24620161 16
19 59 50 88 92
48 03 45 15 22

14 52 41 52 48
0337183911
18 16 36 78 86
56 80 30 19 44
78 3534 08 72

01 64 18 39 96
63 14 52 32 52
86 63 59 80 02
01 47 59 38 00
22138883 34

56 54 29 56 93
14 44 99 81 07
13 80 55 62 54
53 89 74 60 41
56 07 93 89 30

02 96 74 30 83



WHAT THEY Say

Statistics are no substitute for judgement.
Henry Clay

| abhor averages, | like the individual case. A man may have six
meals one day and none the next, making an average of three meals
per day, but that is not a good way to live.

Louis D. Brandies

The weather man is never wrong. Suppose he says that there’s an
80% chance of rain. If it rains, the 80% chance came up, if it doesn't,
the 20% chance come up.

Saul Barron

The death of one man is a tragedy. The death of millions is a statistic.
Joseph Stalin

When she told me | was average, she was just being mean.
Mike Beckman

Why is a physician held in much higher esteem than a statistician?
A physician makes an analysis of a complex illness whereas a
statistician makes you ill with a complex analysis!

Gary C. Ramseyer




