CHAPTER

Introduction

Studying this chapter should

enable you [o:

= know what dhe’ subject of
economics is abont; '

* understand how economics is
tireeed with the studly of econonmio
activities . in  consurmption.
procuciion ared distribtion;

o understand why kenowledge of
slalistics can help in describing
consumption, productton and
elistribfion,

* lgarn abeut some uses aof
statistios in the understanding of

1. Wuy Economics?

You have., perhaps, already had
Eronomics as a subject for your earlier
classes at school, You might have been

told this subject is mainly around
what Alfred Marshall [one of the
founders of modern economics) called
“the study of man in the ordinary
business of lfe”. Lel us understand
what thal means,

When you buy goods (vou may
wanl (o salisly your own personal
needs or those of vour lamily or those
of any other person (o whom yvou want
to make a gift) you are called
il cCOnsSumer.

When vou sell goods (o make
a profit for yoursell (you may be
a shopkeeper], yvou are called o seller,

When vou produce goods (you may
be a farmer or 8 manufacturing
company],.or provide services (you may
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be a docter, porter, taxi driver or
transporter of goods) you are called a

producer.

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

Whien vou employ somebody, ghing
thermn a wage, vou are an employer.

In all these cases vou will be called
gainfully employed in an economic
activity. Economic activities are ones
that are underiaken for a monetary
gain, This is what economists mean by

ordinary business of life.

I Activities

= List diffcrent activitles of the
members of vour Rnily, Would
You call thém eponomie
activities? Glve reasons.

= Do you congider yvourself a

consumer? Why? _I

We cannot get something for
nothing

If you ever heard the story of Aladdin
and his Magic Lamp. you would agree
that Aladdin was a lucky guy.
Whenever and whatever he wanted, he
Juat had to b his magic lamp and a
gente appeared to fullill his wish. When
hewanted a palace to live in, the gente
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 af the bat of an

eyelid.

STATISTICS FOR ECONOMICS

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

|_ Activities

* Can you think for yourself of
some oither I:ml'ﬂ[!l&!- wilere
person wilth & given Incomse has
o choose which things and in
what guantities he or she can
hu:,_r it L'I:u prices that are Leing
charged (called the eurrent
prices|?

» Whai will happen if the carrent

prices go up? ||

Scorciiy 1s the rool ol all economic
problems. Had there been no scarcity,
there would have been no economic
problem. And yvou would noit have
studied Economiles elther. In our datly
[tfe, we face various forms of scarcity,
The long gqueues al railway booking
counders, crowded buses and trains,
shortage of easential commoditios, the
ruish bo @eta ticket o walcl a new [lm,
etc., are all manifestations of scarcity.
Wi face scarcity because the things that
satisfy our wants are limited in
availability. Can yvou think of some
more instances of scarciiy?

The resources which the producers
have are limited and also hawve
aliernative uses. Take the case of food
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that you eat every day, It satisfies yvour
want of nourishment. Farmers
employed in agriculbure raise crops that
produce your food. At any point of
time, the resources in agriculture like
lancd, labour, water, fertiliser, etc.. are
gh.u:n- All these resonrces have
alternative uses. The same Tesources
can e used in the production of non-
food crops such as rubber, cotton, jute
ele Thus, alternative uses of resources
Eive rise to the problem of choice
between different commodities that
can be produced by those resources,

= Activities

® Jdentify your wants, How many
ol them can vou Fulfill? How
many of them are unfulfilled?
Why you are unable o fulfll
thiem

* What are the different kinds of
searcity that you [Ree in Your
daily 1ife? Identify their r:au'ar:ﬂ.._l

Consumption, Production and
Distribution

II' you thought about it, vou might
have realised that Economics involves
the study of man engaged in economic

]

activitles of various kinds. For this, you
need to know reliable facts about all
the diverse economic activities like
production, consumpiion and
distribution. Economles is ofien
dizcussed In three pans: consumption,
production and distribation.

We want io know how the consumer
decides, given his income and many
alternative goods Lo choose [rom. what
1o buy when he knows the prices. This
5 the siudy of Consumplion,

We also wanl to know how the
producer, similarly, chooses what and
how 1o produce for the market. This is
the study of Produdction.

Finally, we want to know how the
natlonal income or the total income
arising from what has been produced
in the country (called the Gross
Domestic Product or GDP) is
distributed through wages {and
salaries), profits and interest (We will
leave aside here Income from
international trade and Investment),
This s the study of Distribution,

Besides these three conventional
divisions of the study of Economitoes
aboul which we want to know all the
Tacis, modern economles has to
nclude some of the basic problems
facing the country for spectal studies,

For example, vou might want Lo
know why or to what extient some
households in our society have the
capacity o earn much more than
others. You may want to know how
many people in the country are really
poor, how many are middie-class, how
many are relatvely rich and so on. You
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may want ta know how many are
illiterate, whowill not get jobs, requiring
education, how many are highly
educated and will have the best job
opportunities and so0 on. In other
words, vou may want to know more
[acta in terms of numbers that would
answer questions aboul poverty and
disparily in society, Il vou do not like
the continuance of poverty and gross
digparity and want (o do something
about the ills of society vono will need
to know the facts about all these things
before you can ask for appropriate
actions by the government. 17 you know
the facts i may also be possible to plan
your own life better. Similarly, you hear
of — some of vou may even have
experienced disasters like Tsunami.
earthquakes, the bird o — dangers
threatening our country and so o that
affect man's ‘ordinary business qf life”
enormously. Economists can look at
these things provided they know how
to collect and put together the facts
about what these disasters cost
systematically and correctly. ¥You may
perhaps think about it and ask
yourselves whether It |s right that
modern economics now includes
learning the basic skills involved In
making useful studles for measuring
poverty, how incomes are distributed,
hiow eaming opportunities are related
Lo your education, how environmenial
disasters aflect our lives and so on?
Obwviously, il vou think along these
lines, you will also appreciate why we
needed Statistics [which i= the study af
numbers relating to sclected facts in a
svalemaile form) (o be added o all
moderm courses of modern economics,

STATIETICS FOR ECONOMICS

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

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

groups in society."”

2. SraTisTics W EconoMics

In the previous section you were Lold
aboul certailn special studies that
concern the basie problems lacing a
country. These studies required that we
know mort about economic facts. Such
economic facts are also known as
economic data,

The purpose of collecting data
aboui these economic problems is (o
understand and explain these
problems in terms of the various causes
behind them. In othier words, we try to
anakvse them. For example, when we
analyse Lhe hardships of poverly, we
try to explain it In terms of the various
factors such as uncmployment, low
productivity of people, backward
technology, elo.

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

Sa, do vou realise, then, thal no
analysis of an economic problem would
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be possible without data on various
factors underlying an economic
problem? And, that, in such a situation,
o policles can be formulated to solve 1T,
If ves, then you have, fo a barge extent,
understood the basic relationship
between Economics and Statistics.

3. WHAT 12 STATIETICET

AL this stage you are probably ready
to know more aboul Statistics. You
might very well wani to know what the
subject "Statistics’ is all aboul,

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

Here we are concerned with data
from the field of Economics. Mosi
Economics data are quantitative. For
example, a staterment in Economics like
*the production of rice in India has
Inereased from 39,58 million tonnes in
1974-75 to 106.5 million tonnes in
201314, 1s a quantitative data.

In addition to quantitative data,
Economics also uses gualitative dato.
The chiel characteristic of such
Information s thal they describe
attributes of a single person or a group
of persons that is important to record
as accurately as possible even though
they cannol be measured In
guantitative terms, Take, for example,
‘gender’ thal distingnishes a person as
man,/woman or boy/girl. It is olten
posaible (and useful) to state the
information about an attribute of a
person in terms of degrees (like better/

3]

worse; sick/ healihy/ more healthy;
unakilled / skilled / highly skilled. ete.).
Such qualitative information or
statiztics is ofien used in Economics
and other sovial sciences and collected
and stored systematically like
gquantitative Informaticn [on prices,
ineormes. taxes paid. ete.), whether for
a single person or a group of pErsons,

You will study in the subseguent
chapters that statistics involves
collection of data. The next step is (o
preseril the data i tabularn
diagrammuatic and graphic lorms. The
data, then, are summarised by
caleulating varlous numerical indices,
such as medan, variance, standard
deviation, etc., that represent the broad
characteristics of the collected sel of
information. Finally. the data are
analysed and interpreted.

[_ Activities

& Thipk of two ‘examples of
gualitative and quantitative
data.

* Which of the following would
give you qualitative data;
beauty. Intelligence, income
earned, marks in a subject,
ability to sing, learning ska‘.ils?J

4. Wuat Stanstics Does?

Stalistics is an indispensable waol for
an economist that helps hlm to
understand an economic problem,
Using its varlous methods, effort s
made to find the causes behind it with
the help of qualitative and quantitative
facts of an cconomic problem. Onece the
causes of the problem are identifled. it
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i= 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 defindte
form that helps in proper
comprehension of what is stated. When
economic facts are expressed in
statistical terms, they become exact.
Exact [acis are more convineing than
vague stalements. For instance,
gaying that with precise flgures, 310
people died in the recent earthguake
in Kashmir, is more factual and, thus,
a statistical data. Whereas, saving
hundreds of people died, Is not.

Statistics also helps in condensing
mass data Into a few numerical
measures (such as mean, varionee
etc., about which you will learn later),
These numerical measures help to
summarise data, For example. il
would be impossible for vou o
remember the Incomes of all Lhe
people in a data il the number of
people 18 very large, Yet, one ¢can
remember easily a surmrmanry Rgure ke
the average Income thal is oblained
statistically. In this way, Statistics
gummarises -and presents a
meaninginl overall imformation about
a mass of data.

uite often, Statistics is used in
finding relatiomzhips between different
economic factors. An economist may
be interested in fnding out what
happens to the demand for a
commodity when its price increases
or decreases? O, would the supply of
a ocormmad Loy be affecied by the changes
in its own priece? Or, would the

STATISTICS FOR ECONOMICS

consumption expenditure Increase
when the averade Income increases? Or,
what happens to the general price level
when the government expenditure
mcreases? Such questions can only be
answered il any relationship exists
between the various economic fRoiors
that hayve been stated above. Whether
such relationships exist or not can be
caslly verilicd by applving statisiical
methods o thelr data. In some cases
the economist might assume certain
relationships beiwern them and ke
to test whether the assumption she /he
macle about the relatdonship is valld or
nal, The economist can do this only by
using siatistical techniques,

In another instance, the economist
might be interested in predicting the
changes In one econonmdc actor due
to Lhe changes in another factor, For
example, she/he might be interested
in knowing the impact of today's
Irvestment on the national income in
future. Such an exercize cannot be
undertaken without the knowledge of
Statistics.

Somelmes, [ormulation of plans
and policies requires the knowledge of
future trends. For example, an
econamic planner has to decide In 2017
how murh the economy should
produce in 2020, In other words, one
must know what could be the expectecd
level of consumption in 2020 in order
o decide the production plan of the
economy for 2020. In this sltuation,
one might make subjeciive 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 om the
data of COTISLITTIH ion of past Yeurs or
of recent years obtained by surveys
Thus, methodas help
formulate appropriate economic
policies that solve economic problems,

statistical

5. CoNcLUSION

Today, we Increasingly use Statistics
fo analyse serious eoonomic problems
such as rising
|:|-:_a-|::lu'|i_| lion
e, to Ind measures that can solve
such problems. Further, I also helps
Lo evaluale the Impact ol such policies
I solving the economic problems. Fol
example, it can be ascertamed easily
using statistical technigques whether the
policy of family planning is effective in

BTICCS, :;1'r:“'ir|i_i

|||||'r|.|E|'||-:|'|'|||'||I. vty

F

checking the problem of ever-growing

e |;1|||;-||in|'-_

In economic policies, Statistics
plays 4 vital role in decision making,
For example, in the present time of
rising global oil prices, it might be
necessary (o decide how much ofl Indla
should mmport in 2025, The decision
to import would depend on che
expecied domestic production of oil arnid
the likely demand for oil in 2025,
Without the use of Statistics, i1 cannol
be determined what the expected
domestic production of ol and the
likely demand for it would be, Thuos,
the decision o import oil cannot be miade
lrless we Know e actial requirerent
of ofl, Thiswital information that helps to
miakie the decision to import oil can only
be obialned statistically.
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Recap
Cur wants are unlimited but the resources used o the production
of goods that satsfy our wants are limited and scarce, Scarcity Is
the root of all economic problems.
Fesources have alternative uses,
Purchase of goods by consumers to satisfy thelr various needs s
Consumption.
Manufacture of goods by producers for the market is Production,
Drivision of the national income into wages, profits, rents and interests
ts Dstribution, 9
Statistics finds economic relationships using data and verifies them,
Siatistical tools are used in prediction of future trends.

Statistical methods belp analyse economic problems and 2
formulate policles to salve them.

EXERCISES

Mark tlee Dllowing statements as true or [alse.

[lf Sdatistics can only deal with guanticative data.
[ii} Statistics solves cconomic problems.

(L Statistles is of no use to Economiles without data.

Make a st of activitles lina bus stamd or a markel place. How many of
them are economic activities?

The Government-and policy makers wse statistical data to formulae
suitable policies ol economic development’, Hustrate with two examples,

“Vou have unlimited wants and limited resourees to sarishy them,” Explain
this stalement by giving two examples.

How will you choose the wanis to be satisfled?
What are your reasons for studyving Econaniies?

Siatistical methods are no substltute for common sense. Comment with
examples from vour dafly life,
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CHAPTER

Studying this chapter should

enable you to:

» undersiand the meaning and
purpase of data collection:

= disfinguish between primary and
Secondary sources; b

= know the mode of collectipn q_ﬁ:ic:m:

*  distinguish betivedn Census and
Sample Surveys;

= he familiar with the rechnigues of
Serrryring: [

s know aboul some Important sources

af secondar dalo,

1. INTRODUCTION

In the previous chapier, you have read
About what is economics. You also

sludied aboul the role and importance
of statistics in economics. In this

Collection of Data

chapter, you will study the sources of
data and the mode of data collection.
The purpose of collection of data is to
show evidence for reaching a sound and
clear solution to g problem.

In economics, you often come
across a statement like this,

“After maorny fluctuations the owtpur
of foodd grains rose o 132 million ienes
e 1978-79 froen 108 million fonnes in
197071, bt fell o 108 million fonnes
in 1979-80. Production of food grains
then rose continuously to 252 million
torries in 2015-16 and touched 272
million tonnes in 2016-17.7

[n this statement, you can observe
fhat the lood grains production in
different years does not remain the
same. It varies from year to vear and

2018-19



10

from crop to crop. As these values vary,
they are called pariable. The variables
are generally represented by the letters
XY or Z, Each value ol a variable is an
observation. For example, the Tood
grain production in India varies
Between 108 million tonnes in 1970-
71 1o 27E milion tonmes in 2016-17
as shown in the following table. The
years are represented by variable X and
the production of food grain n India
fin milllon tonnes] is represented by
varahle’Y

TAELLE 2.1
Production of Food Grain in Endia
(Millon Tonnes)

X F
1970-T1 108
197E-T0 152
1980k 1 76
1T (R0
200710 bl b
FOEE-T6 52
201617 272

Here, the values of these variables
X and Y are the “data’, from which we
can obtain information about the
production of food grains in India. To
know the luctuations in ood grains
produciion. we need the daia” on the
production of pod grains in Indla for
variouns years. ‘Data’ is a tool. which
helps in understanding problems by
providing information.

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

STATISTICS POR ECONCOMICS

2. Waat Are THE Sovrces or Dara®?

Slatistical data can be obtained from
two sources. The researcher may
collect the data by conducting an
enguiry. Such data are called Primeary
Daia, as they are based on {irst hand
information. Suppose, you want to
know about the popularity of a filmstar
among school students. For this, you
will have lo enquire [rom a large
number of school studenis. by asking
questions from them to collect the
desired information. The data yvou get.
I= an example of primary data

Ifthe data have been collected and
provessed (serutinised and tabulated)
by some other agency. they are called
Secondary Data, They can be obtained
either from published sources such as
government reports, documents,
newspapers, books written by
economists or from any other source,
for example. a website. Thus, the data
are prirmangy io the source that collects
and processes them for the first Hme
and secondary for all sources that later
use such data, Use of secondary dath
saves Ume and cost, For example, after
callectng the data on the papulaioy of
the filmstar among siudents, you
publish a report. If somebody uses the
data collected by you for a similar
study, il becomes secondary data.

3. How Do wE CoLLECT THE DaTta?

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 aboul a particular
product or candidate from a larde
group of people. The purpose of surveys
is to describe some characteristics like
price, quality, usefulness [in case of the
product] and popularity, honesty.
lovalty fin case of the candidate], The
purpose of the swoeyy s o collect dala.
Surpey is a method of gathering
informaticn rom individaals,

Preparation of Instrument

The most common ype of ingirument
used in surveys s gquestionnaire/
interview schedule. The guestionnaire
is elther self administered by the
respondent or administered by the
researcher (enumerator] or tralned
investigator, While preparing the
guestionnaire/interview schedule,
you should keep in mind the ollowing
points;

®* The questionnaire should not be
foo [ong. The number of questions
should be as minimum as
possible.

®  The gquestionnaire should be eas)y
to understand and avoid
cemibiguous or difficudl woords.

®  The guestions should be arranged
in an order such that the person
RSLering should Jeel
comfariable,

The series af questions should
move from general (o spedific, The
guestionnaire should start [rom
general questions and proceed to
more specific ones. For example:

Poor O

[ Is increase In electricity charges
justified?

lii] Is the electricity supply in your
locality regular?

Croaed

i Is the eleciricity supply in your
localily regular?

[il] 15 increase in eleciricily charges
Justifed?

* The questions should be precise
arted cledar, For example,

Poor 3

What percentage of your income do you

spend on clothing in order to look

presentable?

Crosoed £

What percentage of your inceme do you

spend on elothing?

® The guestions should nol be
ambiguous. They should enable
the respondents to answrer guichkdy,
correctly and cleary. For example:

Poor

Do you spend & lot of money on books

In & month?

Good &

Mick mark the appropriate option)

How much do you spend on books in

a moemth?

i) Lessthan Rs 200

(i) Rs 200-300

|iii] Ks S00=-4000

[iw] More than Bs 400

®  The question should nof use doble
negaltees, The questions starting
with *Wouldn't you” or "Don't you”
should be avoided, as they may lead
o biased responses. For example:
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Poar

Don't you think smoking should be
prohibited?

Crood 3

Do you think smoking should be
prohibited?

® The guestion should not be a
leading question, which gilves a
clue abouwt how the respondernt
should answeer, For example;

Poor G

Howe do you like the Javour of this high-

cuality Lea?

Good

How do you like the Mavour of this tea?

® The guestion should not indicaie
alfernatives (o the answer. For
example;

Poor )

Would you like to do a job after college

or be 5 housewife?

oo £

What would you like to do after college ?

The questicnnaire may consist of
closedl-ended [or siruciured] quesilons
or apen-ended [or unstruciured)
questions. The above guestion abaul
what a student wants do after college
is an open-ended question.

Closed-ended or structured
questions can either be a fipo-way
gquestion or a miiltiple choloe question.
When there. are only ftwo possible
answers, ves' or ‘no’, itis called a two-
way guestion.

When there s a possibility of more
than two options of answers, muliiple
choice questions are more appropriate.
Exampie,

STATISTICS POR ECONOMICS

Q. Why did you sell your land?
il To pay off the debts.
11l Tofinance children's education,
(i) Toinvest in another property.
liv] Any other (please specify),

Closed-ended questions are easy
to nse, seore and to codify for analysis,
because all respondents can choose
from the given options. Butl they are
difficult to write as the alternatives
should be clearly written to represent
both sides of the 1zsue. Thereis also a
possibility that an individueal's true
response is not present among the
options glven. For this, the cholce of
‘Any Other’ is provided. where the
respondent can write a response, which
was not anticipated by the researcher.
Moreover, another limitation of
multiple-choiee questions is that they
tend to restrict the answers hy
providing allermatives, withoul which
the respondents may have answered
differently.

Open-ended questions allow for
more individualised responses. but
they are diflicult 1o Interpret and hard
lo score, since there are a lot of
variations in the responses. Exampla,
0. What is your view about

globalisation?

Mode of Data Collection

Howe vou ever come across o lelevision
show o which reporiers ask guestions
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
guestions is to do a survey for collection
of data. There are three basic ways of
collecting data: (l) Personal Interviews,
{it} Mailing (questionmaire) Surveys,
and [iii] Telephone Interviews,

Persanal Interpletss

This method is
ased when the
rescarcher has
aceess to all the
memhbers. The
rescarcher (or
invesilgator)
conducts face-
to-face interviews with the respondents,

Personal interviews arc preferred
due to various reasons. Personal
contact Is made between the
respondent and the interviewer, The
interviewer has the opportunity of
explaining the study and anssering the
quierics of respondents. The interviewsr
can request the respondent 1o expand
on answers that are particularly
important. Misinterpretation and
misunderstanding can be avolded,
Watching the reactions of respondents
can provide supplementary
Information.

Personal Interview haz some
demerits too. It is expensive, as it
requires trained interviewers. 1L Lakes
longer time to complete the survey.
Presence of the researcher may inhilit
respondents from saying what they
really think.

13

Mailing Questionnaire

When the data Ina survey are collected
by mail, the guestionnalre is sent (o
each individual by rmai
with a request (o
\ complete and return it
= qu_.F?J by a given date. The
ﬁ_ -2 advantages of this
' method are that, it is
lesa expensive. [ allows the researcher
[ have access o people in remote
areas ton, who might be difficult to
reach in persanor by telephone. [Ldoes
not allenw influencing of the respondents
by the interviewer. It also permits the
respondents o take sulficient ime to
give thoughtful answers to the
questions.

These days online surveys or
surveys through short messaging
aervice, Le., SMS are popular. Do you
know how an online survey is
conducled?

The disadvantages of mail survey
are Lhat there is less opporfunily o
provide assistance in clarifying
instructions, so there is a possibility of
misunderstanding the gquestions.
Mailing is also likely to produce low
response rates due fo cerfaln factors,
zuch as returning the questionnaire
withoul completing if, nol reiarming the
quesiionnaire at all. loss of
questionnalre in the mail itself, efe.

Telephone Interviewrs

f%j In a telephone

interview, the
fnvestigator asks
fuestions over the
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telephone. The advantages of telephone
interviews are that they are cheaper
than personal interviews and can be
conducted in a shorier time. They allow
the rescarcher (o assist (he respondent
by clarifying the guestions. Telephonic
inerview s better in cases where the
respondents are reluctant Lo answer
ceTtain questions in personal iniervicws.

The disadvantage of this method 1s
access Lo people, a5 many pecple may
fob ow lelephones,

FPilot Survey

Omnice the guestonmalre i3 ready, I is
advisable to conduct a try-out with a
small group wiich Is known as Pilot
Survey or Pre-testing of Lthe
guestionnaire. The pilot survey helps in

STATISTICS POR ECONCOMICS

providing a preliminary kdea about the
survey, It helps in pre-dfesting of the
questionnaire, so as to know Lhe
shortcomings and drawbacks of the
questions. Pilot survey also helps in
assessing the sultabillty of questions,
clarity ol instructions, performance of
enumerators and the cost and dme
itvolved in the actual survey,

b Activities

*  You have (o collect mformetion
fromm a n. who lives in a
remole village of India. Which
made of data-colleciion will be
appropriate and why? Discuss.

* You hove to interdew the parents
abont the quality of fesching in
a school, If the prineipal of the
achool is present there, what

types of problems can arlse? _[

Advurtages

sl poansengpes

Perzonal Interviewr

* Highesl Hesponse Rale

s Allows use of all iypes of guesiions

¢ Better for using open-ended
tuestions

¢ Allows clarification of ambiguons
uesiions,

* Mosi expensive
® * Possibillty ard
respondents

* More Hrme-taking.

influencing

Mailed I'mterview

Leaslt expensine
= Only method o reach remote
areas

* Malnialns
respondents
* Besl lor sensibive :p:r:-ﬂi::rrl:».'.

anonymity

=4 ¢ Long response me
el .

* No influence on fespondents i =
of

 Cannol be used by illiternares

Does not allow explanation of
unanbiguous questions
* Heactions cannot be wabched.

Telephonic Interviews

respondents
s Relatively high response rafe.

* Relatively low cosi o @ ¢ Limited use
- E:Inr:l-.rq‘l:v less influence o 3 !-gr - Reactions cannot be watched
S = Possibility of influencing

respondestis.
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4. Censvs anp Savmrre BURVEYS
Census or Complete Enumeration

A survey, which includes every element
of the population, is known as Censis
or the Method of Complete
Enumerafion. If certain agencies are
Interested in studving the total
population in India, they have Lo
ohtain information from all the
hioashnlds in rmaral and arban Indla.
[t is carried oul every ten vears. A
house-to-house enguiny is cared oul,
covering all households In India.
Demographic data on birth and death
rates, Hteracy. employment, life
expectancy, slze and composition of
population, ete,, are eollected and
published by the Registrar General of
India. The last Census qf India was
held i 201 1.

1Bwinutes of your

| ci.m-.qﬁhn? ;

5

According o the Census 2011,
population of India-was 121.09 crore,
which was 102.87 crore In 2001.
Censuz 1901 indicated that the
population of the country was 23.83
crore,. Sinee then, na period of 110
vears, the population of the country has
increased by more than 97 crore, The
average annual growth rate of
population which was 2.2 per cent per
year in the decade 197 1-81 came dovn
to 1.97 per cent In 1991-2001 and
1.64 per cent durng 2001-2011.

Population and Sample

Population or the Universe in statistics
means totality of the items under study.
Thus. the Population or the Universe Is
a group to which the results of the
study are intended (o apply. A population
is aluvays all the individuals / iterns who
possess ceriain characteristics (or a
sel of characleristics), aceording to the
purpose of the survey, The [irst task in
selecting a sample is Lo identify the
population. Onee the population is
identified. the researcher selecls a
method of studying if. [ the researcher
Jinds that! surevey of the whole
population is nol possible. then he/
she maoy declde to select a
Representative Sample. A sample
refers to a group or section of the
popuiation from which information is
to be obtained. A good sample
irepresentative samplel is generally
smaller than the populafion and is
capable of providing reasonably
gccurate information about the
population &l a much Tower cosit and
shorter time.
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Suppose you want to study the
average income of people in a certain
region, According te the Census
methaod, 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 reglon.
This method would require huge
expendliurg, as a large number of
enumerators have to be employed.
Alterpatively, you sclect &
representalive sample, of a few
individuals, om the region and fnd
oul thelr Income. The average Income
of the selected group of Individuals is
used as an estimate ol average income
of the individuals ol the enidre regian,

Example

* Research problem: To study the
economic condition of agricultural
iabourers in Churachandpur district of
Manipur,

* Popularion: All agricultural
iabourers in Churachandpur distriet.
s Sample: Ten per cent of the
agricultural labourers In
Churmchandpur districl.

Most of the surveys are sample
surveys, These are prefermed in statistics
because of a number of reasons. A
ramiple can provide reasonably reliable
and aceurate information at a lower
cosl and shorter time, As samples are
smaller than population, more detailed
inform#tion can be collected by
conducting intensive enquiries. Aswe
need a smaller team of enuwmerators, It
is easier (o train them and supervise
thelr work more effectively.

STATISTICS POR ECONOMICS

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

7o Activities

* In which years will the next
Census be lweld T India and
China?

= I you hove boostudy the opindon
al students ahout the new
ecomnonies texthook of clasa X1,

what will be your populaftorsand
2

* If a rescarcher wanls to
estimate the average yield of
wheat in Punjab, what will be
Teer s popilertion and stmt,pm_[

The foliowing description will make
their distinetion clear.

Random Sampling

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

In roandom sampling, every
individual has an equal chance of
being selected, In the above example,
all 300 sampling units (also called
sampling frame) of the population got
an equal chance of being inchided In
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seriaiive i nom: TEpreseniniive
cample Sample

the sample of 30 units and henee the
sample, such drawmn, Is a random
sample. This Iz also called loftery
et faceed, Nowadays computer
programmes are used (o select random
sampes

i_ Activity
¢ You have to analyse the frend of
foodgrains production in India  for
the lasg Aty vears. As it 5 difficul
to collect data for all the years.
vou are asked io select a sample
of produciion of (en years

Using the Random XNumber
Tables, how will you select ol
sample. years?

|

Non-Random Sampling

There may be a situation that vou have
to select 10 out ol 100 households ina
lecallty, You have to declde which
honsehold to select and which (o rejecl
You may selecl the households
conveniently situated or the
households known o vou or your
Irienid. In this case, vou are using your
judgement [blas) in seleciing 10
households. This way of selecting 10
oul of 100 houzeholds is not a random
selection. In a non-random sampling
method all the unils gf the population
ey niod hrerene any equal chanee rl_J"I"Jn;‘flrﬂ

selectod aaricd CCHFILEIT T e T

Juickgerneril of the itoestigoalor ploags an

impartant role in selection of the
sample, They are mainly selected on
the Basis ol Judgment, purpose,
converdence or guota  and are non-
random samples,

b, SaMPLING AND NoN-SaMPLING
ErRRORS

Sampling Errors

A population consisting of numerical
values has two important
characteristics which are of relevance
here. Firsl, Central Tendency which
may be measured by the mean, the
median or the mode, Second,
Drispersion, which can be measared by
caculating the “standard deviation”,
* mean deviation”, " range”, elc.
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The purpose of the sample is o gef
one or mare estimate of the population
parameters, Sampling error refers 1w the
difference between the sample estimate
and the corresponding population
parameier [actual value of the
characieriside of the population for
example, average Income, etc). Thus,
the difference befween the actual
vaiue of a parameter of the population
corwed ifs estireate (from the somplel is
the samyding erron It s possibie to
reduce the magnitude of sampling error
by taking a larger sample.

Example

Comsider o case of incomes of 5 farmers
of Manipur, The variable x {income of
farmers] has measure-ments 500, 5540,
GO0, 650, 700, We note that the
popularion aperage of
(G00D+560+600+650+700)
+ b= 3000 + 5= 500,

MNow, suppost we sclect a sample
of two individuals where x has
measurements of 500 arnd GO0, The
sample average is (500 + 600) + 2
= 1100 + 2 = 550,

Here, the sampding ermor of the estimeaie
= GO [irue value] - 5540 (estimale] = 50,

Non-Sampling Errors

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

STATISTICS POR ECONOMICS

Sampling Bios

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

Non-Respoftse Ermors

Non-response ocours if an interviewsr
is unable (o contact a person listed in
the sample or a person from the sample
refuses to respond. In this case, the
sample chservation may not be
represemntative.

Errors in Daba Acqutsition

Thia type of error arises from
recording ol incorrect responses,
Suppose, the teacher asks the
students o measure the length of the
teacher’s table in the classroom. The
measurement by the students may
differ. The differences may occur due
to differences In measuring tape,
carelessness of the studenis. ele,
Similarly, suppose, we wanl 1o collect
data on prices of oranges. We know
that prices vary from shop to shop
and from market 1o markel. Prices also
vary according to the quality.
Therefore. we can only consider the
average prices, Recording misiakes
can also take place as the
enumerators or the respondents may
commit errors in recording or trans-
scripting the daia, for example, he/
she may record 13 Insiead of 31.

6. Census or Inpra ann NSSO

There are some agencies both at the
national and state level to calleet,
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process and tabulate. the statistical
data. Some of the agencies at the
national level are Census of India,
Mational Sample Survey [NS5), Central
Statistics Office (C50], Registrar
General of India [RGI, Directorate
Cieneral of Commercial Intelligence and
Statistics (DGCIS], Labour Burcau. ete.

The Census of India provides the
moast f_‘ﬂ-]'.l.'lpifl'.l: E.].'.I.l'l continuouns
demographic record of population. The
Coensus is being regularly conducted
every ten years: since 1881, The first
Census afller Independence was
conducted In 1951. The Census
officials collect information on vartoos
aspecis of population such as the size,
density, sex ratio. literacy. migration,
rural-urban distribuiion, ete, Census
data 15 interpreted and analysed 1o
vndersiand many economic and social
Issues in Indla

The NSS was established by the
Government of India to conduct naton-
wide surveys on soCio-economic [ssues,
The NS5 does conlinuous surveys in
successive rounds. The data collecied
by NS5 are released through reports
and its quarterly  journal
Sarvekshana. NS5 provides periodic
estimates of literacy, school enrolment,

19

utilisation of educational services,
employment, unemployment,
manufaciuring and service sector
enterprises, morbidity, matemnity, child
care, utilisation of the public
dizstribution syvstem ete. The NSS 60th
round survey [January—Junc 2004)
was on morbidity and healthcare. The
KSS 68ih round swurvey (201 1-12) was
on consumer cxpenditure. The M 5S
also collects details of indusirial
activities and retail prices for various
gonds. They are used by Government

all India for planning puposes,

T« CoNCLUSION

Economic facts, expressed in terms of
numbers, are called data. The purpose
of data collection I2 (o understand.
explain and analvse a problem and
tauses behind {t, Primary dala |s
obtained by conducting a survey.
Survey includes varions steps. which
need bo be planned carefully. There are
varions agencies which collect, process,
tabulate and publish statistical data.
These are used as secondary data.
However, the choice of source of data
and mode of data collection depends
on the objective of the study.
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Z.

STATISTICS POR ECONCMICS

Recap
Daita s a ool which helps in reaching & sound conclusion on any
problem.
Primary cata is based on first hand information,
Survey can be done by peraonal inferviews, mailing guestionnatres
and telephone intendews,
Census covers every individual /unit belonging to the population.
Sample is a smaller group selected from the population from which
the relevant mlormation would be soughl
In a random sampling, every Individual is given an equal chance
of beling selected for providing infornsation,
Sampling error is due to the difference between: the value of the
sumple estimate and the value of the corresponding population
parameior. y .
Mon-sampling errors can arise in data acquisition, by non-responze
or by hias in selection, '
Censusa of India and Natlonal Sample Surveyr are two
tmportant agencies at the national level, which collect,
process and tabulate data on many important economic
and social issues.

EXERCISES

Frame at least four appropriate multiple-cholee optlons for following

questions:

i} Which of the ollowing is the most Important when you buy g new
dress?

[ii] How often da you ose compualers?

[iii} Which of the newspapers do vou read regularly?

[ivi Rise in the price of petrol I3 |ustifed.

(v What ks the monthly Income of your family?

Frame five {wo-way questions wilth “Yes™ or Mo’

4. State whether the following statements are Tnie or False,

(ly There are mony sources of data,

[if] Teleplone sumvey 1s the most suitable method of eallecting data,
when the population is literate and spread over a large aren.

[iii} Data collected by Investgabor is called the secondary data,

fiw] There Is 4 cortaln blas bwvolved o the non-random selection ol
sam ples,

(vl Non-sampling errors can be minimised by faking large samples,

4, What do vou think sbout the [ollowing questions? Do vou [ind any
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13.

14,

problem with these questiops? Describe,

(i} How far do vou live from the closest market?

(if) [f plastic bags are only 5 per cent of our garbage, should it be banned?
(it} Wouldn't you be opposed to increase in price of petrol?

fivl D vou agree with the use of chemical fertilisers?

(vl [} you use fertilisers in your fields?

(vi] What is the yield per hectare in your Held?

You want to do a research on the pepulacity of Vegetable Atta Noodles
among children, Design a suitable questionnalre for collecting this
irtfarmalion.

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

paticrn, Out of the 50 farms surveyed, 50% grew only wheat. What Is
the. population and the sample size?

 Give two examiples each of sample, population and variable,
. Which of the following methods give better results and why?

[a) Census ibl Sample
Which of the following errors 18 more serious and why'?
[a) Sampling ervorib) Non-Sampling error

Suppose there are 10 students 1o your class, You want to sclect three
mit of them. How many samples are possible?

Dscuss how you would use the lotlery method to select 3 students out
of 10 In your class,

[roes the lottery method always give you a random sample? Explain.

Explain the procedure for selecting a random sample of 3 studenis ot
of 10 In your class by using random number tables.

[ sarmples proaice belter results than suresys? Give reasons e vour answer,
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Organisation of Data

Studying this chapter should

enable pou to:

s plass(fy the dota for further
statlstoan! analysis

= distinguish behween quonfiletioe
and quatitative cdassification;

s  prepare o frequency disiribulion
tethle:

= knowur the fechnigue n_r Jorming
clusses;

. I:E_!'F:unﬂ.lururixhﬁlemnndﬂjmﬂy
mcarking:

* differentiate betiveen anivariate
and bivartate  frequency
distributions,

1. InTRODUCTION

In the previous chapter you have learmnt
about how data is collected. You also
came 0o know the difference hetween

M,

;;r: !l:'l

PR

:,p.

N

census and sampling, In this chapter.
you will know how the data. that yvou
collected, are to be classified. The
purpose of classifving raw data is to
bring order in them so that they can he
subjecied io further statistical analysis
easily,

Have you ever observed vour local
Junk dealer or kecbadiieallah (o whom
you sell old newspapers. broken
household items, smply glass bottles,
plastics, etc? He purchases these
things from you and sells them to those
whe recycle them, But with g0 much
Junk in his shop it would be wvery
difficult for him to manage his trade, if
he had not organised them properly.
To ease his sltuation 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 dlass 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” ete., and so on. In this way he
Eroups his junle Inta dilferent classes
— “newspapers, “plastics”, “glass™,
“metals” ete, — and brings order in
them. Once his junk Is arranged and
classified, it becomes easier for him 1o
find a particular item that a buyer may
demand.

Likewise when vou arrange your
scthoolbooks In a certaln order, U
becomes easier for you to handle them.
You meay classify them according (o

subjects where each subject becomes
a group or a class. 5o, when you need
a particular book on history, for
instance, all vou need to do is to search
that book in the group “History®,
Oitherwise, vou would have to =earch
through vour entlre collection Lo find
the particular book you are looking for.

While classilication of objects or
things saves our valuable time and
effort, it is not done In an arbitrary
manner. The kabadirallah groups his

5

junk aceording to the markets for
reused goods. For example, under the
group "Glass" he would put empty
bottles, broken mirrors and
windowpanes, cte, Similarly when void
classify your history books under the
group “Hislory™ you weorald not it a
book of a different subject In that
group. Otherwiac the entlre purpose of
grouping would be lost, Classification,
therefors, is arranging or organising
things fnto groups or closses based
e s oriteri.

I~ Activity
= Wisi wounr local post-offive o fired

oul how lellers are sorted. Do

vou know what the pin-code In
a letler indicales? Ask your

postman. J

. Baw Data

Like the kabadiwallah’s junk, the
unclassified data or raw data are
highly disorganised, They are often very
large and cumbersame to handle. To
draw meaninglul conclusions from
them is a tedious task because they do
not vield to statistical methods easily.
Therefore proper organisation and
presentation of such data is needed
before any sysiematic statistical
analysis s undertaken. Hence afier
collecting data the next siep is 1o
organise and present them in a
classified form.

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

TABLE 3.1
Marks in Mathematics Obtained by 100
Studenis in an Expmination

47 45 16 B0 81 BE B8 10045 40
g B8 BB RH B2 48 59 55 51 41
42 B2 B4 BE BD B9 5T RE 62 B
G4 30 37 75 I7T 56 20 14 55 20
G2 51 B5 14 25 34 90 49 58 54
700 47 40 B2 40 HI B0 HE 85 B&A
49 44 B4 68 TD 48 12 28 55 65
40 40 25 4] 7] &b ¢ BS |4 22
G 53 46 70 43 G1 58 12 a0 35
45 44 57 T8 HZ 30 3T 14 BO 25

Or you could have collected data
on the monthly expenditure on food af
30 households in vour neighbourhood
to know their average expenditure on
food. The data collected, in that case,
had you presented as a table, would
have resembled Table 3.2, Both Tables
3.1 and 3.2 are raw or urclassifled
data, In both the tables you find that

nimbers are nof arranged inany order,
Now if you are asked for the highest
ks in mathematios from Talile 3.1

STATISTICS POR ECONCOMICS

Table 3.2
Monthly Household Expenditure (In Rupees)
an Food of 50 Houscholds
§2 k0 ] 1558 3473 1735 2760
20al @12 1733 186G 4430
Gide) 1085 1623 2346 1527
1211 130 1110 2182, 1183
1215 1315 1105 DE%R 2713
4248 1B1Z 1264 1183 1171
107 BE I K LLaT 2048
2035 |BES 1384 2EEE  3ETd
137 IEEEZ 1982 2177 . BerE
1293 1360 1146 FERZ 130946

then you have to drstamange e marks
of 100 students either in ascending or
in descending order. That 1s a tedious
task. It becomes more tedious, iFNinstead
of 100 you have the marks of 1000
students to handle, Similarly, In Table
3.2. you would note that it is difficult
for you to ascertain the average
monthly expenditure of 50
households. And this difficulty will go
up manifold if the number was larger
— say, 5.000 houscholds. Like our
kabadiwallak, who would hbe
distressed Lo ind a particular item
when his junk becomes large and
disarranged, you would face a similar
situation when you ry to get any
information from raw data that are
large. In one word, therefore, it is a
tedious tazk to pull information from
large unclasaified data,

The raw data are summarised, and
made comprehensible by classification.
When facts of similar characteristics are
placed in the same class, it enabies one
io locaie them easily, make
comparisan, and draw inferences
without any difficulty. You have
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studied in Chapter 2 that the
Government of India conducts Census
of population every ten years, Abouwt
20 crore persons were contacted in
Census 2001, The raw data of census
are s0 large and fragmented that it
appoars an alnmst impossible task (o
draw any mcaningful conclusion from
them. But when the same data s
classified according to gender,
education, marital stats, oocupalion,
eic,, the structure and nature of
population of India is, then. easily
Lindersiood,

The raw data consist of
ohservatlons on variahles. The raw dala
as given in Tables 3.1 and 3.2 constsl
of observations on a specilic or group
of variables, Look at Table 3.1 [or
instance which contains marks in
mathematics scored by 100 students,
How can we make sense of these
marks? The mathematics teacher
looking at these marks would be
thinking- How have my students done?
How many have not passed? How we
classify the data depends upon the
purpase we have in mind. In this case,
the teacher wishes to understand in
some depih- how these studenis have
done, She would probably choose to
construct the freguency distribution,
This Is discussed In the next section.

= Activity

* Collect data of tobtal weekly
expendiiure of your Emily for a
year and arrangs it noa table, S<e
hoar many observations you bave.
Arrange the dats monthly and
find the number of ubaenrauun&J

25

3. Crassirication oF Data

The groups or classes of a classification
i5 done in various ways. Instead ol
classifying your books according 1o
subjects — “History™, "Geography”,
*Mathematics”, “Science”, ete. — you
could have classified them author-wise
in an alphabretical order, Or, you could
have also classified them according to
the yvear of publication. The way vou
want to clasaify them would depend on
yvour requirement.

Likewize ihe raw dats is classified in
various ways depending on the
purpose. They can be grouped
according to time. Such a classification
is known as a Chronelogical
Classification. In sucha classilication,
data are classified vither in ascending or
in descending order with reference (o
time such-as years, quarters, months,
weeks, ete. The following example shows
the populotion of India classified o
terms of years, The vartable ‘population’
is 8 Time Series as il depicts a scrics of
values for different years,

Example 1
Population of India {in crores)

¥onr Foplaron JCnores)
19481 a5.¥
Pl 43,8
1971 54.6
151 B5.4
1 H1.8
2001 1027
2011 1210

In Spatlal Classification the data
are classified with reference Lo
geographical locations such as
couniries, states, cliles, districis, elc.
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Example 2 shows the yeild of wheat in
differernt countries.

Example 2

Yield of Wheat for Different Countries

(2013)

Couriny Yk of wihient (kg hiectared

Canmida Ahte

Llina b il

Framece T4

Giermany TOUR

Ineiia 3154

Pakisian 2TRT

St dudiom e uivend Stallics ol a Crderice, IS
I Activities

* InExample 1, find oui the vears

In which Indtias Ekation was

mintmum and masdtmom.

* In Example 2. find the country
whose vicld of wheat Is slightly
more than that of India's, How
much would that be in terms of
percemniage™

*  Arratige (he  countries of
Example 2 in the ascending
arder of vield, Do the same
exercise for the descending order
of yield, s

Sometimes vou come AcCross
characieristics thal cannot be
expressed quantitatively, Such
characteristics are called Quolilies or
Attributes. For example, nationality,
literacy, religion, gender, marital

STATISTICS FOR ECONOMICS

status. eic. They cannot be measured.
Yet these aftribifes can be clazaified
on the basis of either the presence or
the absence of a qualitative
characteristic. Such a classificaiion of
data on attributes is called a
Grucditative Classification. In the
following example, we find population
of a country is grouped on the basis of
the gualitative variable "gender”. An
ohacrvation could efiher be a male ora
fernabe. These two characteristios could
be further classified on e basis of
marital status as given belows

Examiple 3

Femiale

| H::l.r‘.l'l‘.'l’.q | Ut'll:ll.-&rl.']EqrMH:l'l.'l.t'ﬂ [ LF||.r|L3.n'.|l:1T|

The classification at the frst siage is
based on the presence and absence of
an attribute, fLe.. male or not male
femnale), At the second stage, each class
— male and female, 1s further sub-
divided on 1he basis of the presence or
ahsence of another attribute, i.e.,
whether married or unmarried,
Characteristics. like helghl. weight,
age. income, marks of students, eic.,
are gquantitative in nature, When the
collected data of such characteristics
are grouped Inlo classes, It becomes a
Ciantifative Classification.

™ Activity
*  The objects around can be grouped
g5 cilher Iving or non-iving. Is i
a guaniliative classification?. _t
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Example 4

Frequency Distribution of Marks in
Miathematics of 100 Studenis

arks Fregeemey
a-10 |
[0-20 8
20-34 G
-4 T
H-5) 21
=) 23
- 11
T80 H
- 5
E=10M) ik
Tl 100

Example 4 shows the quantitative

classifleation of marks in mathematics
of 100 students given in Table 3, 1.

= Activity
*  Express the values of frequeney
of Example 4 as proportion or

percentage of folal frequency.

Mote that I'rr»qurnc}r expressed.
in Lhis way is known s relative

Jrequiency.
# [n Example 4, which clazs has

the maximum concentration of
data? it as peroentags
of total observations. Which
class has fhe minlmuam
concen iratksn. of dats? _I

4. VARABRLES: CoNTINUOUS AND
IMSCRETE

A aftmple definition of variable,
which you have read in the last
chapter, does not (el you how i varies,
Varlalles differ on the basls of specific

7

eriterion. They are broadly classified
into foes BFpres;

M Continuows and
il Discrete.

A continuons sariable can take ooy
numerical value. It may take integral
values (1, 2. 3, 4. ...], fractHonal values
(172,273, 3/4, ...}, and values thal are
nol exacl fractioms {42 =1.414,
JI=L1732, ..., |7 =2.645). For example,
the hetght of & student, as hefshe grows
=8y from 90 cm o 150 cm, would take
all the values in Between them. 1L can
lake vaboes that are whale nunibers like
G0em, 100cm, L08em, 158hem. 1L can
also take fractional values like 90.85
em, 102,34 cm, 148.98%cm ete. that are
not whole numbers. Thus the variable
“helght” is capable of manifesting in
every concelvable value and 1ts values

can also be

= hroken

down Into
Iinfinite
gradations.
COther examples of a continuous
variable are weight, time, distance, ele,

Linlike a continuous variable, a
dizcreie pariaide can take only certaln
values. Its value changes only by lnite
“Jumps”, IL "jumps” om one value Lo
another bul does nol take any
Intermediate value between them. For
example, a variable ke the "number
of students in a clasa™, or different
classea. would assume valuea that are
only whole numbers. [t cannot take any
ractional value like 0.5 because “hall
of a atudent” i= absurd. Therefore it
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cannot take a value like
25.5 between 25 and 26,
Instead ifs value could
have been elther 25 or
26, What we observe is
that as itz value changes
from 25 to 26, the values
in bebween them — the
I'ram-:am are ek faken by
. But we should not _._.-J.;:,.."I:

hm‘r the impression that
a discrete variable cannol (ake any
fractional value. Suppose X is a
variable that takes values like 1/8, 17

&, 1/32, 1/64, ... Is It 8 discreie
variable? Yes, because though X talkes
fractional values I cannol {ake any
value between two adjacent fractionzl
values, [t changes or “jumps” from 1/
B lflGand from 1 /16 1o 1,732, But
L cannot ke a value in belween | /8
and 1716 or between 1/ 16 and 1 /332,

[ Activity

*  Ddstinguish  the following
variahles as continuous amnd
diserete:

Area. volume, lemperature,
pumber nppearing an o dice,
crop yield, popalation; rainfall,
numier of cars on rosd and ngt_l

Example 4 shows how the marks
of 100 students are grouped into
classes. You will be wondering as (o
how we got it from the
raw data of Table 3.1, But, before we
address Lhis guestion,
you musl Know whal a Irl:qul:uf_l.l
distribution is.

STATISTICS POR ECONCOMICS

5. Whaat 15 A Freguency Detrievmion?

A frequency distribution is a
comprehensive way to classify raw data
of a quantitative variable. It shows how
differeni values of a variable (here, the
marks In mathematics scored by a
student) are distributed in different
classes along with their corresponding
claszs requencies. In this case we have
ten classes of marks: 0-10, 10-20, ... .
90-100. The term Class Freguency
means the number of values In a
particular class. For example, in the
clazss 30- 40 we find ¥ values of marks
from raw data in Table 3.1. They are
30, 37, 34..30,°35, 39. 82. The
frequency of the class: 30-40 is thus
7. But yon mighi be wondering why
40~-which is pecuming fivice in the raw
data - s not Included 10 the class 30—
40. Had It been Included the class
frequency of 30-40 would have been 9
instead of 7, The pusele wouild be clear
to you iFyvon are patient enough to read
this chapter carelully, So carmy on, You
will Aind the answer yourself.

Each rlass in a frequency
distribution table is bounded by Class
Lirnits. Clags Hmits are e tao ends of
a lass. The lowest value Iz called thee
Lower Class Limil and the highest
value the Upper Class Limii. For
example, the class Bimits for the class:
B0-T0 are 80 and 70. lis lower class
Timili 18 60 and 1is upper class limit is
TO, Class Inferval or Class Widih is
the difference between the upper class
limit and the lower class limil. For the
class B0-70, the class Interval |s 10
upper class lmil minus lower class
Hrwit).
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The Class Mid-Point or Class Mark
is the middie value of a claas. It lies
halfway between the lower class Limit
and the upper class limit of a class and
can be asceriained in the {ollowing
MEATIEr:

Closs Mid-Paind or Class Mark
= {Upper Class Limid + Loweer Closs Limdef /2

The class mark of naid-value of each
class is used to represent the class.
Onoe 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 Cluss Limits, the Upper Class
Limits nnd the Class Mark
Ol Froguencyy Lower Upper Closs
rass  Clnss Arer
Liamdl il
=10 1 ] K0 &
1020 =} 1 a0 15
20-530 B 20 a0
30— 7 S 40 35
A (=50 2] 40 50 15
B0 &5 50 Hi 55
G710 8 (58] To 53
TO-50 (5} T Bl T3
BO-—o0 5 Bl an BS
O JH 4 fain] LM a5

Frequency Curue 18 a graphic
representation of a frequency
distribution. Fig. 3.1 shows the
diagrammatic presentation of the
requency distribution of the data in
our example above. To obtain the
frequency curve we plot the class marks
on the X-axds and frequency on the Y-
HXDS,

29
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I‘llﬂu:l:. Dhngreamumodie Prescodoion of Fregueney
iMarribatioes o) Deera,

How to prepare a Frequency
Distribution?

While preparing a [requency

distribution, the following five

guestions need to be addressed:

1. Should we have edqual or unequal
sized class Intervals?

2. Howmany classes should we have?

3. Whal should be the size of each
class?

4. How should we determine the class
limit=?

5. How should we get the frequency
Tor each class?

Should we have egual or unegual
sized class intervals?

There are two siluations in which
unequal sized intervals are used. First,
when we have data on Income and
other similar variables where the range
= very high. For example, income per
day may range from nearly Zero Lo
many hundred croves of rupeecs. In
such a situation, equal class intervals
are not suitable becaiise (1) i the class
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intervals are of moderate slze arud egqual,
there would be a large number of
classes, (i) If class intervals are large,
we would tend to suppress information
on either very small levels or very high
levels of income.

Seccond, I a large number of values
arc concentrated in a small part of the
range, equal class intervals would lead
to lack of mformation on many values.

I 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 ffteen. In case, we are
using equal sized class intervalz then
mumber of classes can be the calculated
by dividing the range (the difference
befween the lamgest and the smallest
values of variablel by the size of the
class inlervals,

E Activities

Find the range of the following:
s popuilation of India in Example 1
o wield of wheal In Examiple 2 _I

What should be the size af each
clags?

The answer (o this gquestion depends
on the answer 1o the previous question.
Given the range of the varable, we can
determine the number of classes once
we decide the class interval. Thus, we
firid that these two decisions are

STATISTICS POR ECONOMICS

interlinked. We cannot decide on one
without deciding on the other,

In Example 4, we have the number
of classes as 10, Given the value of
range as 100, the class intervals are
automatically 10, Note that In the
present corntext we lave chosen class
Intervals that are equal In magitude,
However, we could have chasen elass
intervals that are not of equal
magnitude. In that case, the classes
would have been of unegual widih.

How should we determine the class
Hmite?

Class limits should he definite and
clearly stated. Generally. open-ended
elasses such as =70 and over” or “less
tharn 107 are fiol desirable

The lower and upper class limits
should be determined in such amanner
that frequencies of each clase tend to
concentrate in the middle of the class
intervils.

Class intervals are of two types:

fl Ioclusive class intervals: In this
case, values equal to the lower and
upper limiis of a class are included n
the frequency of that same class,

[ii] Exclusive class intéervals: In this
case, an item equal @0 either the upper
or the lower class limit is excluded rom
the frequency of that class,

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

Examples

Suppose we have data on marks
ohtalned by students in a test and all
the marks are in full numbers
(fraetional marks are nol allowed].
Suppose the marks obtained by the
students vary from 0 to 100.

Thi= i= a ease of a discrete variahles
sinee ractions] marks are not allowed.
I this case, il we are using soqual Sized
class intervals and decide to have 10
class iniervals then the class intervals
can take either of the lollowing forms:;

Inclusive form of closs intervals:
0-10

11-20

21-30

H1-100

Exclusive form of closs intersals:
0-10

10-240

20-30

90- 100

In the case of exclusive class
intervals, we have to decide in advance
what is to be done if we get avalue equal
to the value of a clasa limit. For example
we could decide that values such as 10,
0 ete., should be putl intg the class

a1

Intervals "0 to 107 and “20 te 307
respectively. This can be called the case
of Tovwer limit excluded.

Or else we could pul the values 10,
30 eic., into the class intervals 10 to
20" and 30 to 40" respectively. This

can be called the case of upper lmit
exciudedd.

Example of Continuous Variable

Suppose we have data an a variable
such as helght [centimeters) or welght
[kilograms). This data is of the
contnuous type, In such cages the
class intervals may be defined in the
ollowing manncr

30 Kg - 30.999... Kg
40 Kg - 49.999.., Ky
50 K - 59.999. ., Kg efc.

These rclass intervals are
undersiond in the lollowing manner:

J0 Kg and above and under 40 Kg
4} Kg and above and under 50 Kg
50 Kg and above and under 60 Kg, eic,

TABLE 3.4

Freguency Distribution of Incomes of 850
Employees of a Company

Iricowne (RS Numiber of Emnpaegpees
AC0-HEE o4
HOL =554 [
B MO | ety ALK
1100 15k 1544
F200- 1200 a1
130012305 10
Tiewbaad 550
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Adjusitment In Class Interval

A close observation of the Inclusive
Method in Table 3.4 would show that
though the variable “income” s a
continuous varlable, no such
continwity 1s maintained when the
classes are made, We find “gap” or
discontinuity between the upper lmit
of a class and the lower lmit of the next
class, For example, between the apper
it of the Arst class: 899 and the lower
timit of the second class: 900, we find a
“gap” of 1. Then how do we ensure the
continulty of the variable while
classifying data? This is achleved by
making an adjustment in the class
mierval. The ad|justment |s done to thie
following way:

1. Find (he difference between he
lower limit of the second class and
the upper limit of the first class, For
example, in Table 3.4 the lower oot
of the second class is 800 and
the upper limit of the firsi class is
BO9, The difference between them
is 1, i.e. (900 - 899 =1}

2. Divide the difference obdained in (1)
by two e, [1/2=0.5)

3. Subtract the value ohtained in (2)
from loower limits of all classes [bower
class limit - 0.5)

4. Add the value obiained in (2) 1o
vpper limits of all classes [upper
class limit +0.5),

After the adjustmenl that restores
continuity of data in the [reguency
distribution, the Table 3.4 is modified
into Table 3.5

Alter the adjustmenis in class Hmits,
the equality (1) that determines the

STATISTICS POR ECONOMICS

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

Adjusted Class Mark = (Adjusied
Upper Class Limit + Adjusted Lower
Class Limit)/2.

TARLIL 3.5
Fregoency Distribution of Incomes of 350
Employecs of o Company
Ineame (s Nurnber off Eirpoleaes
799, h-808.5 &0
HO9, 5-£109.5 1063
289, 510205 200
1088, 5-1189.5 150
11898512595 4l
1200, 5- 13995 10
Tewral 5400

How should we get the frequency
for each class?

In simple terms, frequency of an
ohservation means how many fimes
that observation occurs in the rau:
. Inour Table 3.1, we observe that
the value 40 occurs thrice; O and 10
occur only once: 49 occurs five times
and so on. Thus the frequency of 40 is
3,01, 101z 1, 49 iz 5 and =0 on.
But when the data are grouped into
classes s in example 3, the Class
Frequency refers to the numhber 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 Merking of Marks of 100 Students in Mathematics
Ckss Ghserpabions Tally Freguency  Class
Mlaric Mark

=10 0 ) I &
10-20 10, 14, 17, 12, 14, 12, 14, 14 s R ) 15
B30 25, 28 30, X325 28 Sl (3 e
S0-30 a0, ar, &4, 39, 4, 30. 308 L T ) L
d0-50 47, 42,49, 49, 45, 45, 47, b 40, 44 SRS MR R

40, 48 41, 40, 43 48, 48, 40, 40, 40, SRS )

41 21 4h
S-60 B9, 6. 53, 56, 55, 57,88, 51, 50, 55 AL ALY BRUYS

5, 56, 50, 57, 59, 55, 6, 51, 56, 56, R S

55. S50, 54 23 55
GO-T0 G0, G4, B2, G6, 69, B4, G4, 6O, 65 G, AR PR TR

G4, 81, GG, BO. 55, B2, 65, B, BR P 1% B
7080 70, 75, 0. 76, 7O, 71 F ¥ H [ 75
BO-G0 B3, H2, 82, 8D, &5 S g BS
A0-I00 A6, 100, 90, &0 Fi i 4 a5

Tl T

abtained by a student are 57, we put a
tally (/) against class 50 -60. If the
marks are 7 1. a tally is put against the
class TO-80. I zomeone obiains 40
marks., a tally Is put against the class
40-50. Table 3.6 shows Lhe tally
marking of marks of 100 students in
mathematies frovn Table 3. 1.

The counting of tally iz made easler
when four ol them are put as /S P and
the fifth tally is placed across them as
f#/. Tallies are then counted as
groups of five, So if there are 16 tallies
I a class, we pul them as SR SRS
GG for the sake of convenience,
Thus frequency in a class is equal to
the murber of tallies against that class,

Loss of Information

The classification of data as a frequency
digiribution has an Inherent
shortcoming. While it summarlses the

raw data making it concise and
comprehensible, it does not show the
details that are [ound in raw data,
There 1s a loss of information in
classifving raw data though much is
gained by summarising it as a
clazsilied data. Once the data are
grouped into classes, an individual
observalion has no significance in
further statiztical ealculations. In
Example 4, the class 20-30 contains 6
ohservalions: 25, 25, 20, 22, 25 and
28. Sowhen these daia are gronaped as
a class 20-30 in the [requency
distribution, the latter provides onlv the
number of records in that class (ie,
frequency = 6] but not their actual
values, All palues in this class are
assumed to be equal to the middle
value of the class interval or class
mark [i.e. 25). Further statisiicol
cetlculations are based only on the
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values of closs mark and not on the
values of the observations in that
cliss, This is true for other classes as
well, Thus the use of class mark instead
ol the actual valaes of the ochservations
in statistical methods involves
conalderable loss of Information.
Hewever, being able to make more
gense of the raw data as shown more
than makes this up.

Frequency distribution with
unegual classes

By now you are familiar with frequency
distributions of equal class intervals.
You know how they are constructed out
of raw data. But in some enses
frequency distributions with unegual
rlass intervals are more appropriate. If
you observe the frequency distribution
of Example 4. as in Table 3.6, you will

STATISTICS POR ECONCOMICS

nodkee that most of the observations are
concentrated in classes 40-50,

S0-60 and GO-T0, Their respective
frequencies are 21, 23 and 19. [t means
that out of 100 studenis, 63
[21+23+19) students are concentratecd
In these classes, Thus, 63 per cent are
in the middle range of 40-70, The
remaining 37 per cent of data are in
classes 0-10, 10-20, 20-30, 30-40),
70-80, 80-00 and 90-100, Thezse
classes are sparsely populated with
observalions. Further vou will alzo
notice that observations in these clagsss
deviate more from thetr respective class
marks than in comparison to those in
other classes. But If elasses are (o be
formmiedd in sush a way thal class marks
coincide. as far as possible, to a value
around which the obscrvations in a

TABLE 3.7
Frequency Distribution of Unejgual Classes
Chiss Observations Freguerney Clazs
Nlraric
-1 1] 1 a
I0-20 Q14 17, 1Z, 402 014 19 -] 15
20-30 25, 25 20,22 25, 28 i 25
A0 S0, 87, 34, 30, B, 30, Ak, ' 1]
40-45 43, dd, 40, 44, 41, 0. 43, 40, 41 9 &2.5
45-50 47, 45, 40, 45, 45, 47, 49, 46, 48, 46, 49, 45 12 475
S0-55 51. b3, 51, 50, 61, 50, 54 7 521.5
Go-60 O9 b 55, 57, 66, 56 B9, 56, 59, BT, 59, b
968, 55, 56, &b 18 g
Hi-RE B0, 64, B3, G4, 64, B0, 62, 61, B0, 63, pLi] 25
G570 G, B9, G, 69, B6. 55, 85, GG, 65 9 575
TO-80 T, 78, T, 76, WL T G i
- 8. B2, B4, 80, 85 3 fals)
B 1000 80, 100, B, 9 d a5
Ttal i
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class tend to concentrate, then unequal
class interval ls more appropriate,

Table 3.7 shows the same requency
disiribution of Table 3.6 in terms ol
unequal dasses. Each of the classes 40
oy, 5060 and G0-70 arc spilt 0o o
Chass 20-50 s divided inio 4045 and 45—
G0, The class 50-60 Is divided nto 50-
55 and 55-60. And class 60-70 &5 divided
into G0-65 and 65-70. The new casses
40-45, 45-5b0, B=55, 5560, 60-65 amd
65=-70 have class interval of 5. The other
classes: 0-10, 10-20, 2030, 30-40, 70-
B0, B0-090 and 90-100 retadn their old
class merval of 10, The last column of
this tabbe shows the new values of clasy
marks for these classes, Compare them
witl the old values of class marks in Table
3.6, Notiee that the obsterations in thess
classes deviated more om theirold class
mark values than their new elass mark
vahies. Thus the now class mark values
are more represeniative of the data in these
classes than the old values,

Figure 3.2 shows the frequency

a5

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

= Activity

* IF you compare Flgure 3.2 with
Figure 5.1, what dlo you obsere?
Do you find any difference

betwesn them:? Can you-explain
the difference? _J

Frequency array
S0 far we have discussed the
classification of data for a continuous
variable using the example of
percentage marks of 100 students in
mathematics. For a discrete variable,
the classilication of lis data Is knowr
as a Frequencyy Array. Since a discrete
varigble takes wvalues and mnot
imtermediate ractional values betwesn
two integral values, we have frequencies
that correspond to each of its Integral
values.,

The example in Table 3.8 illustrates

a Frequency Arrong.

curve of the distribution in Table 3.7, Table 3.8
Freguency Array of Lhe Size of Households
] Sl if the Mamher aff
f Hewsehaldl Huuseholds
] ; 7 f
T - 1 5
it = 2z 15
1] L . T b | 25
' : 4 a5
f SEE 'FL:'-F 3 1D
B = = G a
' 7 5
Q i L&} Bl Lt 11Kl B o
Todr! T

Fig. 3.2: Fregqoeney Coree
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Thevariable *size of the household”
is a discrete variable that only takes
integral values as shown n the Lable,

5, BrvamriaTE FrREgUENCY DISTRIBUTION

Very often when we take a sample
"ﬁ'r}rnupﬂpulmmn cire oedlect mare than
oneg type aof informaiion from each
elemernt of the sample. For exaniple;
suppose e hove taken sample of 20
companies from the st of compernies
based in a cily, Suppose that we collect
Information on sales and expendifire
an  adeertisements  from  each
company. In this case, we have
hivariate sample dafa. Such bivariate
data can be summarised using a
Bivariate Freqguency Distribufion.

A Bivariate Frequency Distribution
can be defined as the frequency
distribution of twe pariables,

Table 3.9 shows the frequency
distribution of two variables, sales and
advertisement expenditure [in Hs.
iakhs) of 20 companics. The values of
sakes are classed In different columns

STATISTICS POR ECONOMICS

and the valuez of advertisement
expenditure are classed in different
rows. Each cell shows the frequency of
the comresponding row and column
values, For example, there are 3 firms
whose sales are between Rs 1356 and
R=145 lakh and their advertisement
expenditures are between Rs 64 and
HEe 66 thousand. The use of a bivariate
distribution would be taken up In
Chapter 8 on correlation.

T. CONCLUSION

The data collected from primary and
secondary sources are raw or
unclassified, Once the data are
collected, the next step is (o classify
them for further statistical analysis.
Classification brings order in the data.
The chapter enables vou 1o know how
data can be classified through
frequency distribution in a
comprehensive manner. Once you
Enow the technigues of classification.
it will be easy for you to construct a
[requency distribution, both for
continuous and discrete varables,

TABLE 3.0
Bivariate Frequenoy Distribution of Sales (in Lakh Rs) and Advertisement Expenditure
[in Thousand Rs) of 20 Firms

‘H"“-._h [15-125 125-1358 135-145 J45-185% [58-168 165-17A6 Taenl
G2-154 2 1 =

Fd -6 1 3 d

G- GE 1 1 ] I ]
GA-T 2 2 4
T 1 I | i 4
Tkl - 5 L& & I 1 )
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Recap

*  Classilication brings order to raw data.

= A Freguency Distribution shows how the diflerent values of &
variable are distributed In different classes along with their
corresponding ¢lass frequencies.

* Either the upper class lmit or the lower class limit 15 excluded 1n
the Exciusive Method,

*  Both the upper and the lower class limits are [ncluded o the
[nelusive Methaod.

& Jna Fr:qumt.j‘ Distrbutinn. further statistical caleulations are
hased only on the class mark values, Instead of values of 'l‘.he
observalions.

* The classes should be formed In such a way that the class

miark of each class comes as close as possible, 10 @ value arownd
which the observations in 2 elass lend o soncentrate. ‘

EXERCISES

. Which of the [ollowing alternatives is true?

(} The class midpoint is equal to
[a) The average of the upper class Dmit angd the lewver cfazs Wil
(b} The prodoct of apper class Hodt and the lower class ol
[c] The ratio of the upper class lmit and the lower class Qmit.
[cfh MNone of the above,

() The fequency distribution of two variables 1s known as
[} Univariate Distrilaiion
(b} Bivariate Disiribuiion
(el Multivariate Distribotion
[d}f None of the above

[} Statistical calculatlons in classified data are bazed on
(a} the srtual values of observations
(b} the upper class lindis
[l the lower class limits
(e} the elass midpolnis

[iv] Range is the
[} dilference BFetwesn the largest and the smallest ohservations
(b} difference between the smallest and the largest observations
(el average of the largesi and the smallest ohservations
[d} ratio of the largest to the smallest observation

201818



STATISTICS POR ECONOMICS

Can there be any advantage in classifving things? Explain with an
cxample from your dally lfe.

Whatl is a variable? Distingulsh belween a diserele and a continuous
wvariable,

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

Uze the data in Table 3.2 that relate to manthly household expenditure
[in Rs} on food of 50 houscholds and
(l} Obtain the range of monthly houschold expenditure on food.
[ii] Drivide the range inlo appropriate number of class intervals and oblain
the requency distributicn of expenditure.
(Lif} Find the number of households whose monthly expenditure on food §s
(2} Bess than Bs 2000
(b)) more than Bs 3000
[c) between Rs 1500 and Fs 2500

CIna ity 45 families were surveyved forv the number of Cell phones they

used], Prepare a frequency array based on Dielr replles as recorded below.

1 | b 2 2 2 1 2 1 2N ER B 3 o8 8
i} o 2 i 2 2 L] 1 = 1 B 1 b
Z 1 2 ) 1 2 4 3 4 2. O F 1 4 3

CWhat #s 'loss of Information” in classilfied data?

8. Do wvou agree thal classified data is better than raw data? Why?

3 7

. Dstinguish between univariate and bivariate frequeney distefhoation.
1,

Prepare a reguency distribation by inclusive method aking elass intérnal
of ¥ from the fallowing dana.

28 17 16 22 28 21 23 2¥ 18 12 7 T B 4

[ -] 3 10 &5 20 18 12 B 4 33 2T 21 15
a 38 27 18 1§ 2 4 [+ 42 31 O 1B 14 13
15 11 -8 ') 1 4 a7 32 28 26 24 20 18 25
I8 & 8D

“The qulck brown lox jumps over the lnzy dog”

Examine the above sentence carefully and note the numbers of letters in
each word, Treating the nomber of feilers as a variable, prepare a
frequency array for this data
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=

Suggested Activity

From your ald mark-sheeis find the marks that you obtained In
mathematics in the previous class half vearly or annual examinations,
Arrange them year-wise. Check whether the marks you have secured
in the sabfect 1= a vardable or not. Also see o1 over the vears. vou
=

have improved in mathematics.
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Presentation of Data

CHAPTER

Studying this r:i'mj:lter should

enable you fo;

¢ present clofa using EE_hE'a,

*  represent data u&-mg,u;:pmprmw
diagrams,

1. INTRODUCTION

You have alrcady learnt in previous
chapters how data are collecied and
organised. As data are gencrally
voluminous, they need o be put in a
compact and presentable form. This
chapter deals with presentation of data
precisely so that the voluminous data
eollected could be made usable readily
and are easity comprehended. There are
generally three forms of presentation of
cdlata:

v Textual or Deseriptive presentation
*  Tabular presentation
Diagrammatic presentation.

2. TeEXTUAL PRESENTATION OF DATA

In textual presentation, dala are
described within the lext. When the
quantity of data is not too large this form
of presentation is more =ultable. Look
at the following cases:

Case |

In a bandh call given on 08 September
2005 protesting the hike in prices of
petrol and diesel, 5 petrol pumps were
fovmd open and 17 were closcd whereas
2 schoals were closed and remalning 5

schools were found open in a town of
Bihar.
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Cnee 2

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

In both the cazes daia have been
presemted only in the text. A serlous
drawbhack of this method ol presentaltion
& that one has o go through the
complete text of presentation for
eomprehension, But, it is also true that
this maiter often enables one to
emphasise certain points of the
presentation.

3. Tasvran PreseNTATION OF Data

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

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 (lor urban, rural
and total). It s called a 3 % 3 Table giving
9 fierns of indormation in 9 boxes called
the “cells” of the Table, Each cell gives
information that relates an attribuote of
gender ["male”, “fermnale” or tolal) with a
number (Hteracy percentages of rural
people, urban people and total). The
most important advantage of tabulation
s that it organises data for further
atatistical treatment and declsion-
making, Classification used (n
tabulation is of four kinds:

= Qualltative

* Quantitaibe

* Temporal and

*  Spatal

Qualitative classification

When classification is done according
1o attributes, such as social status,
physical status, natlonality, etoc., It is
called qualitative classification. For
example. in Table 4.1 the attributes for
classification are sex and location which
are gqualitative in nature.

TABRLE 4.1
Literacy in India by sex and location [_p::' cEmt)
Lorpiian Tiorteal
Se Rurerl Urbeen
Minle T (ETH] -4
Fermnsile (34N H30 Gh
Theatend i =g T4

Source: Cersws of Inoin 200, |Literacy rates
pElabe L pojiilaibon eeed T years and above)
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Quantitative classification

In quantitarive classification, the data
are classified on the basis of
characterztics which are quantitative in
nature, In other words ihese
characteristics can be measured
quantitatively, For example, age, height,
prociuction, income, eicare quanttative
characteristics. Classes are formed by
assigning limits called class limits forthe
values of the characteristic under
comsideration, An example ol guantit-
athve classification i3 given in Table 4,2,
Calenlate the mssing figres in the Table.
TABLE 4.2
Distribution of 542 respondents by
their age in an election study in Bihar

Age group Wix of

fys] respondents  Per cend
20-30 3 .53
a0-40 G 11:36
40-h0 1352 24495
BO-H0 153 Zh, 44
HO-7 0 ? 7

V=R al .41

HO-00 2 rav
All T A0

Booree: Assemhly cleciion Patno cemtral
comsiiivenoy 2005 AN Sinho resdibnle of Sociof
Srpefies. Parma.

Here classifying characteristic is age
b years and is gquantiliable,

= Activities

*  Discuss how the fotal volies
are arrived at In Table 4.1

= Consimicet a table presenting
data on preferentinl liking of the
students of your class for Star
News, Fee News, BBC World.
CNN. Aaj Tak and DD News.

*  Prepare @ lable of

STATISTICS POR ECONOMICS

{1} helghts {in om] and
4] wedghts (in kgl of stadents

of vour class, _l
Temporal classification

In this classification time becomes the
clas=ifying variable and data are
categorised according to time, Time
may be In hours, days, weeks, monilis,
years, ete. Forexample. see Table 4.3.
TABLE 4.3
Tearly sales of o tea shop
Erom: 15985 to 2000

Yenrs Boale 1Rs i lakhisl
1985 Tk
| CICH El.3
1997 24
RS ] f ]
g ate N ] 180,32
SO0 61,2

Data Souwrce: Lnpublished data.

In this table the classifying
characteristic is sales In a year and
takes valuesin the scale of time.

[ Activity

* Go to your schoaol office and
cillect data on the number of
sludents studied in the school in
cach elass for the last ten years
andl present the data inoa I:ahlr._l

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,
couniry, etc,

Table 4.4 1s 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)

D=l ELgwnT share
LiEA 12:5
Ceermeany 24
Ziier EL e
LIK 3.1
Jagsan 23
Rn=sin 7
China 4.7
West Asie ~Gull Coop. Council 153
Crher Asia 0.4
CHhers 18.8
an 1thLD

|Total Exports; LES & 314,40 Silfion)

I Activity

= Consiruct 4 table presenting
data collected from students-of
vour class according to thele
mative states/residential
locality.

4. Tantramon or Data asn Parts
ofF & TABRLE

To construct a table it is important to
learn first what are the parts of a good
statistical table, When put 1ogether
systematically these parts form a table,
The most simple way of conceptualising
a tablde is to present the data in rows
and columns alongwith some
explanatory notes, Tabulation can be
done using one-way, two-way or thiree-
way classificatdon depending upon the
nunmber of characteristics involved. A
good table should essentinlly have the

followring:

43

il Table Numhber

Table number is assigned o a table for
identification purpose, If more than one
table is presented, it is the table
number that distinguishes one table
from another. It |s 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 lables in a boolk. Subscripted
numbers, ke 1.2, 3.1, elc., are also
used foridentilying the table according
to its location. For example, Table 4.5
should be read as the fifth table of the
fourth chapter. and 850 on
(See Table 4.5].

1] Title

The title of a table narrates about the
contents of the table. It has to be clear,
brief and carefully worded so that the
interpretations made from the table are
clear and free from ambiguity, I finds
place at the head of the table
succeeding the table number or just
below it (See Table 4,51

|ill] Captions or Column Headings

At the top of each column in a table a
column designation ks given to explain
igures of the column. This Is
called caption or column heading
[See Table 4.5).

{iv] Stubs or Row Headings

Like a caption or colummn heading, ¢ach
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
row headings may also be given at the
left hand top in the table, [See Table
4.5).

ivi Body of the Table
Body of a table is the main part and it

contains the actual data. Location of

any one figure/data in the table is
fixed and determined by the row and
column of the table. For example, data
in the second row and fourth column
indicate that 25 crore females In rural

STATISENICS MOR ECONOMICS

India were non-workers in 2001 {See
Table 4.5}.

ivil Unit of Measurement

The unit of measurement of the
figures in the table (actual data)
should always be stated alongwith
the title. Il different units are there
for rows of colimns of the table,
these wunits must be stated
alongwith ‘stubs’ or ‘captions’. If
figures are large, they should
be rounded up and the method

Tahle Mumber

Table 4.5 Popalation of Dnifla sccording (o warkers and non-wickers by godor sod beation, 2E11

et
j Colemn HesfingsCaptions ]
Loocavibom Ciender Wirrkers Momwarker | Tidal
Maln | Muarglaal | Tigal
i = Plale 17 ' m 1% e
E 5 Pk B 3 Il 7% S §
EI Tidal H - | 3l 43 T =
& 5
F Male T | x 7 15 ™ =
2 -E Ferak: [ N | |2 13 =
g = Tosal § | 9 19 2 =
— \! ke X 4 i 15 k]
- Femalk: 7 3 12 17 4
Totul 3 @ 40 G iz

Source © Censuk of [ndiz 2000

Biote @ Figunes are rounded 1o neures) e

[Note : Table 4.5 presents the same data o tabulary form already presented through case 2in

fentinal presentalbon of data)
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of rounding should be indicated (See
Table 4.5].

(vii] Saurce

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

fuifl Note

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

r Activities

* How many rows and columns
are casentially required (o form
‘A lable? !

* Can the column/row headings
of 4 table be quaniisiive?”

*  Can you present taliles 4.2 and
4.3 after rounding o Ngures
appropriately.

* Present the first two sentences
of case 2 on p.41 as a table.
Some details for this would be
found elsewhers in this _tﬂapbrr._l

5. DiaoraMMATIC PRESENTATION OF
DaTa

This 2 the third method of presenting
data. This method provides the
guickest understanding of the actual
situation to be explained by data In
comparison (o tabular or textual
presentations. Diagrammatic presenta-
tion of data translates quite efiectively
the highly abstract ideas contained in

A6

numbers into more concrele and easily
comprehensible form,

Dagrams may be less accurate bt
are much more effective than tables In
presenting the data,

There are various kinds of diagrams
In comunon use, Amongst them the
Important ones arc the following:

(] Geometric diagram

{ii] Frequency diagram
{ifi) Arithometic line graph

Geometric Diagram

Bar diagram and pic diagram come In
the category of geometric diagram. The
bar diagrams are of three types — aimple,
multiple and component bar dingrams,

Bar Diagram

Simple Bar DNagram

Bar disgram comprises a group of
equispared and equinidith rectangular
bars lorcach class or category of data.
Hedght or length of the bar reads the
magritude 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 thelr relative height and
accordingly data are comprehended
quickly. Data for this can be of
frequency or non-frequency type. In
non-requency tvpe data a particular
characteristic. say production, vield,
population, efc. al various poinis of
time or of different states are noted and
corresponding bars are made of the
respective heights according o the
values of the characteristic to construct
the diagram. The values of the
characieristics [measured or counted)
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retaln the dentiiy of each value, Figure
4.1 is an example of a bar diagram.

[F Activity
* Collect the number of students
In each cliss studying in tre
current year in your school.
Draw a bar diagram for the
same labie.

Different tvpes of data may require
different modes of diagrammatical
representation. Bar diagrams are
suitable both for frequency type and
non-frequency type variables and
attributes. Discrete vartables ke mily
size, spols on & dice, grades in an
examination. ete. and atiribuies such
as gender, religion, caste, country, el
can be represented by bar diagrams.
Rar diagrams are more convenient for
non-frequency data such as income-

STATISTICS POR ECONOMICS

expenditure proflle, export /imports
over the years, eto.

A category that has a longer bar
(Mieracy of Kerala) than another
category (literacy of West Bengal). has
more of the measured (or enumerated)
characteristics than the other. Bars
lalso called columns) are usually used
in time series data [(food grain
produced between 1980 and 2000,
decadal variation in work participation

TABLE 4.6
Literacy Bntes of Major States of India
bl AN 2y
Major Irdien Slaes Malb: Fenmle Male Fernule
Ancdhra Pradesh (A U A0 75.68 8.7
Sssanm LAS) L3 4.6 T8.8 67.3
BEhar (3R] 5.7 331 3.4 833
allrE T (JH] 67.3 359 T&.4 5.2
Croarsl (Gd) FaO.7 57.8 EF.Q bri. i g
Harysna (HR) Y45 8.7 5.4 5B
Farmainks (KAl T6. | b5 &2 BH.1
Kermala [KE) H4.2 BT.T £330 920
Madhva Pradesh [MP) wE. L 503 H0.5 B0
Chhalttsgrh (CH) Tid 1.t a1.6 .6
Maharashira {MR) B BY.0 =08 5.5
Cadisha [00) 5.3 6.5 &2 4 6l
Punifal (FE) 75.2 B34 B1.5 T1.3
Risjasitian [RJ) 75.7 13.9 B0.5 532.7
Tami Madu (EN) BZ.4 644 H6.5 1349
Uittar Pradesh (LIF) .8 122 TE.Z aba
Uitarakhand (UE) B3.3 58.8 HE.3 0.7
Wient Bierygal [WIH 770 546 BT TLE
Ttz Thd 337 B 1 G005
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e
Y W
LA il I
"
| T ‘
1]
]
1 | ‘
AP A5 B8R KE

IH &1 HR KA
Dwts Swumon- Tabie 4.8

B i

L

2

tir-nrn:u [Percent]

- LI

MR CH MR OO PB
delh_hl

a7

m=a

B
“i'|h”|i‘
Rl TN L UK Wi Wl

Fig. 4.1: Bar elitgrenn shatidog soale literdacy mofos of mepdor states gf Tndia, S00 1, (LiteEsey males

retaie o populaiion aged 7 years and above)

rate, registered unemployed over the
years, literacy rates, ¢le.) [Fig 4.2L

Bar diagrams can have different
forms such as multiple bar diagrom
and componcnl bar diagram.

[ Activities

*  How many states famong the
major states of Indial hed
higher female literacy tate than
the national average in 20117

*  Has the gap belween maximum
and minimum female llleracy
rates over the states.in two
consecutive census years 2001
and 2011 declined? J

Multiple Bar Dicgreom

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

different years, marks obtained in
differeni subjects in different classes,
Lol

Cewriporernilt Bor Dhcegream

Component bar diagrams or charts
IFig.4.3), also called sub-diagrams, are
very uschul in comparing the sizes of
different component paris (the elements
or parts which a thing is made up of)
and also for throwing light on the
relationship among these ntegral parts.
For example, sales proceeds [rom
different products, experaditure patiern
in a typical Indian family [components
being food, rent. medicine, education,
power, ete.). budget outlay for receipts
and expenditures, componenis of
labour force, population etc.
Component bar diagrams are usually
shaded or colowred sultably.
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Farmale Literacy lates of fajor State of India

Fig. 4.2: Wulripie b foplumn) diggram shoeing female Hteraey mies e i consus y-mn!-t UMK
eriel SO 1 By rrador stabes of e (Dvaia Soccrce Tabile 4.6)

Interpretation: L an be veryeaslby derved from Figure 4.2 thot female itermoy mate over the years
wis on Incresse throwghout thie coantry, Similer sther interpretations can be made rom the fguee,
For example, the Agure shows that the states of Bihar, Jharkhand and Uttar Pradesh expertenced

thie sharpeat rise i fernale literacy, sl

TABLE 4.7
Enrolment by gender at schools (per cent)
of children aged 6-14 years o a distret of
Lihar

{arrader Enmlled Ll ey sefun)
{pmer ceril) (paer tamil)

By 915 B85

Crrd HA.G 114

Al TH.MO 2.0

Data Souree: Lpuldished daia

A component bar diagram shows
the bar and its sub-divisions inio two
or more components. For example, the
bar might show the iotal population of
children in the age-group of 614 years.
The components show the proportion
of those who are enrolled and those
who are not. A component bar diagram
might also contain different component
bars for boys, girls and the tolal of
children in the glven age group range,
as shown in Figure 4.3, To constructl a

component bar diagram, first of all, a
bar is constructed on the x-sods with
ite height equivalent to the total value
of the har [for per cent data the bar
height is of 100 units (Figure 4.3)].
Otherwlse the height is equated to total
value of the bar and proportional
heights of the components are worked
oul wusing unitary method, Smaller
compenents are given priority In

parting the bar,

N2

JoH.0 - E!F‘fn“ ol il |_
BLLIY - |
il AR |
1

400,18 !

21

LER] —

[T Cirim All
Dt Hnonee: Tabde 4.7 !

Fig 4.3 Enrotment af prirmcery leeel in o oiside
af Biliar (Coogporsend Bar Discgre )
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Pie Diagram

A pie diagram 18 also a component
diagram, but unlike a bhar diagram,
here it is a eircle whose area is
proportionally divided among the
vomponents (Fig. 4.4 it represents. Tt

{2 also called a pie chart. The cirele {s
divided into as many parts as there are
components by drawing straight fines
from the cenire to the cireumference.
Pie charts usually are nol drawn
with absolute values of a category. The
values of each category are first
expressed as percentage of the total
value of all the categories. A circle ina
pie chart, irrespective of fts value of
radius. is thought of having 100 egual
parts of 3.6° (360°/100] each. To find
put the angle, the component shall
subtend at thie centre of the circle, each
percentage figure of every componeni
is multiplied by 3.6°. An example of this
conversion of percentages of

components into angular components
of the circle 15 shown in Table 4.8,

44

It may be Interesting to note that
data represented by a component bar
diggram can also be represented
equally well by a pie chart, the only
requirement being that absolute values
of the components have to be converted
inte percentages before they can be

used for a pie diagram.
TABLE 4.8
Distribotion of Indinn population (2011)
by their wnrkhg status [crores)
Sreritis Prprloine:. Percend  Angular
Cimripnanent
Hnrginnl Whrker |5 (=S A
Main Worker ol bt T
Norr-vworker T3 50,3 4 s
All 1ng 1L JEE

Fig. 4.4: Pie disgram for diffierent colegeries gf
frackicen popralition ercording to werfcing stvdeoes
20070,

17—

Data Source @ Table 88

IS Activities

* Represent dats presenicd
through' Figure 4.4 by a
eomponent bar diagram.

¢  Dowes Lhe area of & pic have any
bearing on the total value of
Che data to be represented by
the pie diagram? '_l
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Frequency Diagram

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

Histogram

A histogram is a two dimenslonal
diagram. It is a set of rectangles with
base as the intervals between class
boundaries [along X-axiz) and with
areas proportional to the class
frequency [Fig.4.5]. If the class intervals
areof equal width, which they genermlly
are. the area of the rectangles are
proportional to thelr respective
frequencies, However, in some type of
data, it is convenient, at times
necessary, touse varying width ol class
intervals. For example, when tabulating
deaths by age al death. it would be very
meaningful az well as useful too to have
very short age intervals {0, 1, 2, ... yrs/
0, 7. 28, ..., days) at the beginning
when death rates are very high
compared to deaths at most other
higher age segments of the population.
For graphical representation of such
data, helght for area of a rectangle is
the quotient of height (here frequency)
and base [here width of the class
irterval]. When intervals are egual, that
is, when all reciangles have the same
base, area can conveniently be
represented by the frequency of any
imterval for puarposes of comparison.

STATISTICS POR ECONOMICS

When bases vary in their width, the
heights of rectangles are to be adjusted
1o yvield comparable measurements,
The answer in such a sltuation Is
frequency density (class frequency
divided by width of the class interval)
instead of absolute frequenov.

TABLE 4.0
Distribution of daily wage earners ina
locality of a town

Liguily M,
e ol woge
[z armers (1]

4540
054
2554
-5
Bttt
T=-74
T5-T89
RO-B4
R5-RE
T -Lig
a5l
| A= 1 0
|05~ 109
L16-114
L18-11%

R I RS L e

Bouree: ripnbiiched deaiq

Since histograms are rectangles, a line
parallel to the base line and of the same
magnilude is to be drawn al a vertical
distance equal to lrequency (or
frequency density) of the class interval.
A histogram is never drawn. Since, for
countinuous variablez, the lower class
boundary of a class interval uses with
the upper class boundary of the
presdous interval, equal or unegual, the
rectangles are all adjacent and there is
no open space bebween two conscculive
rectangles. If the classes are not
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continuous they ave firsf 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 glves the impresslon of
a double staircase.

A histogram looks similar to a bar
diagrum, Bul there are more dilferences
than similarities between the two tharn
LU may appear al the Orst impression.
The spacing and the width or the area
of bars are all arbitrary. It i 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 widlh. Moreover, in
histogram no space is lefl between (wo
rectangles, but in a bar diagram some
space must be kelt between consecutive

&l

barg [except in multiple bar or
component bar diagram). Although the
bars have the same width, the widih of
a bar is unimpartant for the purpose
of comparison. The width in a
histogram is as important as its height.
We cait fuape a bar diagram both for
discrele and condinuous paricables, but
hislogram is drawn only for a
continuous variable, Hislogram also
gives value of mode of the fréquency
distribution graphically as shown in
Figure 4,5 and the x-coordinate of the
dotted vertical line gives the mode.

Frequency Polygon

A frequency polygon is a plane
bounded by straight lines. usually four
ar more lines. Fregquency polygon is an
altermative to histogram and i=s also
derived from histogram ilself, A

o, OF wagn sarpers [frequenaoy)
=

Datn wanrer Tabie 4.9

S 485 546 3% 45 45 THS TS

Daily wage (in Ra)
Cayntimmogs Classes [after convermien)

et 8l B4.5 BES 1045 IHES ] 145 118G
wechie| bl

Fig. 4.B: MHistagrom for the cilstributton of 85 dnily woge earners e lneality of o o
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frequency polygon can be Atted o a
histogram for studying the shape of the

curve, The simplest method of drawing
a frequency polygon is to |oin the
midpoints of the topside of the

consecutlve rectangles of the

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 joln the two
end-points thus obiained o the base
fine: at the mid-values of the two classcs
with zero frequency immediately at
each end of the distribution, Broken
lines or dois may |oin the two ends with
the base line. Now the total area under
the curve, llke fhe arca In the
histogram, represents the total
freqquency or sample ske.

Frequency palygon Is the most
common methed of presenting grouped
frequency disiribution, Boih class

B, ol wage eamens
L

A

Daka Sounce ; Table 4.5

PRLPESS
Dally wage [in Rs)
Continuous Classes [after conversion)

STATISTICS POR ECONOMICS

boundaries awd clasz-marks can be
used aleng the X-axis, the distances
between two consecutive class marks
beng proportional fequal 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,
Nomatier whether class boundaries or
midpoints are vsed In the X-axis,
frequencles [as ordinates) are always
plotted against the mid-point of class
intervals, When all the points have been
plotied in the graph, they are carefully
joined by a serles of short straight lines.
Broken lines join midpoints of two
intervals, one in the beginning and the
other at the end. with the two ends of
the plotted curve [Fig.4.8). When
comparing two or more distributions
plotted on the same axes, [requency
polygon is likely to be more uscful since
the vertcal and horlzontal lines of two

- ,tf‘"ﬁp,# #’,afﬂ_g-:i'_f-:f‘

Fig. 4.8: Frequency pofygon deim for the deda given m Talde 4.9
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b 1

14

12

10

Wi ol wmgpe ATy
as

Dady wage {in Ry

Flg. 4.7: Freguency curve for Table 4.9

or more distributions may colnckde in
A hlstogram,

Freguency Curve

The frequency curve is obtained by
drawing a smooth freehand curve
passing through the poiniz of the
frequency polyvgon as closely as
possible, It may not necessarily pass
through all the points of the frequency
polvgon but it passes through them as
closely ag possible [Fig. 4.7],

Ogive

Ogive |s also called cumulative
requency curve, As there are two Lypes
of cumulative frequencies, for cxample
“less than™ type and "maore than” type,
accordingly there are two ogives for any
grouped frequency distribution data,
Here in place of simple frequencies as

In the case of (requency polvgon,
cumulative frequencies are plotted
along y-axis agalnst class limits of the
frequency distribution, For "less flian”
ogive the cumulative frequencies are
plotted against the respective upper
limits of the class intervals whereas lor
more (han oglves Lhe cumulative
frequencies are plotted against the
respective lower limits of the class
interval, An interesting feature of the
twn ogives logether Is that their
intersection point gives the median Fig.
4.8 [b) of the frequency distribution. As
the shapes of the iwo 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 4.16
Freguency distribution of marks
obtained in mathematics
Table .10 {a) Tablke 4. L0 () Tasbbe 4. 103 Eel
Fregquency distribution Less than cumulative Maore than cumulative
ol marks sbitained o (requency dstibution {requency distribution
it hestics Al marks olvlalned in olf rnzirlees ubalained
mathemnatics i et et ics
Marks MNumbser of Hdarks Leess ibhan’ Marks ‘nore than'
=udenis curpadulive ciunalalive
frecueency frequency
(200 6 Les= than 20 B More ithan O 4
B0-440 & Less than 40 i More than 20 AR
JiJ-E30 ) Lie=s than &0 44 More than 340 A3
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Flg. 4.8} Less thoon” arud
Tl theen” ogloe for dain
gimen fre Tbie 4, 307

Fig. 4.8[a): Tewis it cered Morer (e’ exafve, fiv clata
givert in Tahfe 4. 10

(hour, dav/date, week. maonth,
yedar, ete.] Is plotied along x-axis and
ihe value of the variable [Uime serles
data) along y-axis. A line graph
by joining these plotted polnts,

thus, obtained is ealled arithmetic
Hne graph (Ume serles graph). It
helps in understanding Lthe trénd,
periodicity, ete., in a long term fime
series data.
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PRESENTATHON OF DATA

Here you can see from Fig, 4.9 that
For the period 1993-94 (o0 2013- 14, the
imports wers more than the exports all
through the pertod. You 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 affer 20001-032.

L. CoNcCLUSION

By noww youl mnust have Beon able (o learm
how the data could be presented using
various forms of presentation — fextual,
tabuilar and diagrammatic. You are now
also able to make an appropriate cholee
of the form of data presentation as well
as the type of dlagram to be used for a
given: sel of data. Thus you can make
presentation of dala meaningful,

comprehensive and purposeful.
.
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TABLE 4.11
Value of Exports and Imparts of India
(Hs in 100 crores)
Yieur Expors imporis
RIH BT o 73l
1'894-95 =27 B
| T 5 LEHEe 1227
15956497 L18a8 13
195 T-08 ] 1542
199E-99 iaas 1783
1EBE8-2000 EGE ] 2155
OG-0 2008 2303
2001 -02 2000 2480
2O02-03 2540 2064
2003-04 B0 55
AOEL-05 2753 5011
2OHG-06 406 R EER
AG-0F H718 RA 1%
HO0T -0 H555 L] b
2O0E-0 Hals 13744
2009-10 8455 | 3637
BM-11" 1 LT 1 G
2011-12 14660 2355
2012-13 165343 HED2
2013- 14 1950 27154
Searrer DOCIRS, Kokt
—— Bt
il @ Cagn LS
% = 5 8 == O ;ﬂ ';
EEEEE2FER

Fig. 4.9 Ariffunietic e graph for tme series deola given o Teble 4.1 1
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STATISTICS POR ECONOMICS

*  Data feven voluminous data) apf;.lh meaningfully through
preseniation.

. Egr'amall data fquantity] textual presentation serves the purpose

iiser

= For large quantity of data tabular presentation helps In
accommodating amy volume of data for one or more vanables,

= Tubulated data can be presented through dingrams which énnbté
quicker :l:u:npr:hma:bn of the facis presented olherwise. s—

EXERCISES

Answer the following guestions, 1 to 10, choosing the comect answer
1. Bar diggram is a

(i} ecnedimensional diagram

(i) two-dimensional disgram

[ifi} diagram with no dimension

[iv) none of the above

2. Data represented through & histogram can help in finding graphically the

[i} mean
(1] mode
[iif} median

[tw) all the aboyve
3. Ogives can be helpful i locating graphically the

(il oode
[if] mean
[iii} median

(vl mone of the above

4, [Data rus:lreu-l:rl.l'.ud I'J"lrl:'ru&ﬂ"l arithmetic bine gru:ph hel'_p- i underul.nndh'lg
[y long ternm trend
([if) cwelicity In data
[til} seazonality in data
{ivj all the above
Width of biare in 6 bar rlin.gl‘u.m feed ol be r:qh.ﬂ fTru.-l:l."FuIM!-

Width of reciangles in a histogram should essentially be equal (True/
Falsel,

¥. Histogram can only e formed with continueus cassilicatien of data
(True,/Fal=c),
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PRESENTATION OF DATA

8. Histogram and column diagram are the same method of presentation of

=

10.

11

2.

[

14,

data. [True/Falee)

Mode of a frequency distribution can be known graphically with the
help of histogram. (True/Falsc)

Median of a frequency distribution cannot be known from the oglves,
[True /False)

What Kind of diagrams are more effective in representing the following?
(i} Monthly rainfsll in a yveer

[l) Compesitlon of the population of Delli by religion

[iif] Components of cosd in a lactory

Suppose yvou wani o emphasise the Increase In the share of urban
pon-workers and lower level of urbanisation in [ndia as shown in
Example 4.2. How would vou de it tn the tabslar form?

How does the procedure of drawing a histogram differ when class
intervals are unequal in comperison to egual class ntervals in a
frequency table?

The Indlan Sugar Mills Associption reported that, ‘Sugar production

during the first formight of December 2001 was about 3,87 0300 tonnes,

as against 3, 78000 tonnes during the same fortnight last year (2000),

The ofl-take of sugar from [actories during the first fortnight of December

2001 was 283 000 nnes for intermal eonsumption and 41,000 tonnes

for exports as against 1.54,000 tonmes for internal consumption and

nil for exports during the same forinight last season.’

(iy Present the data in tabular form,

(W) Suppose vou were o present these dada in diagrammatic form which
of the diagrams would you use and why?

(1} Present these data diagrammatically.

15, The following table shows the estimated sectoral real growth rates

[percentage change over the previous vear] in GOP al faclor cosi,

Yovir Agriculiure and allied sectors Indusiny Lervices
1994-95 5.0 9.2 7.0
[ S95-54 =19 1.8 10,3
1986-97 .G G.0 Tl
1987-945 -1.9 A9 .0
[985-04 7.2 4.0 B3
19959-2000 0.5 6.9 B2

Represend the doata os multiple tme series grophs.
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Measures of Central Tendency

Studying this chapter should

enable you to:

*  uynderstand the need [or
SUMMArisig o EEtt:_lfl:Eiﬂbym i
single number;

*  recognise anel dlstmgi:mh
between the different types af
ALETIes:

*  learn to compiide duﬁrml tijpes
o apeTiges;

= draw meaningfl m-ru:iu:umn.i
from a sct ql!:d:m;

* develop an understanding of
which frpe . af average wold he
the most useful in a particular
sitriation.

1, IstrobvcTION

In the previous chapter. vou have read
about the tabular and graphic

representation of the data. In this
chapter, vou will study the measures
of central tendency which is a
numerical method to explain the data
in briel. You can see examples of
summarising a large set of data in
day-to-day life, like average marks
obtained by students of a class ina test,
average rainfall in an area, average
production in a factory, average income
of persons living in a locality or
working In a firm, etr,

Baiju is a farmer. He grows food
grains in his land in a village called
Balapur in Buxar district of Bihar, The
villape consists of 50 small farmers,
Baiju has 1 acre of land. You are
interested in knowing the economic
condition of small farmers of Balapur.,
You wanl Lo compare the economic
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MEASLURES OF CENTRAL TENDEMNCY

condition of Balju in Balapur village.

For this, vou may have to evaluate the

size of his land holding, by comparing

with the size of land holdings of other

farmers 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 hall the
farmers own [see the Median)

A, above whal most of the Ermers own
[mee the Mode)

In order to evaluate Baiju's relative
economilec condition. vou will have 1o
summarise Lhe whole set of daia of land
holdings of the farmers of Balapur. This
can be done by the use of central
tendency. which summarises the data
in a single value in such a way that this
single value can fepresent the entire
dita, The mensuring of central tendency
s & way of summarising the data in the
form of a ivpleal or representative value,

There are several statlistical
measures of central tendency or
“averages”. The three most commonly
used averages are:

e Arithmetic Mean
#* Median
¢ Mode

You should note that there are two
more types of averages i.e. Geometric
Mean and Harmanic Mean, which are
suitable in certain situations.
However, the present discussion will
be limited to the three types ol
averages mentioned above,

2. AmrteMeric Meax

Suppose the monthly inecome (in Rs) of
six families is given as:
1800, 1500, 1400, 1525, 1625; 1630.

The mean famlily income |s
obtained by adding up the incomes
and dividing by the number of
familics.
1800 + 1500 + 1400 + 1525 + 1625 + 1630

7

=Rs 1,547

It implies that on an average, a
family earns Bs 1,347,

Arithmelic mean is the most
commonly used measure of central
tendency. 1t is defined as the sum of
the values of all observations divided
by the number of observations and is
usually denoted by y . In general, if
there are N observations as X, X,. X,
ave Mo then the Arithmetic Mean is given
by

iy i e Mt

M
The right hand side can be written
- |
1| =1 X
a8 ——_ Here, | 18 an Index
N

which takes sucressive values 1, 2,
..M.

For convenlence, this will he written in
simpler lorm without the index i. Thus

=T. where, EX = 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 calegories:

1. Arithmetic Mean for Ungrouped
Datea.

2. Artthmetic Mean for Grouped Datea,

Arithmetic Mean for Series of
Ungrouped Data

Direed Method

Arithmetic mean by direct method 1s
the sum of afll obhservations in 8 series
divided by the total number of
obscrvations.

Excrrnpate |

Caleulate Arithmetic Mean from the
data showing marks of students iIn a

class in an economics test; 40, 50, 55,
78. B8,

STATIETICS FOR ECONOMICS

The average mark of students in the
coonomics test is 6.2,

Assrrmed Mean Method

I 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
compuiation can be made easier bw
using assumed mean method.

In order to save time (n calculating
mean from a data set containing a large
number ol ohservations as well as large
numerical figures, vou can use
assumed mean method. Here vou
assume g particwlar Agure in the data
a% the arithmetic meéan on the basis of
logic /experience. Then you may take
deviations of the sald assumed mean
fromn each of the observation, You can,
then, take the summation of thege
deviations and divide it by the number
of observations in the data. The actaal

X = EX arithmetic mean is estimated by taking
™ thee snm ol the assumed mean and [he
ralio of sum of deviations o munber of
_40+50+55+ 78458 _ . ohservations. Symbolically,
]
MIEAR
5y b i &7 &7 Hia &4 52 B& et

He+eU+62+56+ 38 = 521 - 547

[HEIGHT [NV INCHES|

MEAN= 2X — BUHTT+ 6T+67+
z &t = =

EF—_—MEAH=E‘=1"
i AL i

40

i
oo

A
&b &0 -] Bo =
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MEASLURES OF CENTRAL TENDENCY

Let. A = assumed mean
M= individual ebservations
M= fotal numbers of ohserva-
tion=
d= deviatlon of assumed medn
from individual observation,
iedesX=A
Then sum of all deviations i= taken
as Ld=X [X-A)

y ¥d
I'hen find N
Ed =
Then add A and F Lo get 3
xd

Therelore, X=A+ N

You should remember that any
value, whether existing in the data or
not, can be taken as assumed mean,
However, In order to simplify the
calculation. centrally located value in
the data can be selected as assumed
M1Ean.

Example 2

The lollowing data shows the weekly
income of 10 families.
Py
A B 2 o B F & H
I A
Weekly freome {in Rs)
B0 VD D00 TEO SO00 B0 4Z0 Z500
40 D50
Compute mean family income.

TABLE 5.1
Computation of Arithmetic Mean by
Assumed Moan Method
Fezmllfes: nmme o = X - &30 i
(1] =X - B30I 10
M EtelH] Lt 0
A T - 150 -1K
C 100 ~THL -7h

61

K} 7ol - 1{ED =10y
E SO0 ] 154 + 15
F R L] -T7
G 420 430 43
H 2000 + LG + LD
1 400 —50 —45
i AR —4 0] =40}

{1 Ted +IeE0 =286

Arithmetic Mean using assumed mean
mmethod

X =h + _1'51 =850 +(2.6601/10
=HRsl.116.

Thus, the average weekly income
of a family by both methods is
Rs 1,116, You can check this by using
the direct method.

Step Devlation Method

The calculations can be [urther
simplified by dividing all the deviations
taken from assumed mean hy the
common factor ‘c’, The objective is to
avold large numerical figures, Le., if
d =X - A is very large, then find d".
This can be done as follows:

a X-A

L
C i
The formula s given below:

¥ AL wp
™

where d'= {(X - Al/e, © = common
factor, N =number of ohservations, A=
Assumed mean.

Thus, you can calculate the
arfthmetic mean in the example Z, by
the step deviation method,

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

Discrete Series
Direct Method

In case of disorete series,
frequency against each observation is
multiplied by the value of the
observation. The values, so obtained,
are sunmed up and divided by the total
number of requencles, Symbolically,

=y L3
x - WX
E
Where, EEX = sum of the product
of vartables and frequencies.
L =sum of frequencies,

Example 3

Plots In a housing colony come 1n only
three sizes: 100 sq. metre, 200 sq.
meters and 300 zq. metre and the
number of plois are respectively 200
50 and L0,

TABLE 5.2
Computation of Arithmetic Mean by
Drirect Method

Morsizein Mool = A3
Sg. etre X Pots(fl X o0
100 201 RO -1 =200
LI H] 54 I G i H]
a0 14 LA +1 i

251 23000 -5

Artthmetlc mean u=ing direct method,

}-i_}:.'-: 23000
N 260

= |26.92 Sq.metre

STATISTICS FOR ECONOMICS

Therefore, the mean plot size In the
housing colony is 12692 5q, metre.

Assumed Mean Method

As in case of individual series the
calculations can be simplified by using
assumed mean method, as described
carlier, with a simple modification,
Since [requency (I} of each item [s
given here, we multiply each deviation
[d] by the frequency to get fd, Then we
get Eid. The next step is (o get the togal
of all frequencies Le, 1, Then find out
/YL Finally. the arfthmetic mean
o Yid

i calculaied by X =A+——

TF sing

assumed mean method .

Stepy Deivtion Methord

In this case, the deviations are divided
by the common laclior ¢ which
simplifies the ecalculation, Here we

i WA
estimale " = E=

= in order to

reduce the size of numerical figures Tor
easter calculaton. Then get fd and T A,
The formula [or arthmetic mean using
step deviation method is given as.

== b [4
X =A+ o

= Activity
*  Find the mean plot size for the
data given In example 3. by
using step deviation and

=
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MEASLHES OF CENTRAL TENDENCY

Continuous Series

Here, class intervals are given, The
process of caleulating arithmetic mean
in case of contnuous series is same as
that of a discrete series. The only
difference 18 that the mid-points of
various class intervals are taken. We
have already known that class intervals
may be exclusive or inclusive or of
unequal size. Example of exclusive
class inferval is, say, 0-10, 10-20 and
so on. Example of inclusive class
interval is, say, 0-9, 10-1% and soon.
Example of unequal class interval is,
say, 0=20, 20-50 and s on. Inall these
rases, caleulation of arithmetdic mean
iz done in o simodlar way,

Example 4

Caleulate average marks ol the
following students using (al Direct
method  [b] Step deviation method.

Ihirect Metlud

Meiiraes
=11 10-20 20-30 E0-40 40-50
HLb-E0 =T
No, of Studeriis
5 2 15 a5 &
3 2

TABLE 5.3
Computation of Average Marks for
Exclusive Class Interval by Direct Method

Miric e, af Ml o d'=fm-35)
i SOevits.  vnie (=0 I
i firy

i1 ) a4 15 e
0-10 a 5 o5 -3 -15
1620 B 15 1B -2 24
2030 15 25 375 -1 -1:8
S0 25 48 BTD ] i

-5 H 45 el I B
Rl ] B3 e 4 i
-7 2 L7 5 T 4 B [

Tl 2110 —id
Steps:

1. Obtain mid values for each class
cienoled by m.

2, Obtain ¥ fm and apply the direct
method lormula:

= v
X= E L = 30, 14 marks

Sitep deviction rmethoed

m-A
1. Dbtaind = T

2. Take A= 35 (any arbitrary ligure),
¢ = common factor,

- 24)

2 i’

IPL+EH'Eﬂ35+ ®x 10

=300 14 marks

Two interesting properties of A.M.

{l) the sum of deviations of ltems
about arithmietic mean is always equal

to zero. Symbolieally. ©(X- X)=0.
{ii} arithmetic mean is affected by

extreme values, Any lange value, on

elther end. can push It up or down,

Weighted Arithmetic Mean

Sometimes It s Important to assign
weights to various items according to
their importance when you calculate
the arithmetic mean, For example,
there are two commodities, mangoes
and potatees. You are inerested 1n
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finding the average price of mangoes
(F,) and potatoes (P). The arithmetic

mean will hru However, you
mighl wanl Lo ghve more imporiance Lo
the rise in price of potatoes (P). Todo
this, you may use as weights' the share
of mangoes in the budget of the
consumer (W) and the share of
potatoes n the budget (W). Now the
arithmetic mean weighted by the
ghares In the budget would

WI FI + WE P,

W, W,
In general the weighted arithmetic
mean 15 given by,

be

WK WK W X, IWX
Wk kW . iw
When the prices rise, you may be
interested in the rise in prices of
commaodities that are more important
to voul You will read more about 1 in
the discussion of Index Numbers in

Chapter 8,

I_ Activities

* Chetk property of arithmetic
mean for the following cxnmple:
X 4 L8) & 1 12

*  In the above example If mean
Is inereased by 2. then wival
happens to the individual
observations,

# I lirst ihree flems increass by
2, then what showuld be the
valies of the sl two flems, so

STATISTICS FOR ECONOMICS

that mean remaing the same,

* Replace the value 12 by 96,
What happens to the arthmetic
meant Comumertl, J

3. MeDian

Median i2 that positional value of the
variahie which divides the distribution
inta two egqual parls, one part
comprises all values greater than or
equal to the median value and theother
comprises all values less than oF equal
ito It, The Median (s the *middie”
element when the daolo set (s

arranged in order of the magnifude,
Since the median is determined by the
position of different values, i remains
unaffected if, say, the size of the
iargest value (ncreases.

Connprafation of mediorm

The median can be casily computed by
sorting the data from smallest to largest
and finding out the middle value.

Examiple 5
Suppose we have the following
observation in a data set: 5, 7, 6. 1. B,
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
meclian Is 6. Hall of the scores are larger
than & and half of the scores are smaller,

II there are even numbers in the
data, there will be wo observations

201819



MEASLUHRES OF CENTEAL TENDENCY

whifeh fadl i the mdcddle, The median in

this case is computed as the anthmetic
mean of the two middle values.

3 Activities

* Find mean and median for all
four values of the series, Whalt
do you obsepve®

TABLE 5.3
Mean and Median of different series

Series”  NVorioble  Mearr | Medion
Wil

& e 7 i

;] 1230 ? 7

= Ly &, 300 b e

I I 2. 3000 T r

Is median affected by extreme
values? Whal are outliers?

* s median i better method than
meant

Example &

The following data provides marks of
20 students. You are required to
calculate the median marks,

25, 72,28, 65, 29, 60. 30, 54, 32, 53,
33, 52, 35, 51, 42, 48, 45, 47, 46, 33.

Arranging the daio in an ascending
order, you get

25. 28, 28, 30, 32, 33. 33, 35, 42,
45, 46. 47, 48.51. 52, 53. b4, 60.
65, 72.

You can see that Lhere are twio

observations in the middle, 45 and
46. The median can be ohtained by

taking the mean of the tweo
observations:

65

45+ 46

Median = = 455 marks

In order to caleulate median it |s
Important to know the position of the
median Le, lem/items at which the
mcelian Hes, The posttion of the moedian
can be calculated by the following
T la;

m_"_l Ilh
2
Where N = number of items.

Position ol median = item

You may noic thal the above
formula ghves you the position of the
median in an ordered array, not the
median ltsell. Median 1s compuied by
the formula:

(N+1 blll

Median = size of --E- ftem

Discrete Series

In case of discrete series the position of
median Le. [N+1)/2" llem can be
located through cumulative freqgue-
noy. The corresponding value at this
position is the valuc of median.

Example 7

The frequency distributsion of the
number of persons and their
respective incomes {in Bs) are given
below. Calculate the median meome.

frecvupe i FRal; 10 Zn S0 10
Numeheral persans: 2 d 1a 3

In arder to caleulaie the median
income, vou may prepare Lhe
frequency distribution as given below,
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TAEDLAKN
3B 46 5y Bb 62 &4 6T &7 77
HEIGHT p {IN INCHES)
MEDIAN=6Z
| i i 1 i | i i L
o il 20 30 4O BO T8¢ B0 Qo
TABLE 5.5 : ? olis
preceding Lhe median class.
ety im0 M Sl Pibscorucoy Do v = frequency of the median class,
frinae Nen o Currieelabive h = magnitude of the median class
fire Rsl porsonsili o reguenogiz]] irierval.
L 2 2 No adjustment is required il
;g l: ‘:; [requency 18 of unequal siee or
40 4 20 magritude,

The median is located in the (N+1)/
2 = (20+1)/2 = 10.5* ghservation. This
can be easily located through
cumulative frequency. The 105"
ohecrvation lles in the of. of 16. The
income cormresponding (o this is Rs 30,
go the median income is Rs 30.

Coniinunis Seres

In case of contnuous series you have
{0 locale the median class where
M2 e [not (N+1)/2" em| Bes. The
tredian can then be obained as folloss:

h

M'I’:'d.l&.'l:l m [+ M o

Where. L = lower limit of the median
i=lasis,

e.f. = cumulative frequency of the class

Example 8

Following data relates Lo daily wapes
of persons working in a factory,
Compuie the median daily wage.

iheilyy 1onges fin Kel

f5-001 A6 45-650 40-45 3540 30-35
2530 20-25

Weomibser of Wranrkaers:
7 13 15

28 14

The data is armanged in descending
order hiére.

In the above illustration median
class Is the value al {N/21'™ liem
[Le. 18042 = B0 jtem of the series,
which les n 35-40 class interval.
Applving the formula of the median
A%

20 0 i
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MEASLIHES OF CENTRAL TENDENCY

TABLE 5.6
Compuotation of Median for Continoous
Heries
Tlerity wxirpes A af Cremeelaidee
iin Rs} Warkers [} Frequerey
225 14 14
2530 24 42
S0-35 =L Ta
S50 H 15
M5 20 125
45-50 5 Lip
G55 I3 153
5560 7 LEr
Median =L + w]—_r'_l'_b » I
I5+{80-735)
bt S 4k —_'j
)
=Rs 35.83

Thus, the median daily wage i=
A= 35 83, This means that 50% of the
workers are getfing less than or egual
to Bs 35,83 and 50% of the warkers
are geltting more than or equal to this
Wi,

You should remember that
median, as o measure of central
tendency, is not sensitve 1o all the
values In the serles. i concentrates
on the values of the central items of
the data,

Quartiles

Quartiles are the measures which
divide the data into four equal parts,
each portion contains equal number of
ohservations, There are three quariiles.
The first Quartile [denoied by @) or
lower quartile has 25% ol the (tems of
the distribution below it and 75% of
the items are greater than It The secomd

&7

Guartile (denoted by Q) or median has
B50% of items below 1l and 50% of the
observations above it. The third
Quartile (denoted by @) or upper
Quartile has 75% of the items of the
distribution below it and 25% of the
ltems above W, Thts, Q] ard Q-: denote:
the two limits within which central 5084
of the data lies,

Percentiles

Fercentiles divide the distribution into
hundred equal pars, so you can get
98 dividing positions denoted by P, P,
Poe vonr Pypo Py, 18 the median vahue. If
you have secured B2 percentile in a
management entrance examination, it
means that vour position is below 18

per cent of total candidates appeared
in the examination. Il a total of one lakh

students appeared. where do you
stand?

Colculation 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 4, of an ordered series
can be obtalned by the [ollowing
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formutla where M s the number of
ohacrvations.

(N + 1
{J,=slze of T ibetm
Q. =sizeal SN+ L iterm.
- 4
Example 9

Calculate the value of lowwer quortile
from the data of the marks obialned
by ten students in an examination.
22, 26, 14, 30, 18, 11,35, 41. 12, 32,
Arranging the data in an ascending
order,
1. 12, 14, 18,22, 26, 30, 32, 36, 41.
[ e

—item = sl=e af

9, = slze of

[(10+]1)*
4

= 2nd item + .75 (3rd item - 2nd item)
= |24 To(14 -12] = 13.5 marks.

itermn = size of 2,757 item

I Activity
*  Find out 3, yoursell. J

3. Mope

Somelimes, you may be interested In
snowing the most typical value of a
gories or the value around which
maximum concentration of [tems
oeeurs, For example, a manufacturer
wowtld lke to know the size of shoes
that has maximum demand or style of
the shirt that is more frequently
demanded. Here, Mode is the most
appropriate measare, The word pode

STATISTICS FOR ECONOMICS

has been derived from the French word
"la Mode™ which significs the most
fa=hionable values of o distrilution,
because it is repealed the highest
number of times in the sedes. Mode is
the maost frequently observed dara
valiee. 1 is denoted by M,

Computation of Mode
Discrete Serles

Conslder the data sct 1. 2.3, 4. 4. 5.
The moede [or this data is 4 becaose 4
occurs most frequently (twice) In the
daia.

Exarmple 10
Look at the following discrete serjes:
Varimhle 10 My My 40 50
Frogueney 2 B M Wy B
Here, as you can see the maximum
frequeney is 20, the value of moade is
20, In thig case, as there 15 a unigue
value of muate, the dala is  wnirmedal,
But, the mode is not necessarily
urigue, unlike ardthmetlc mean and
median. You can have data with two
modes [bi-moedal) or more than two
maodes (multi-modal). It may be
possible that there may be no mode I
o value appears more frequent than
any other value in the distribution. For
example, ina seres 1, 1.2, 2, 3, 3, 4,
4, there 18 no mode.

Urineal [sie it Bt —
L E 1
IR AR
P o | -, i 0 0 1 3
sl Farier
Eirrimuodeai Dl FFirmtwdezl Daiin
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Continuons Series

In case of continuous [requency
distribution, modal class is the class
with largest frequency. Mode can be
calculated by using the formula:

)
M, =L+ ——x i
= [, + [,

Where L= lower Bmdt of the miodal class
0= difference between the frequency
of the modal class and the frequency of
the class preceding the modal class
[gnoring signsl.
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.
You may note that In case of
continuous series, class intervals
should be equal and seres should be
exclusive to calculate the mode, If mid

points are given, class intervals are to
be abtained.

Exremple 11

Calculate the value of modal worker
family’s monthly income from the
following data:

Lass than cumulative frequency distribution
af Income per month (in () Hs)

Frucoame per manth Curmakatie
limn “CHX1 Hs) Frsquency
Lesg fitan 50 or
Less than 45 45
Lass fhan 40 o
Lems thinn 335 a0
Larns dlen) 0 L H

64
Lamge [haeitt &5 i
Lazas Lhaan S0 =]
Less than 25 o

As yvou can see this is a case of
cumulative frequeney disiribution, In
arder (o caleulate made, you will have
{0 convert it into an exclusive series. In
this example. the series is in the
descencing order, This table should be
converted into an ordinary frequency
table (Table 5.7) to determine the
modal elass.

Treoimie Caroup Freguenc
lin 00 Rs)

45-50 Oy-95 =2
4045 95-80 =5
3540 D0 =80 = 10
3035 D061 =320
25-0 G50 -3 =30
0-235 3012 =R
15=20 jd= 4 = A
1315 1

The value of the mode lies In
25-30 rlass Interval. By inspection
alsn, L man be seen that this is a modal
class,

Now L=25D = (30-18)= 12.D, =
(30-201= 10, h=5

Using the [ormula, you can obtain
the value of the mode as:
M., [in "000 Rs)

I3
M=l + —l %k
T T,

=26+ x5=327273

12+10
Thus the modal worker family's
monthly income is Hs 27 273,
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MODE

x KEAx &

&2 RE
HEIGHT {IM IMCH 55:
MEEE i
MenE=E&T
1 I L i i L r L L

xR %

1
BO &0 T ®O a0

r_ Acripiries

= A shoe company, making shoes
for adults only., wants to know
the most popular size of shoes.
Which average will be most
appropoiate for 17

@ Which average will be most
appropriate for the companies
producing the following goods?
Why?
(1 Martes and notcbooks
[ School beags
[l Jeans and T-Shiris

# Take a small survey in your
rlass o know the students’
preference for Chinese [ood
ysing apprepriale measure of
central tendency,

= Canmode ht]u:amdgmplﬂﬂﬂ}l?_i

B. RELATIVE PosiTiON oF ARTTHMETIC
Mean, Mepian anp Mope

SUppose We EXpress,
Arithmetic Mean =M
Median = M
Mode = M_
The relative magnitude of the three

arc M >M>M_or M <M <M (suflixcs
occurring in alphabetical order]. The

median is always between the
aritfunetic mean and the mode,
7. CoNCLUsIon

Measures of central tendency or
averages are used o summanse the
data. It specifies a single most
representative value to describe the
dala sel, Arithmelic mean is the most
commonly used average. [t is simple to
calculale and i{s based on all the
observations, But it is unduly affected
by the presence of extreme items.
Median is a hetter summarny for such
data. Mode is generally used to describe
ithe qualltative data. Median and mode
can be easily computed graphically. In
case of open-énded distribution they
can also be easily computed. Thus, it
is imporiant (o select an appropriate
average depending upon the purpose
of analysis and the nature of the
distribution.,
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]

(LY]

Thie measure of central tendency summarises the data with a single
value, which can represent the entire data,

Arithimetic mean s defined as the sum of the valiues ofall observations
divided by the number of ohservations,

The sum of deviations of tiems from the arlthmetle mean 8 always
erjual i Zero.

Sometimes. it 15 Important (o assign weighis te varions ltems
avcording 1o their imporance,

Median Is the central value of the distribution n the sense than the
oumber of values less than the median is eqgual (o the number greater
than the medlan.

Cuarilles divide the foial set o values into four egual paris.

Mode is the value which ocours most regquently.

EXERCISES

Which average would be suilable in the [ollowlng cases?

[i} Average size of readymade garments.

(i) Average iptelligence of studenis in 4 class,

(L] Average production in a fbelory per shifi,

[Iv) Avernge wage 10 oan indusirial concern.

(v When the sum of absolule deviaflons from sverage Is least,
Iwil ' When guantitfes of the vartahle are In ratios.

[within case of open-ended freguency distribation,

Indicate the most approprlate allernative from the multiple cholces
provided agninst ench question.,

The most sultable average for gualitatlyve measarement 1s

[4] arithmetic medan

(k] median

el mode

[d] gromelirie mean

[e]l none ol the ahove

Which average iz affected most by the prezence of extreme lHems?
[a] median

[B] mode

(o] mrithmetie oean

() none of the above

[ill) The algebhralc sum of desdatien of & set of o values from AN s

fal m
(b} O
(el 1
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(el mome of the abave
[ans. (i) b (H] ¢ @i B

Comment whether the follvwing statements are true or Talse,
il The sum of deviation of ilems from median is zero,

(i} An average alone is nol enough (o eompare series.

fiii} Arithmetic mean is & positional vadue,

(iv] Upper gquartile is the lowest value of top 25% of items.
Wl Median is unduly affected by extreme observations.
[Ans. (1 False (i) True (i) False (iv] True  (v) False]

If the arithmetic mean of the data given below k= 28, find (o) the missing
frequency. and (b the median of the series:

Profil per retail shop fin Rs) Q=10 1022020 230 300 =40 40- Bk B-B0
Number of retoil shops 12 18 27 - 17 &
[Ans. The value of missing frequency is 20 amd value of the median s
Rs 27.41)

The following table gives the daily ineome of ten workers in oa Bctory,
Find the arfithmeiis mean,

Workers A B LD B FPua H | |
Dxailyy Imeomie fin sl 120 150 1802040 250 300 220 350 370 260
[Ans. Rs 240]

Following information pertains to the daily ineome of 130 families,
Calculate the ardthmetic mean,

Income fin Rsj Number of fomilies
Mlore Chan 75 150

i B85 140

a a5 115

Fo 105 85

o 1 0

i 125 a0

. 135 405

i 145 25

[An=. Bs 116.3)

The =ize of land holdings of 380 Emilies in a village is given below, Fimnd
thie medizm slze of land Beldings.
Size L_l,l" Leamed H'i.dﬂl'r]{;s fin cecres?
Less than 100 1O0-200 200 - 300 300-400 4040 and aboee,
Nurreher af fomnilics
40 Bo 148 B4 34

[Ans. 241.22 acres)

The following serles relates to the daily income of workers employed in
a firm, Compute {al highest inconse of lowest 50% workers (b minimum
income earned by the top 25% workers and (¢} maximuom inoome earned
by lowest 25% workers.
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Deailyy Trecorpe fin Bs] 1014 [5-19 20-24 25-29 40-34 35-39
Number af workers 5 1] 15 20 10 5
(Hint: compute median, lower guartile and upper quartile,)

[Ans. (8) R 25.11 (b) Rs 19.92 (c] Rs 29.19|

B. The following table gives production yvield in kg, per hectare of wheat of
1560 farms in g village, Calculate the mean. median and mode valoes.,

Production yield  {ig. per hectare]
H50-53 53-b6 HG-59 H9-G2 G2-65 G5-G8 G66-T1 T1-T4 T4-77
Murmber of forms
3 a8 14 an a6 28 L] L] B

lAns. mean = B3.82 kg, per hectare. median = 63.67 kg, per hectare,
fmodde = 63,29 kg, pet heclare]
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Measures of Dispersion

Studying this chapter should

-mqﬁh you to;
oty the imikations of averages:

& ppprecinte the need for measures
of dispersion; '

*  enumenate Paripus Measures qr
dispersian;

* calculate [he measures and
corrpre e

= distinguish between absolute
and relative measures,

1. INTRODUCTION

In the previous chapter. yvou have
sludied how to sum up the data into a
sindle representative value, However,
that value does nol reveal the variability
present inthe data, In this chapicr vou
will study those measures, which seek
to gquantify variabdlity of the data,

Three [rlends, Ram., Rabim and
Maria are chatting over a cup of tea,
Dring the course of thedr conversation,
they start talking about their family
incomes. Bam (ells them that there are
four members in his family and the
average Income per member [s Rs
15,000, Rahim says that the avernge
fncome is the same in his Bmily, though
the mimber of members is six. Maria
say= that there are flve members in her
family. out of which one is not working,
She calculates thal the average income
in her family too. is Rs 15,000. They
are a little snrprised since they know
thalt Maria's father 1s earning a huge
salary. They go into details and gather
the following data:
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Family Ineormes
Sl Mo Hiom Rhirm  Adonin
1 13,0 g L8
2 I 000 10000 7,000
3., 16000 140040 2B 000
4 IB.000 17,000 10000
] — 20000 50,000
H. — 22,000 -
Total incanme GO.000  S0U0M0 T
Aperame fneomwe 15800 TR0 15000

Do you notice that although the
average Is the same, there are
constderable differences in individual
[neomes?

It is guite obvious that averages iry
to tell only one aspeet of a distribution
le. o representative size of the valoes,
To understand It betier, you need to
know the spread of values also.

You can see that in Ram’s family,
differences in Incomes are
comparatively lower. In Rahim's family,
diffierences are higher and in Maria’s
family, the differences are the highest.
Enowledge of only average is
insulficlent. I you have another value
which reflects the gquanium ol variation

7h

I walues, vour andersianding of a
distribution improves considerably.
For example. per capita income gives
only the average income. A measure of
dispersion can Lell you aboul income
inequalities, thereby improving the
understanding of the relative standards
of living cnjoyed by different strata of
soclety,

Dispersion (s the extent (o which
vetlues i o distrilngion differ from the
average of the distribuation,

To guantifly the extent of the
varation, there are certain measures
namely:

i) Range

) Quartike Deviation
{11) Mean Deviation

] Siandard Deviation

Apart from these measures which
give a npumerical value, there is a
graphic method for estimating
digpersion.

Range and quartile deviation
measure the dispersion by caleulating
the spread within which the values lie.
Mean deviation and standard deviation
calrulate the extent o which the values
differ from the average.

2. Measures BasSeEDp vronN SPREAD
oF VaLves

Range

Eange (R} is the difference between the
largest (L} and the smallest value (8] in
a distribution. Thus,
E=L—5

Higher value of range implies higher
dizpersion and vice-versa,
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| Activities
Look at the following values:
20, 30, 40, 50, 200
= Calculaie the Range,
= What = the Il!.:::lgP if the value
200 ks not present In the data

=] i
= I 5D is replaced by 150, whal
will be the Range? E

Notwithstanding some limitations,
range is undersiood and used
frequently because of its simplicity. For
example, we see the maximum and
minimum temperaiures of different
citles almost daily on our TV screens
and form judgments about the
remperature variations in them.

—
|

Activity

= Collect dara aboue B2 -week Ty
Ievae of sharess af 10 1'|'|r:1'|1'.|rt'1r'-.
froan & newspaper, Caloulabe the
range of share prieces. Which
|.'-|||:z||:-.|r|_'|."e-: sliare Is most vidatlles
anl whichy 1= (e most stable?

STATISTICS POR ECONOMICS

Quartile Deviation

The presence of even one extremely
high or low value in a distrdbution can
reduce the utlity of range as a measure
of disperzion. Thus, vou may nesd a
measure which is not unduly affected
by the outliers.

Instich a situation, if the entire data
Iz divided Into [our equal pans, each
containing 25% of the values, we get
the valizes of |::|I1.|FI|||,:-1 ared median,
You have already read aboul these n
Chapter 5]

The upper and lower quartiles (G,
and. ., respectlvely] are usecd fo
calculaic inter-gquartile range which is
Q.- &,

Interquartile range Is based upon
middie 50% of the values In a
distribution and is, therefore, not
affected by extreme values, Hall of the
inter-quartile range is called quartile
deviation {{3.12.). Thus:

gon.= 1, : {3

l:_;l M. = therefore alzo called Soemi-
Inter Cuartile Range.

Caleulartion af Range and Q.0. for
.'|rl!"ll."e|.-r|r||:'|;']I fleafra

Exarmmle 1

Caleulate range and Q.03 of the
following observations:

20, 25, 29, 30, 35, 39, &1

48. 51, B0 and TO

Range is clearly 70 - 20 = B0

For Q.D., we need to calculate
values of Q, and 3,
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m+l
4

nbeing 11, G, is the size of 3rd value,
As the values are already arranged

in ascending order, it can be seen thal

3. the 3rd value Is 28, [What will you

do if these values are not inan order?]

3{n+ ]:I it
4

walue el Bih value which is 51, Henee

g, =81

Q, is e size of th value,

Similarty. Q, is size of

bl-28
= gl _gl =
n |D B - _2 2
Do you notice that Q.D. is the
average difference of the Quartiles from
the median,

= Actlvlty

* Calculate the median and
check whether the aboyve
Stifement is correct,

Caleulation of Range and .0, for a
Sfreguency distribution.
Exrimple 2

For the following distribution of marks
scored by a class of 40 students,
caleulate the Range and .TF,

il

TABLE 6.1
Closes irderaals No. of % luaderis
cClI n
=11 B
LCk-2E00 B
20—l 16
60 Fi
B=50F E

L)

i

Range is jusl the difference between
the upper limit of the highest class and
the lower limit of the lowest class. So
range 18 890 - 0 = 90. For Q.D.. frst
calculate cumulative lreguencies as
ollomws:

Clrries- Frecpieniecies Croriulabioe
Iriherenals Frevpuetncies
ol f &,
=10 3 i
10-20 - 4 3
20-40 18 A2
HU=ti1 ) S5
-1 o M)

=40

n
Q, s the stze of :Ul value In a

continuous series. Thus, it s the size
of the 10" value. The class containing
the 10" value ia 10-20. Hence. G, lHes
in class 10-20. Now. to calculate the
exact value of @, the following formula
= used:

n-o
g=L+5r—x[

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

el =5 (Value of c.L for the class

preceding the quariile class)

i = 10 (iInterval of the guartile ¢lass),
anel

= 8 (frequency of the quartile class]
Thus.

10-5

Q=10+ ¥ 10=16.25

in
Stmilarly, @, Is the size of th
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value: Le,, S0ih value, which lle: In
class 4080, Now using the formula
for @ its value can be caleulated as
follows:

1] :
-l
B, =L+ - - ]
Q. =44 + :m:z!-: w20
s
Q. =42.87
gD, - -lH.-'dFE 16,25 - 13,31

I the entire group Ig divided into
two cgual halves and the median
calbrulated for each halfl, yvou will have
the median of better students-and the
median of weak studenis. These
medians differ [rom the median of the
entre group by 13.31 on an average.
Similarly, suppose vou have data
about nromes of people of & town.
Median income of all people can be
calculated, Now,. if all people are
divided inio two equal groups of rich
and poor. medians of both groups can
be caleulated. Quartile deviation will
el vou theaverage dillerernce beliween
medians of these two groups belonging
o reh and poor, from the median of
the entire group.

STATISTICS FOR ECONOMICS

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

3. Measvres oF DISPERSION FROM
AVERAGE

Recall that dispersion was defined as
the extent o which values differ lram
their average. Range and guartile
devialion are not useful in measuring,
how far the values are. from thelr
average. Yet, by caleulating the spread
of values; they do give a good idea
about the dispersion. Two measures
which are based upon deviation of the
values irom their average arc Mean
Deviation and Standard Deviation,

Since the average Is & ceniral value,
some deviatlons are positdve and some
are negative. 1M these are added as they
are, e sum will not reveal anvibing,
In facl, the sum of deviadons rom
Arithmetic Mean s always zero. Look
at the following two sets of values,

Sct A Ky L, 16
Set B L. &, 20

You can see that values in Sel B are
farther from the average and hence
more dispersed than values in Set A,
Caleulate the deviations [rom
Arithmetiec Mean and sum them L.
What da Vit notiee? I-'h-J;r-;qI the same
with Median. Can vou comment upon
the guantum of variation from the
calculated values?

biean Deviation tries (0 overcome
this problem by ignoring the signs of
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deviations, [.e., it considers all
deviations positive, For standard
deviation, the deviations are [irsi
sepured and avernged and then square
root of the average I8 found. We shall
now discuss them separately in detail.

Mean Deviation

Suppose a college is proposed for
students of fve towns &, B, C, Dand E
which lie in that order along a road.
Distances of towns in Kilometres from
own A and number of s{udents in
these towns are ghven below,

Towr Hstance i,
o o A iy Sieadenis

A 1] o
E] 2 4sTe]
C Lo N0
> 14 AN
E 14 Hiy

G

Now,. I the college Is sitaated In
town A, 150 students from town B will
have o ravel 2 kilometers each (A total
of 300 kilometres] to reach the college.
The objective is to find & location so that
the average distanece ravelled by
stuclents Is minimoom,

You may observe that the students
will have to travel more, on an average,
If the college i= situated at town A or E.
[f eon the other hand, it is somewhere in
the middle, they are likely io trave] less,
Mean deviation is the appropriate
statistical tool (o estimate the average
distance travelled by siudents, Mean
devilation Is the arlthmetic mean of the
difTerences of the values {rom their

i

average. The average used is elther the
arithmetic mean or median.

(Since the moede (s not & stable
average, it 18 not used to calculate mean
deviation.|

Activities

*  Caleulate the total distance (o
be fravelled by students i ithe
callege s situaied at iown A,
town C. or town E and also il 4
is exactly hall way between A
and E,

® Decide wheres, In r opinion,
ihe college shonudd be establi-
shed, Il there |s oply one
gtudent in each own, Does il

change your answer?

Caleulation of Mean Deviation from
Arithmetic Mean for ungrouped

data.
Direct Method
Sieps;

il The AM. of the values is caloculated

(i1l Differemnce between each value and
e AN s caloulated. Al differenices
are ronsidered positive. These are
clenoted as [dl

(18] The A, of these diferences [called
deviations) 1= the Mean Deviation,

Yidl

n

lLe. M.D. =

Example 3
Calculate the mean deviation of the
pllowing values: 2, 4, 7. 8 and 9.
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B0

X Il
2 A
1 2
T 1
A 2
] 3

2

12

ML, = —5' =24

Mean Deviation from median for
ungrouped data,

Method

Using the values in Example 3, M.D.

from the Medlan can be calculated as

follows,

[{} Caleulate the median which is 7.

(i} Calculate the absolute deviations
from median, denote them as 141,

(fif) Find the average of these absolute
deviations, I is the Mean Deviation.

STATISTICS POR ECONCOMICS

Mean Deviation from Mean for
Continuous Distribution

TABLE 6.2

Mumberof
Cofpanies

Profive of
coanpanbes

(8 Ao Badedag
Clmss mternals
L2100

=31}

J-30

B-F0

-5}

Elowton

Steps:

il Calculate
distribution.

[} Calculate the absolute deviations
|d| of the class midpoints from the
mEean.

(i) Multiply each lel value with its
eotresponding frequency to get [1d |
values, Sum them up toget EFldl.

(v} Apply the following formula,

the mean of the

=ridl
Example 5 M.D. T
> el et Mean Deviation of the distribution
2 7 in Table 6.2 ean be caleulated as
4 3 follows:
7 0
& 1 s
a i Exarnple &
[ .l F L. Il Jlel
L-20 5 15 5.5 127.5
M. O, from Median is thus, 30 ot = 156 124 0
S0-50 16 40 05 8.0
Yidl 11 50-T0 =] GO 19.5 | 345
MO,y = ——=—=2.9 TO-80 3 785 345 1083
" o 40 519.0
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=lldl 5138

L b ik

LD =12.897h

Mean Deviation from Median

TABLE &2

oSS trilerainls Froquaericies

E0-30 5
SO0 Lo
LR L
] 1
B0 i

1]

The precedure to caleulate mean
deviation from the median is the same
as It is in case of M.D, from mearn.
excepl that devialions are (o be taken
from the medinn as given below:

Example 7

o f ITE L il el
Ll o 3 205 25 125
R0 10 an 15 150
A5 20 5l i i
Gi-H0 G il 20 150
=g M Ty i a5 2 12 210
56 alig
Zrldl
MDD i S o
| Wleali Ty
GE5
= ——=13.3
50

gl

Standard Deviation

Standard Devialion is the positive
saquare rool of the mean of sgquared
deviatons from mean. So if there are
fve valuesx. . 3 X X, and =, Hrst their
mean is calculated, Then deviations of
thie values from mean are calculated,
These deviations are then sqguared. The
miean of these sguared deviations is the
varlance. Posiive square roof of the
tetricenee is the standard deviation.

IMole (hat standard
caloulaled on the basis of the mean only].

devialtion is

Calculation of Standard Deviation
Jor ungrouped data

Four aliernative methods are availahle
for the caleulation of standardd
deviation of individual values, All these
metheds result in the same value of
standard deviation, These are;

il Actual Mean Method

(i) Assumed Mean Method

[1ii) Drirect Method

[iv] Step-Deviation Method

Aciucl Mean Methaod:

suppose vou have to caloulate the
standard deviation of the lollowing
values:

5, 10, 25, 30, 5o

Firsi step is to caleculate

130

5 5

S T 2543005100

X
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Exaomple B

X d %=X} o
5 (k2 W1
1l -] =14
a5 | |
] i 13
BiJ £26 G
i) 1270

Then the |'|:l3||:|'..'.':i|-.|;_’I forminlo is used:
LE
[* "

¥ n

¥ (X-X1

L e T

o=

270 —
o =,—— =/254=15.027
1l.| 5
Do you notice the value from which
deviations have been calculated in the
above example? Is it the Actual Mean?

Assumed Mean Method

For Lhe same values, deviations may be
calculated Irom any arbiteary value
AX suchihatd =X -AX . Taking A X
= &0, the computation of the standard
deviation 1s shown below;

Excrmple £

STATISTICS POR ECONOMICS

Formula for Standard Deviation

. vd
[ ] Fmlae g

lI| n I

2B = 15937

Direct Methocd

Standard Deviation can alzo be
calculated from the values directhy, Le.,
without taking deviations. az shown
bzl

Example 10

X X

X el (A X ) -
A -0 S0
10 15 s
25 ] 0
an +5 a5
B 425 [ 4

] 13rh

5 a5
11l 100
a5 GAS
LA X
o0 2500
120 &4 150

(Mhis amounts o aking deviations
(rorm 2erc)
Fodlowing forimula 15 vused.

3
35 - -

[ & 2
(g ! - 1x)
V n
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Step-deviation Method

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

Exvirnple 11

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

. ¥ i'= Ly a*
B 1 -3.8 |4 34
i 2 -2H .54
25 5] +[1.2 0.
a0 t L = 1.44
il L +H.2 27 .04

(] S

In the above table,

x e

o
where ¢ = common [actor
First step is tocalculate

1+ 245406+ 11k Fr
— =48

Jll

=

The following lormula {3 used fo
calowlate stardord deviation;

| LII._.

—_—

¥ n

Substituting the values,

B3

(50.80 ’
. R

¥ s
a=+10.16 x5
o=15.93T7

Alternatively, Instead of dividing the
values by a common lactor, the
deviations can be calculaled and then
divided i»v a common faclor,

Standard deviation ean he
ralevlated o ehiow Baelows
Example 12

¥ o =p- 281 o' =fel s 5 n e

& =X -1 1&

1 -1 & -3 o

25 [} i i

an LS +I l

ok w25 +5 25

| 1

Deviations have been calculated
from an arbitrary value 25, Common
factor of 5 has been used o divide
deviations.

Ll e !
[ o | Ty

o o= Ey
'n \n)/

T=+10.16 x5= 15.937
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Standard Deviafion in Continuous
Jrequency distribution:

Like ungrouped data, 5.1, can be
caleulated for grouped data by any af
the following methods:

i) Actual Mean Method

i) Assumed Mean Method

(iif} Step-Deviation Method

Actual Mean Method

For the values tn Table 6.2, Standanrd
Deviation can be caleulabed as follows:

Exampls 13

ik 2 8 5 i 7
ol J m im il i Ji*

I-20 5 15 b -25.5 -127.5 325|125
2030 B 25 200 165 <1240 1933.00
d-b0 16 40 840 -D.5 2 -BD 4410
GO-70 B G0 430 +I0EF +|56.0 304200
FO-A0 §F TR 245 4348 +| 018 AGT0.7H

did HEa

(0 3 T

Following steps are required:
1. Caleulate the mean of the
distribvution.

Efm
B | 400

2. Calculate deviations of mid-valhies
from the mean so thal d=m- %
(Col. 5)

3. Multiply the deviations with their
corresponding frequencies (o get
Td’ values [Col. 6) [Note that T [d
= I:]]

4; Calculate ‘'fd* wvalues by
multipiyving i values with “d’
values, [Col. 7). Sum up these to
get ¥ fd®.

Il
I
£
=
)|

o=

STATISTICS POR ECONOMICS

A, Apply the formula as under;

Ffdr (11790
" - — 17.168
5 J n ‘u'l 40

Assumed Mean Method

For the values in example 13, standard
deviatlon can be calculated by taking
deviations from an assumed mean (say
40} as lallows:

Example 14
i ] 3 (4l i 6
el I o el fet
L2300 ] L5 -oh fas 3135
-0 & BF -1 <130 1800
M-50 15 1 i 0 0
M- ] B 20 30 320
Tlk=5500 ] Th 3D IG5 3675
a0 =301 ) TR0

The following steps are required;

1. Caleulate mid-points of classes
[Caol, 3

2. 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 o get
" values (Col. 5. (Note that the
total ol this column s not zero slnce
deviabions have been talien from
assumed mean).

4. Multiply Td’ values (Col. 5) with 'd’
values [col, 4) to get il values (Col,
6). Find ¥ {2

5. Standard Deviation can hbe
caleulated by the following formula,
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o [E@ (E P
",I 1 I8
(11800 (207

a1 il s I
y 40 A0 )

or o= y204.75 =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

i1l [ S L 1 & I et by
ol Fom el if e
L0200 b I -25 B =05 25
IO-30 B 15 15 -3 e T2
-5 16 el 0 i i i
BO-T0 =} GO 20 +4 +32 128

TO-RO 3 Th s 131 kT +21 [ By

Steps requiredt:
1. Calculate class mid-points (Col. 3)
and deviations from an arbitrarily
chosen value, just like in the
azsumed mean method. In this
example, deviations have been
taken rom the value 40, (Col. 4]
Dhivide the deviations by a common
factor dencled as . c= &5 in the
above example. The values so
obtained are ‘d" values (Cal. 5).
3. Multiply ‘d”  walues with
corresponding " walues [(Col. 2 to
obtain [d" values [Col, 6],

]

B

4. Multiply Td” values with *d" values
to get Td'? values [Col. 7)

2. Sum up vahies In Col, 6and Col. 7
Lo gel ¥ Id' and ¥ id™ values.

6. Apply the [ollowing formula.

472 4 ' 5
ar 6= [—-|—| x5
\ a0 a0/

or a=+101.8 - 001 =5

e
i g=411.79 =5

7 =17.168

4, ArsoLUTE AND RELATIVE MEASURES
oF DIspERSION

Al the measnres, described so far, are
absolule measures of dispersion. They
calculate a value which, at times, |s
difficult to Interpret. For example.
consider the following two daia seis:
Sed A 5400 TOHD B0
ael B LI LIRN RN T I R R B TR
Suppose the values in Set A are the
daily sales recorded by an ice-cream
vendor, while Sel B has the daily sales
of a blig departmenial store. Range for
Set A iz 0D whereas for Set B, It is

A01R-19
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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
Als double the smallest value, whereas
for ithe Set B, iU s only 20% higher.
Thus, absolute mcasures may give
misleading ideas about the extent of
variation specially when the averagcs
dilfer significamily.

Another weakness of absolute
mieasures is that they give the answer
in the units in which original values are
expressed. Conseguently, i the values
are expressed in kilometers, the
dispersion will also be in kilometers.
However, if the same values are
expressed In meters, an absolute
measure will give the answer in meters
and the value of dispersion will appear
o be 1000 fimes,

To overcome [hese pml:h:mzi,
relative measures of dispersion can be
used. Each absolule measure has a
rclative counterpart, Thus, [or range.
there 1s coelficient of range which is
calculated as follows:

L-§
Cocfficient of Range = T

where L. = Largesi value
5 = Smallest value

Similarly. for Quartile Deviation, it
is Cocfficient of Quartile Deviation
which can be caleulated as follows:

Coefflclent of Quartile Deviation
= 9=Q e

Q, + O, where £},=3™ Quartile

(2, = 1“ Quartile

STATISTICS POR ECONOMICS

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

MLD.[x) o MD.[Median)
% Median

Thus, if Mean Deviation is
caleulated on the basis of the Mean, it
s divided by the Mean. IF Median is
used to calculate Mean Deviation, Itis
divided by the Median.

For Standard Deviation, the relative
measure s called Cocfficient of
Varlation, calculated as below:

Cocfflolent of Variatiion

by Stamndard Deviation .
Arithrmetic Mean

It 1z wusually expressed in
percentage terms and is the most
commonly used relative measure of
dispersion. Since relative measures are
free fromy the units in which the values
have been expressed, they can be
com pared even across dilferent groups
having different unlis of measwerement.

5. Lonenz CuRve

The measures of dispersion discussed
so lar give a numerical value of
dispersion. A graphical measure called
Lorenz Curve is available for estimating
inequalities in distribution. You may
have heard of statements like ‘top 10%
of the people of a country earn 50% of
the national income while op 20%
account for 80%’'. An ldea about
income disparities is given by such
Ngures, Lorenz Curve uses the
information expressed ina cumulative
manner to indicate the degree of

100
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inequality. For example, Lorenz Curve
of income gives a relationship between

percentage of population and its share

of income in total income, 1t is specially 5.

usciul in comparing the varability of two
or more distributions by drawing two
or mene Loreng curves on the same axis. &

Construction of the Lorenz curve

Following steps are required.

1. Caleulate class Midpoinis o obiain
Col.2 of Table 6.4. B.
2. Caleulate the estmated total income
of employees in each class by
multiplying the midpoint of the
class by the frequency in the class.
Thus obtain Caol. (4) of Table 6.4.
3. Express reguency in each class as
a percentage (%) of total frequency.
Thus, obtain Col. (3) of Table 6.4,
4. Express total income of each class

By

as o percentage (%) of the grancd
total income of all classes together.
Thus ohatain Col. (6] of Table 6.4,
Prepare Iess than cumulative
[requency and Cumulative Income
Table 6.5.

. Col, [2) of Table B.5 shows the

cumulative frequency of empolyees,
Col, {3) of Table 6.5 shows the
cumiilative income going 1o these
PErsons,

Draw a line joining Co-ordinate
(0.0] with {1060, 100}, This is called
the liree of equal distribution shown
as line ‘0O in fgure 6.1.

Plot the cumulative percentages of
empolyees on the horizontal axis
and cumiilative income on he
vertical axis, We will the thus gate
he line.

Given below are the monthhy incomes of employvees ol a compary:

TABLE B.4
Inrorme ek pasint [X) Fregusney Il Total income bl frequiency % of Toial
rlass ol elass (FX) (L
JEE 12 L] i [ il
0-5000 2RO &) 125000 110 1.29
S0HE0- 10000 TN ] THROO a0 7.71
LR (R 15000 i# ZTO0ND i 2776
OO0 HIE e I A 24 I8
OO SO00 ARG 7 31 500 14 32349
ar BT2500 100
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TABLE H.S
"Less Than' Cumulative Frequency and Income
"Less Than' Crurnulative Ot v
feesquierney Reacsinntie
[124] 1% iy
5,00 1] [ 28
10,000 3 K]
20,000 Lals 48.76
40,000 215 BF&]
B0, CH 16301 [
Studying the Lorenz Curve

OE is called the line of equal
diatribution. since it would imply a
sliuation Hke, top 20% people carn

E

T Y

— L [

= 14 --lq |h.|.||.lll‘!|lh| X

e
L}

Fvp i e e sy of oy
L

Lrgmiaies Mrermgy o Dempeaes

STATISTICS POR ECONCMICS

2080 of total Income and top 60% earn
&G of the total income, The farther the
curve OABCDE from this line, the
greater is the inequality present in the
distribution. If there are two or more
curves on the same axes, The one which
s the larthest rmm Une OFE has the

highest inequality.

B. ConcrLuston

Although Range is the simplest to
calculate and understand. it 1s unduly
affected by extreme values, QD 18 not
affected by extreme values as it is based
on only middle 50% of the data.
Howeyer, it is more difficuli to interpret
M.D. and 5.0, Both are based upon
deviations of valies from their average.
M.D. calculates average of deviations
from the average hut ignores signs of
deviations and therefore appears Lo be
unmathematical. Standard deviation
attempts Lo caloulate averngs deviation
from mean. Like M.ID., it is based on
all values omd is also applied in more
advanced statistical problems. [tis the
most widely used measure of

dispersion,

Recap
* A measure of dispersion improves our understanding about the
behaviour. ol 50 economic varinble,

expresaed.

Rntﬁ:’qndﬂumﬂl:l}:ﬂﬁmnnarcbm:d apon the spread of values.
MLDr. amd 5.0, are Dased upon deviatons of values frem the average.
Measures of dispersion could be Absalute or Relative.

Abdolute measures gve the answer o the unils in which data are

* Relative measures are free from these units, and conseguently
can be used 1o fompare different variables.

* A graphic methad, which estimates the dispersion from shape
of g carve, is cplled Lorenz Clirve,
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L. A measure of dispersion 15 4 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 vardatdon of values from a ceniral
voahte, M yens agres?

4. In a town, 25% of the persons eamed more than Bs 45 0600 whereas
75% earned more than 18,004, Caloulate the absolute and relative values
of dispersion.

5, The yleld of wheat and rice per acre for 10 districts of a state 15 as

under:

District 1 2 o 4 5 & 7 8 ) i EH

Whieat 12 10 15 14 21 16 18 o 20 10
Rici 2z 29 12 23 18 |1 12 G4 18 1%
Calculate for cach crop,

Iy Range

[£E] .0,

[iEl} Mean deviation aboul Mean
[ivl Mean deviation aboat Median
[¥] Standard deviation
[vi} Which crop has greater variation?
[vil) Compare the values of different measures for each crop.

6. In the previous queéstion, calculate the refative méasures of variation
and indicate the value which, in your apinion. 1s more relisble.

7. A batsman 15 10 be selected fora cricket team, The choice i3 between X
and ¥ on the basis of their scores in five previous esis which are;
X 25 85 40 80 120
¥ 50 70 Gh 45 a0
Which batsman should be selected i we want,
i a higher run getter, or
(i) a more rellabie Bataman ln the team®

B. To check the guality of twe bramds of lightbatbs, thelr Ue in baming

hours was estimated as under [or 100 bulbs of each brand,

Life Mo, af hulbs

fin hrs} Hrand A Brand 2
0-50 15 2
S0-100 20 H
100§ 5 18 £
150200 25 25
200250 22 5
100 100

2018-19
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[} Which brand gives higher Hle?
(it} Which brand is more dependable?

g, Averge daily wage of B0 workers of a factory was Bz 200 with a standard
deviation of Bs 440. Each worker Is given a raise of Rs 20, What is the
new average dally wage and standard deviation? Have the wages become
more or hess uniform?

10. Iif in the previcus question, each worker is given a hike of 10 % In wages.,
how are Lhe mean and standard deviation salues affected?

1. Caleukare the mean deviation using mean and Standard Deviation for
the follewing distrilsition,

Classes Frequencies
20-40 3
451 G

Al-100 20
100-124 12
120-1440 g

50

12, The sum of 10 values is 100 and the sumal thedr squares §s 1090, Fiod
out the cocfficient of variation.
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CHAPTER

Studying this chapter should
enable you bo;
* understand e meaning of e

terin correlation;

o underzignd the nature of
relationship  behween  tun
vertehies:

* caleulare ifhed!ﬂi!rﬁ‘ll TS HrES

1. INTRODUCTION

n previous chapters vou have learnt
how 1o construct SUMMAary measures
out of & mass ol data and changes
among similar variables, Now you will
learn how to examine the relationship
between two varlables.

As the summer heat rises, hill
stations, are crowded with more and
more visitors, [ce-cream sales become
more brisk. Thus, the temperature is
related to number of visitors and sale
of ice-ereams, Similarly, as the supply
of lomaloes increases in vour local
menelf, s price drops, When the local
harvest starts reaching the market,
the price of tomatoes drops [rom Rs 40
per kg to Rs 4 per kg or even less. Thus
supply is related (o price. Correlation
analysis is a means for examining such
relationships systematically, It deals
with questions such as:

* Iz there any relationship betaween
two variables?
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* [ the value of one variable changes,
does the value of the other also
chanee?

* Do both the variabies move o the
same direction?

*  How strang is the relationship?

2. Tyres or ReEramionsue

Let na look at various types of
relationship, The relation between
muwements In guantity demanded and
ihe price of a commodity is an integral
part of the theory of demand. which vou
will study in Class X11. Low agriculiural
productivity is related to low raimfall,
Such examples of relationship may be

STATISTICS FOR ECONOMICS

given a cause and effect interpretation.
Others may be just coincidence, The
relatlon between the arrival of
migratary birds in a sanctuary and the
birth rates in the locality cannol be
given any cause and effect
interpretation. The relatfonships are
simple coincidence. The relationship
between size of the shoes and money
In your pocket is another such
example. Bven il relationships exist,
they are difficult to explain il

In another instance a third
variable's impact oo two variables
may ghve rise to a relation between the
twor varlables. Brisk sale of ice-creams
may be related to higher number of
deaths due to drowning, The victims
are nol drowned due 1o eating of lee-
creams. Rising temperature leads o
brizk sale of loe-creams, Moreover, large
number of people start going to
swimming pools to beat the heat, This
might have raised the number of deaths
by drowning. Thus, temperature is
behind the high correlation between
the sale of ice-creams and deaths due
o drowning.

What Does Correlation Measure?

Correlation studies and measares
the direction and intensity of
relationship among wariables.
Correlation measures covariation, mot
ecausation. Correlation should never be
interpreted as Implylng cause ancd
effect relation. The presence of
correlation belween teo variables X
and ¥ simply means that when the
value of one varable Is found {o change
in ane direction. the value of the other
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variable (= found to change elther in the
same direction (i.c. positive change) or
in the opposite direction (i.e, negative
change]. but in a definite way, For
simplicity we assume here that the
correlation, iFit exists, is Inear, L.e. the
relative movement of the two variables
can be represented by drawing a
straight linc on graph paper.

Types of Correlation

Correfation 1z commonly classified
into negative and positive
correlation. The eorrelation is sadd (o
be positive when the variables move
together in the same direction. When
the income rises, consumption also
rlzes. When income [alls.
consumption also falls. Sale of joe-
cream and temperature move in the
same direcilon. The correlation Is
negative when they move in opposite
directions. When the price ol apples
falls lis demand increases, When the
prices rise its demand decreases,
When yvou spend more fime in
studying, chances of your failing
decline, When yvou spend less hours
in your studles, chances of scoring
low marks/grades increage. These
are instances of negative correlation.
The variables move In opposite
direction.

3. Tecunigues FoR MEASURING
CoRRELATION

Three important tools used o siudy
correlation are scatter diagrams, Karl
Pearson’s coefMicient of correlation and
Spearman’s rank comelation,

B

A scatter diagram visnally presents
the nature of association without ghving
any specilic numerical value, A
numerical measure of linear
refationship between two variables is
given by Karl Pearson's coeflicient of
correlation. A relationship is said 1o
be lnear if It can be represented
by a straight line. Spearman’s
coellicient ol correlation measures the
linear associalion belween ranks
assigned to indiviual items aceording
ter their attributes, Attributes are those
variables which cannot be numerically
measured such as intelligence of
people, physical appearance, honesty,
e,

Scatter Diagram

A scatter diagram is a useful
technique for visually examining the
form of relationship. without
calculating any numerical value. In
this technique, the values of the two
variables are plotted as points on a
graph paper. From a scatter diagram.
one can @get a [airly good iden of the
nature of relationship. In a scatter
diagram the degree of closeness of the
scatler paints and their overall direction
enable us Lo examinge the relation-
ship. If all the points lie on a line, the
correlation iz perfect and is said (o be
In unity. If the scatter poinis are widely
dispersed around the line, the
correlation is low, The correlation is
sakd to be Unear if the scatter polnis lie
near a line or on a line,

Scatter diagrams spanning over
Fig. 7.1 to Fig. 7.5 give us an {dea 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 X rizes Y will also rise.
This is positive correlation. In Fig. 7.2
the polnis are found o be scattcred
around a downward sloping line. This
fime the variables move in opposite
directions. When X risca Y [alls and vice
versa, This is negative cormelation. In
Fig. 7.3 there i3 no upwanrd rising or
downward sloping line around which
the poinis are scallered, This is an
example of no correlation. In Fig. 7.4
and Fig. 7.5, the points are no longer
seatiered around an upward rising or
downward falling line. The points
themselves are on the lines. This is
relerred (o as perfect positive cormelation
and perfeclt negative correlatlon
respectively.

F Activity

*  Callect data on height, welght
and marks: scored by students
tnyour class in any two 5 ;
in class X. Draw the scatter
diagram of these variables laking
two at a Ume, What type of
relatonsiip a0 you Bpd? _I

Acarelal obscrvation of the scatter
diagram gives nn idea of the noture
and intensity of the relationship.

Karl Pearson's Coefficient of

Correlation

This is alse known as product moment
correlation cocflicient or simple

STATISTICS FOR ECONOMICS

correlation coefficient. Tt gives a preciae
numerical value of the degree of linear
relationship between bwo variahles X
and Y,

[1 is important o note that Karl
Pearson's coeffliclent of correlation
should be used only when ther: is a
linear relation between the variables.
When there is a non-lingar relation
between X and Y. then calculating the
Kiarl Pearson's coeflicient of comelalion
can be misleading, Thus, If the true
relation is of the linear type as shown
by the scatter diagrams in ligures 7.1,
7.2, 7.4 and 7.5, then the Karl
Prarson's cocflicient of correlation
should be calculaied and 1t will well us
the direciton and intensity of the
relation between the variables, But if
the true relation is of the type shown in
the seatter diagrams in Figures 7.6 or
7.7, then it means there 15 a non-lincar
relation betvween X and Y and we shoaled
not try to use the Karl Pearson’s
cocfficient of correlation.

It is, thercfore, advisable o Brst
examine the scalter diagram of the
relation betwesen (he variables hefore
caleculating the Karl Pearson's
correlation coefficient.

Let X.. X,. ... X, be N values of X
and Y, ¥, ... Y, be the corresponding
values of Y., In the subsequent
presentations, the subscripts indicating
the unil are dropped Tor the sake of
simplicity. The arihmetic means of X

and ¥ are defined as
o = .
Xttt y.E2Y

M N
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and their varlances are as follows
il -

HHHE[K—KF EEK :
M ™

s _Ey-m" EYt
7N N

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

_EX-XIY-¥)_ Exy
3 N N

CoviX.¥)

Where x =% — X and :,,-:'!r'_¥ mre the
deviations of the  value of X and Y
from their mean values respectively.
The sign of covariance between X
and Y determines the sign of the
correlation coefficlent. The standard
deviations are always positive, [ the
covarianes is zern, the correlation
cocflicient is always zero. The product
moment correlation or the Karl
Pearson’s measure of corcelation is

iver: by
T's i"-",."N:an::h,

L]
or

__ EX-XY-Y)
JEX-X Ty -92

or

2)

STATISTICE FOR ECONOMICS
LXY -[EX)EY)
r= o
| : ! | £ i 3
143“1 _Zx) HIEE,Q CIEYF 3
or

r= NEXY —(EXKLY)
JNEX -~ (TX ) e NEY - (Y i

Properties of Correlation Cogffieient

Lot us now discuss the properties of the

cormrelation coefficient

# rhas o unll. It s a pure number.,
It means units of measurement are
not part of r. rbetween height in feet
and welght in kilograms. for
instance, could be say 0.7,

* A negative value of r indicales an
Inverse relation. A change in one
variable is associated with change
in the other variable in the
opposile direction. When price of
a commodity rises, {ts demand
falls, When the rate of Interest
rises the demand for funds also
[allz. It iz becawse now funds have
hecome costlier.

* If ris positive the two varlables
move 11 the same direction. When
the price of coffee, a substitute of
tea, rises the demand for tea also
rises, [mprovement in brrigation
factlities Is associated with higher
yvield, When temperature rises the
gale of ice-creams becomes brisk.
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The walue of the correlation
coefficient lies between minus one
and plus one, =1 < r< 1. IL inany

exercize, the value of ris outside
this range it indicates error in
caloulation

The magnitude of ris anatfected by
the change of origin and change of
acale, Given two variables X and Y
et us define two newvardahles.

where A and C are assumed means
of X and Y respectively. B and DY are

common factors and of same sign.

Thers

E =T
ay

This property s used (o caleulate
carrelation coefficient In a highly
atmplificd manner, as in the step
deviation method,

If r=10 the two variables are
uncorrelated. There is no linegar
relation between them. However
alher ivpes of relation may be there,

B

# Ifr=1aorr=-1 the correlationis
perfect and there is exact linear
relation.

= A high value of r Indicates sirong
linear relationsbip, Tos value is said
to be high when It 1s close (o
+] ar-1.
A low value of r Iclose to zero)
indicates a weak linear relation. But
there may be a nop-lincar relatbon,
As you have read in Chapter 1, the
statistcal methods are no subsiiitole br
commorn sense. Here, Is another
example, which highlighis the need for
understanding the data properly before
corretation 15 caleulated and
interpreled. An epidemic spreads in
some villages and the government
sends a team of doctors to the affected
villages. The correlation between the
number of deaths and the number of
doctors sent to the villages 1s found to
be positlve. Normally, the healthoare
[acilities provided by the doctors are
expected to reduce the number of
deaths showing a negative correlatlon.,
This happened due {o other reasons.
The data relate to a specilic time period,
Many of the reported deaths could be
terminal cases where the doctors could
do little, Moreover, the benefit of the
presence of doctors becomes visible
only afier some time, [t is also possible
thal the reported deaths are not due bo
the epidenmic, A tsunamd suddenly hits
the state and death toll rises,

Let us Musiraie the caleulation of r
by examining the relationship between
years of schooling of farmers and the
annual yield per acre,

-
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Example 1

Mo af years
af sehesing
af foormers

Anneeal ghsld per
e En OO0 (Rs)

o s B S

1o
12

- = e

Formula 1 peeds the value of
ER}’-E.L-U:,.
From Table 7.1 we get,

Exy =
|rE [X - XF

- iz
=Y .8

N

STATISTICS FOR ECONOMICS

Substituting these values In
formula (1)

42
|‘=— = 0644

12 fﬁ )
T
'I 7 V7
The sames value can he chtalned
from formula (2) alsa,

fo_ LIX-X) {¥-¥)
VEX - X (Y -1

42

“ Az Jas -

Thus, years of educatlon ol farmers
and annual vield per acre are
positively correlated. The value of r is
also large. It implies that more the
number of years [armers invest in
education, higher will be the yvield per

---{2}

["g" ‘..:"tz acre. It underlines the importance of
Oy 1i| AR ?' Ermers’ education.
T uze lormula [(3)
TABLE 7.1
Caleulation of rhetween years of schooling of farmers and annual yield
Yoorsof X-X) E-XF Annasal yleld Y- Y-y F X-XJIv-% )
Ediearinn Jper aere iy TN Ba
X (i)
| i HE i - 5| I8
2 - 16 4 -3 a &
4 -2 4 [:] -1 i =
G i i] 10 3 it i)
A z 4 10 3 a 5]
10 4 LG 2] 1 | 4
1E (] A6 T 8] ] a
T X=g2 TN =l b ) I B s R D ST A
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5 3 ZXUEY)

r= -

JT P P

> N N

the value of the following expressions
hawve to be caleulated i.e.
FXY.EXT. TV,

Now apply formula (3) to get the value
ot r.

Let us know the inlerprelation of
different values of r. The correlation
cocfficient between marks secured in
English and Statistics is, say, 0.1. It
means that thowgh the marks secured
in the two subjects are positively
correlated, the strengih of the
relationship is weak, Students with high
marks in English may be getting
relatively low marks in siatistics, Had the
value of rbeen, say, 0.8, students with
high marks in English will imsariabby get
high marks in Statisiics.

An example of negative correlation
s the relation beiween arrival of
vegelables in the local pandi and
price of vegetables. If r is -0.9,
vedelable supply in the local meoanci
will he accompanied by lower price of
vegetables, Had it been -0.1, large
vegetable supply will be accompanied
by lower price, not as low as the price,
when ris =009, The extent of price fall
depends on the absolute value of r.
Had it been zero, there would have
een no fall in price, even after large
supplies in the market. This is also a
possibility il the increase in supply is

a9

taken care of by a good transport
network transferring it to other markets,

b5 Activity
* Look at 1he following table.
Caleulate ¢ between annual
growth of national income at
current price and the Gross
Damestic Saving as perceniage
of GO _]

Step deviation method to calculaie
correlafion coefficient.

When Lhe values ol the variables
are large, the burden of calculation
can be considerably reduced by
using a property of v It is that ris
Independent of change In origin and
=2eale. It is alzo known a2 step deviation
method. It invobves the transformation
of the variables X and Y as follows:

TABLE 7.2
Yoo Anneenl grewich  Gross Domestic
al Nattanal Savng as
Ievewrpe percenioge of GOP
1a92-934 14 x
[LE3-04 ) 23
05305 15 205
S 5-Lh 17 a7
TR 16 FL
1E8¥ 7580 e &h
15 L] £
THe-00 il 20
2000-01 -] 24
200§-02 10 23

Source: Evorpmele Suney, (200405 Pg. 5.9
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B [
where A and B are assumed means, b
and kK are common factors and have
same Signs.
'I'h:.'n r'i.".' = r!{‘l'

This can be illustrated with the
exercise of analvsing the correlation
between price index and money
supply.

Exomple 2

Price 1240 I50 180 220 230
incex (X)

Moncy 1800 20040 2500 ZT00 3000

supply
in Re rroees (Y]

The simplification. using step
deviation nethod is llastrated below
Let A = 10 b= 10; B = 1700 and
k= 100

The table of transformed variables
iz as follows:

Calculation of r between price index
and money supply using step deviation
mmethiod

TABLE 7.3

U W
[A“mu'- |"r. |r_l:|.|] T 'F £V

(1] 7 ([ ]
2 1 ¥ g
a 3 25 H 15
“ H Hl b T
12 10 144 10y 120
13 13 6% 68 1689

LU =41 ZU =35 LF =423

STATISTICS FOR ECONOMICS

vi= 343 XLV =378
Substituting these values in formmuala (3)
i [EU_}{ I.U}!

M

Jmu_{.ﬁ_EJ:Jm_f_?’_f
M

5|

Uy
=

3]

41 x 35
ST -
= 5
I r ' I
{41y® J (35
423 — 343 —
'J B 5

={}.98

The sirong positive correlntion
between  price index and money
supply is an important premise of
monetary policy. When the money
supply grows the price index al=o rises.

[ ot e

®  Using data related to Indiats
population and national income,

calculate the correlation
belween them using step
deviation method, _[

Spearman’s rank correlation

Spearman’s rank correlation was

developed by the British psychologist

C.E. Spearman. I is used in the

following situations;

|, Suppose we are irying (o estimate
the correlation between the hetghts
and weights of students in a remote
village where neither measuring
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
heighl. These ranks can then be
used to calculate Spearman’s rank
correlation coelRolent,

2. Suppose we are dealing with things
such as fairmess, honesty or beauty.
These cannol be measured in the
SUTNE WaN a8 We mmeasure income,
weight or height. Al most, these
things can be measured relatively,
for example, we may be able (o rank
prople according to beauty (some
people would argue that even this
Is not possihle because standards
and ecriteria of beauty may differ
from person to person and culture
1o culture), 17 we wish (o find the
relation between variables, afl least
one of which is of this type. then
Spearman’s rank correlation
coefficient is to be used.

3. Spearman’s rank correlation
coelfictent can be used in some cases
where there is a relation whose
directinn s clear but which 1= non-
linear as shown when the scatter
diagrams are of the type shown in
Figures 7.6 and 7.7,

4. Spearman's correlation coefficient is
ned affecied by extreme values. [n this
respect, it is better than Karl Pearson’s
rorrelation coefficient. Thus if the data
contains some extreme values,
Sprarman’s correlation coefficient can
b very useful,

Rank correlation coefficient and
simple correlation coelficient have the
same interpretation, Its formula has
been derved from simple comelation

[0

eoefficient where indbddual values have
been replaced by ranks. These ranks
are used for the calculation of
correlation. This coefficient provides a
measure of linear association between
ranlks assigned o these units, not their

values, The Spearman’s rank
correlation formuta ks
ML 14)
. ne —n

where nis the number of ohsenvations
and D the deviation of ranks assignecd
to a varishle from those assigned to
the other variable.

All the properties of the simple
correlation coefliclent are applicable
here. Like the Pearsondan Coelficient of
correlation 1t lies belween 1 and
—1. However, generally {6 is mot as
accurate as the ordinany: method, This
1= due the fact that all the information
concerning the data is not utilised.

The first difference is the difference
of conseculive values. The ficst
differences of the values of ilems in the
series, arranged in order of magnitude,
are almost never conatant. UE'I.IE]I:.-" thie
data eluster aroand the sentral values
with smaller differences in the middie
af the array.

1F the first differences werne constant,
then r and r would give identical
results: In general r, s less than or
eual ton

Calculation of Rank Correlation
Coefficient

The caletilaton of mank corcelaiion will
e illusicated under three situalions.
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1. The ranks are given,

2. The ranks are not given. They have
1o be worked out from the data,

3. Ranks are repeated.

Case 1: When the ranks are given
Excimple 3
Five persons are assessed by three

judges in a beauty contest. 'We have

to find oul which pair of judges has
the nearest approach to common

perceplion ol beatty,

Cormpelitons
Jdudge: | 2 a 4 ]
a, | 2 3 4 5
I 2 4 I B 3
C I 3 5 | 4

There are 3 pairs of Judges
necessitating calculation of rank
correlation turdce, Fonmula [(4) will be
used,

_BEDe
n' =n [

The renk comelation between A and

B iz codeulaied as follows:

r,=1

A i I¥ ¥
| d -1 1
3 4 - 4
3 1 '] 4
4 3] =1 |
5 i ] z 4
Twal 4

Substituting these values In
formula (4)

_eribe
' =ri

L=l

&

o[4]

STATISTICS FOR ECONOMICS

B 14 B4
=l 1-0.7=03

The rank correlation between A and
C 15 calculated as follows;

A [ 0 ¥
i | 0 i
2 ;N |
3 B -3 4
4 2 9 4
5 el | 1
Tetua! I

Substituting these values in
formula (4) the rank carrelation is 0.5,
Similarly. the rank correlation between
the rankings of judges B and C is 0.9,
Thus, the pereeptions of judges A and
C are the closest, Judges B and C have
very different tastes.

Case 2; When the ranks are nof given

Exarmple 4

We are glven the percentage of marks,
secured by 5 students In Economics
and Statistics. Then the ranking has
te be worked out and the rank
correlalion is to be caleulated.

Sl Merks Murks
Sieifstics Erenories
[k #] il
A fats ol
H & 48
& 55 40
o &6 S0
E Th Gh
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Sleaderid Foging i Reeniong i Rank aof X Rank of ¥ Deuioben OF
Stntlsiics Econonics ir Ranks

i L | 5.5 45 20,25
A 1 I 2 T -5 25,040
B 4 S 3 10 -7 49,040
E- ?t g 4 | a 0,040
: 5 2.5 2.5 .25
g 2 2 i 4 2 4.00
T 2.5 4.5 20.25
Onece the ranking is complete [ 12 -4 18.00
formala (4) is used to calculate rank L 10 -1 1.0
correlation, 14k B 2 4.00
11 16 L 1.000
Case J: When the ranks are vepeaied 12 5.5 &5 42.25
ard ranks of net given L0, 00

Exrmple 5
The values X and Y are given as follows

X ¥
1200 75
1150 65
1060 LTV
a0 TV
B0 a0
TE Bh
Lk 2
750 &0
730 B
T Edl
G20 &
Qi3 Th

In order o work out the rank
correlation. the ranks of the values are
worked out. Common ranks are given
to the repeated items. The common
rank is the mean of the ranks which
thiose items would have assumed if they
were slightly different from each other.
The next itemn will be assigned the rank
next to the rank already assumesd,

Here ¥ has the value 50 at the 9th,
Loth and 1 1th rank. Hence all three are
given the average rank Le. 10,

The formula of Spearman's rank
cormrelation coellicient when the ranks
are repealed is as follows

12 14
nin? -1}

E[m At —m) | miomy) J

where m . m,. ... are the number of
ma — 1,
12 e

their corresponding correction factors.
The necessary correction for this data
thus is

repetitions of ranks and

3 3
F-3 T2 M
& =—=25
12 12 12

Substituting the wvalues of these
CXPreEssions

G198+ 2.5)
R =l o (1.0.70)=0.30
12°=12
Thus, there is positive rank correlation
between X and Y, Both X and Y mowve
n the same direction. However, the

2018-18



104

relation=hip canmot he described as

sirong.

I— Activity

* Collect data on marks scored by
10 -of your classmates in class 18
and X examinations. Calculate the
rank correlation  coclliclent
betwern them. I your data do not
mave any repetition, repeal the
excrolse by talking o datn sct
having repéated ranks, What are
the circumstances in which rank
correlation coeflleient is prefertid
ta simple correlation coeffctent? 17
data are precisely measured  will
you still prefer rank cormelation
coefficient (o simple correlation?
When can vou be indifferent (o the
chlce?® DMaciess in class.

STATISTICS FOR ECONOMICS

4. ConcLusion

We have discussed some techniques
for studying the relationship between
two variables, particularly the linear
relationship. The scatter diagram gives
avizual presentation of the relationship
and is not conflned to Unear relations.
Karl Pearson's eoefficient of correlation
and Spearman’s rank correlation
measure linear relationship among
variables. When the variables cannot
be measured precisely. rank
corrclation can be used. These
measures however do not mply
causation. The knowledge of
correlation gives us an idea of the
direciion and intensity of change in a
variable when the correlated variable
changes.

Ir&h:
*  Corielation m.llj'sls al.'m:lil:a the relation bebween fwo variables,
*  Scatler diagrams give"d visual presemtalion of the nature of
refationship between two vardables,
®  Karl Pearson's cocfficient of correlation r measures numerically only

lirv=ar relat

between two variables. r liss betwesn

-1 amd 1,

* When Hla?mhl:ulbacannul be measured precisely Spearman's rank
correlation can be uged o measore the Hnear relationzhip

numerically.

o Repeated ranke need correction fctors.

L] qutet:l.hh does nol mean causation, It ciily mears

covariation.
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EXERCISES
1. The unit of correlation coefficlent bebaeen helght in {eet and weight in
kgs is
(i) kg teet

(i) percentage
i) mon-existent

2, The range of simple correlation coefficient is
[ij 0to infinity
(i) minus one o plus one
Liid) mfnus inlinity Lo infinily

3. Il r_ 15 positive the relatdon between X oand Y is of the tvpe
[l When ¥ increases X increnses

[ When Y decresses X increases
[iii} When ¥ ncreases X does nol change

4. t[rﬂ = { the variable X and Y are

(i} lineardy related
[tl) not linearty related
[LLE} imclependent

5. Of the following three measures which can measure any type of relationship
[} Karl Pearson's cocfficlent of correlation
[ii} Spearman’s ranls correlation
[iii} Scatler diagram

6, 15 precisely measured dada are avadkide the simple comrelation ooefficient is
[{] more accurate than rank correlation coetficient
[if] less accurate than rank correlation coefTiclent
[ifi} a% accarale as (he rank correlation coelficient

7. Why is r preferred fo covarfance as a measure of association?
B, Can r e outside the -1 and 1 range depending on the type of data?
9. Does correlation imply causation?

13 When is rank correlation more precise than simple correlation
coellcient?

11, Does zervo correlation mean independence?
12, Can stmple ecorrelation coellicient measure any iype of relabionship?

13, Collect the price of lve vegetables from your local market every day for
a week, Caleculate thetr correlation cosfliclents. Interpret the result

14. Measure the height of your classmates. Ask them the height of thelr
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15,
16,
L,

15,

19.

STATISTICS FOR ECONOMICS

benchmeate. Caloalate the correlaton coefficieni of thess wo variables.
Interpret the resuli.

List sorme viorables where accuraie mesasarenient 15 dimeall.
Interprei the values of ras 1, -1 -and 0.

Why does mnk correlation coeflicient differ from Pearsondan correialion
cocillcient?

Calewlate the correlation coefficient between ihe helghts of fathers in
inchies (X and their sons (Y]

X &3 Fifi 57 B G (332 7O 72

Y a7 54 G35 64 Tl T it 71

[Ans, r= 0LE03]

Calculate the correlation coeflicient between X and Y and comment on
thelr relationship:

X -4 -2 - 1 2 3
Y £ 4 1 I 4 9
[An=. 7= 1)

. Calealate the correlation coefficient betwesen X and Y and comment on

their relationship

o 1 a q 5 7 ;]
Y 2 [ a8 o 14 1&
[Ans. = 1)

|— Activity

¢ Useall the formulae discussed here 1o caleulale r between
India’s national income and exports taking at least ten
observations. _I
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Studying this chapter should

mnbh you te: :
wnclersiangd the nﬂﬂnmg of the .
term tndex nmier:

*  becore formibior with the ase g
some widely wsed [ndex
e rs:
ealculate an index nimber:
ﬂppreﬂr.‘tte irs. Il:mlflhﬂ:m

1. INTRODUCTION

You have learni in the previous chapiers
how summary measurcs can be
obtained from a mass of data. Now you
will learn how to obtain summary
measures of change in a group of
related varlables.

Rabi goes 1o the market alter a long
gap. He finds that the prices of most

Index Numbers

commodities have changed. Some
ftems have become costlier, while others
have become cheaper, On his return

from the market, he tells his father
about the change in price of the each
and every ltem, he bought. It is
bewildering 1o both.

The industrial sector consists of
many subsectors. Each of them Is
changing., The output of some
subsectors are rising, while it is falling
in some siubsectors. The changes are
not nniform. 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 [

An industrial worker was eamning 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 fdsen 12 times
during this peried? By how much
should his salary be raised so that he
is as well olf as before?

Cose 2

You must be reading about the sensex
in the newspapers. The sensex crossing
000 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?

Cose 3

The government says inflation rate will
not accelerate due to the rise in the price
of petrolewm 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 15 AN INDEX NUMBER

An index number is a statistical deviee
for meéasuring changes in the
magnitude of a group al related
variahles. It represents the genersl
trend of diverging ratios, from which it
is calculated, It I1s a measure of the
average change in a group ol related
variables over two different sltuations.
The comparison may be between like
categories such as persons, schools,
hospitals elc. An Index number also
measures changes in the value of the
variables such as prices of specified st
of commndities, volume of production

STATISTICS POR ECONDOMICS

in different seciors of an industry,
production of various agricultural
crops, cost of living ete.

."'..H;:H,'\I' SR

(2 mE

Conventionally, index numbers are
expressed in terms of percentage. Of the
two periods, the perlod with which the
comparison Is o be made, Is kKnown as
the base period. The value In the base
perod i3 given the Index number 100,
If you want to Know how much the
price has changed in 2008 from  the
level in 19940, then 1990 becomes the
base, The index number of any period
i in proportion with it. Thus an index
number of 260 indicates that the valoe
is two and hall Hmes that of the base
period.

Prce Index numbers measure and
permil comparison of the prices of
certain goods. Quantity index numbers
measure he changes in the physical
volume of production. construction or
employment. Though price index
numbers are more widely used, a
production index is also an linportant
Indicator of the level of the outpul [
the economy,
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3. ConsTRUCTION OF AN INDEX NUMBER

In the lollowing sections, the principles
ol constructing an Index number will
be illusirated through price index
numbers,

Let us look at the foliowing cxanple:
Example |

Calculation of simple aggregative price
e

TABLE 8.1
Coremadily Hose Cemeni Pereeninge
o period vl e
price (K=l price (Rs)
A 2 4 ([N}
£} ] G 20
C i 5 2o
] 2 3 5

As you observe In this example, the
perceritags: changes are dilferenl for
every commodity. If the percentage
changes were the same for all four
items, & single measure would have
been sufficient (o describe the change.
However, the perceniage changes differ
and reporting the percentage change
for every item will be conlusing, It
happens when the number of
commodities is large, which is common
im any real market sltuation. A price
Index represends these changes by a
single numerical measire.

There are two methods of
cmstrucling an index number, 11 can
be computed by the aggregaiive
method and by the method of
aieroging relailres,

109

The Aggregative Method

The formula for a simple aggregarioe
price index is

L3 ¢

By, = —L-x100

i |

Where P and P, indicate the price
al the commuodity in the current periocd
and base perod respectvely. Using the
data from example |, the simple
aggregative price ndex is

i 4+H+5H+3
& 2B+ a+2

Here, price is sald {o have risen by
38.5 per cent

Do you know that such an index is
ol lmited use? The reason ks that the
units of measurement of prices of
vartous commumodities are not 1he sarme,
It s ynweighied, because the relatie
Imporiance of the liems has nol been
properly reflected. The lems are treated
as having equal Importance or welght,
Bui what happens in reality? In reality
the items purchased differ in order of
Importance. Food items ocoupy a large
proportion of our expenditure. In that
case an equal rise in the price of an
Item with large welght and that of an
item with low weight will have different
Implications for the overall change In
the price index,

The formula lor a weighted
agaregative price index is

¥ 100 = 1L38.5

i LPhq, 00
R %1
' EP,

An Index numhber becomes a
welghted index when the relative
importance of items is taken care of.
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Here welghts are quantity welghts. To
construct a weighted agdregative index.
a well-specified basket of commaodities
is taken and its worth ecach year is
calculaded. It thus measures the
changing value of a fixed agoregate of
gnn-da. Since the (otal value changes
with a fixed basket, the change is due
i price change, Various methods of
calculating a welghted aggregative
frdex use different baskers with respect

bo i,

Example 2

Caleulation of weilghied aggregalive
price index

TABLE 8.2
Hase perid Crrment perind

Comumoelitg Fricet  Quantity Frice Quialiiy
F, 4 F, q,
A 2 i[i] 4 il
C] ] 12 (] 10
L 4 ALk o 15
D Z 15 3 10k
B Y
- _"PI %100
3 I'Iq.lr
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dxlﬂ+hxl.¢v512ﬂ+ﬂxlﬁ

= 100
2x1ﬂ+5312+4 w20 +2x15
=Exlﬂﬂ—1353
150(h

This method uses the base periocd
quantitics as welghis, A weighted
aggregative price Index using base
period guanttes as welghts, Is also
known as Laspeyre’s price index, It
provides an explanation (o the guestion
that i the expendiiure on base period
haskel of cornmoclities was Fs 100, how
much should be the expenditure In the
curreni period on the same basket of
commodities? As you can see here, the
value of base period quantities has risen
lay 35,3 per cent due to price rise. Using
base period quantities as weights, the
price is sald to have risen by 35.3
pereent.

Sinee the current period quantities
differ from the base peried quantities,
the inddex number using current period
welghts gives a different value of the
index number,

P
By =Wl?1l.xlm
FEH+BXI0+5=x1H+3 =10
T Ox5+5x10+4x15+2x10
185

=— ®100=134.1
140

w 100

It uses the current period gquantitics
as weights, A weighted aggregative
price index using current period
quantities as welghls is Known as
Paaosche's price tndex. It helps In
answering the question that, il the
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current period basket of commodities
was consumed in the base period and
iff we were gpending Bs 100 on i1, how
much should be the expenditure in
current period on the same basket of
commodities. Paasche's price index of
1321 §s Interpreted as a price rise of
32,1 per cent. Using current period
weights, the price is said to have riaen
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 eommodity in the current period Lo
that ln the base period, asually
expressed in percentage terms. The
methad of averaging relatives takes the
average of these relatives when thers
are many commodities. The price index
number using price relativdes -is
defined as

B, =~z P10

B Po

where P oand P indieate the price of
the ith commaodity in the current perod
and base period regpectively. The ratio
(P, /P ) ¥ 100 s also referred to as price
relative af the conmmodity, nstands lor
the number of commoditics, In the
current exmple

Pim—=|=—f=f—=+=|x 1[0 =149
42 5 4 2

128,88
i

Thus, the prices of the commodites
have risen by 49 per cent.
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The weighted index of price relatives
is the weighted arithmetic mean of price
relatives deflned as

2 P1i 3
oW — =100
Lisi i[Fu:u J

Pm=
E?:l Wi
where W =Weighlt.

In a welghted price relative ndex
welghts may be determined by the
praportion or percentage ol
expenditure on them In total
expenditure during the base period, It
can also refer to current perfod
depanding on the formula used. These
are, essentially, the value shares of
different commodities in the total
cxpenditure, Ingeneral the base period
weight is preferred to the current period
weight. It is because caleulating the
weight every year is inconvenient. It
also refers to the changing values of
different baskets. They are strictly not
comparable, Exatiple 3 shows the type
of Information one needs for caloulating
weighiled price incdex.

Example 3

Caleulation of welghted prive relafives
irex

TABLE B.3
Cormmoding  Welght Brase Currerd Prips

nte jearprise gear el
price fui Rsl
fivn st
A 411 2 4 2o
B 34 3 & L20
L5 20 4 G 2
8] 143 2 d 1543
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The weighted price index is

P
LoaWwi [ = 100
P
Foi = =
iz Wi

A0 200 + 30 % 120+ 20 % 125 + 10 180
= 100
= |56

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
irvclex differ, as they should. The higher
rise in the welghted index Is due to the
doubling of the most important item A
in Exarmple 3.

r Activity

* Interchange the current period
values with the base period
valucs, In ithe data given in
Example 2, Calculute the price
Index using Laspeyre's, and
Paasche's  Tornmula. What
difference do you observe from
the earler Mlustration? _|

4. Somz Darortant Inoex Novmaers

Consumer price index
Consumer price thdekx [CPI}, also
known as the cost of living index,

STATISNCS POR ECONCOMICS

measures the average change in retail
prices. Consider the statement that the
CH for industrial worsers (2001=1 00}
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
commoditics, he needs Rs 277 in
December 2014 to be able to buy an
fdentical basket of commodities, It is
nol necessary that he/she buys the
basket. What is important is whether
he has the capability to buy it

Esample 4

Construction of consumer price (ndex
number.

IWR O786.85

CPl=Tw 100

=497.86

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 nceessitating an upward
adjustment in wages and salores, The
rise is cqual to the amount, it exceeds
100, If the index is 150, 50 per cent
upward adjustment is reguired. The
salaries of the emplovess have 1o be
ralsed by 50 per cent.

TABLE 8.4
ftem Wirighd in % Boseperod  Curmont perisd R=P /P % 100 WH
w price (Rs) price (sl din

ol i L5 145 B 67 JBE3.45
Fsel 10 a5 23 82,00 2000
Clnl 20 T3 85 8667 1733 40
Frml 15 30 30 L0000 1580000
Mizc 20 40 45 1128 5000

SF L EN
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Consumer Price Index Number

Government agencies in India prepare

a large number of consumer price

index numbers, Same of them are as

fealbos:

* (Consumer Price Index Numbers for
Industrial Workers with base
2001=100. Value of Index in May
2017 was 278,

*  All-India Consumer Price Index
Numbers for Agricultural
Labourers with hase 1986-
B7=100. Value of Index in May
2017 was B72.

s All-India Consumer Price Index
Mumbers for Rural Labhourers swith
base 1986-B7=100, Value ol Index
in May 2017 was 878.

= All-India Fural Consumer [ndex
with baze 2012 = 100, Value of
Index in May 2017 was 1333

#  All-India Urban Consumer Price
Index with base 2012 = 100, Value
of Index in May 2017 was 129.3
All-lndia Combined Consumer
Frice with base 2012 = 100, Value
of Index 1n May 2017 was 131.4
In addition. these indices are

avallable &l the state level,

The detalled methods used [or
calrulating each of these index
numbers 18 different and it s nol
necessary o go into theese details.

The Reserve Bank of India is using
the All-Indla Combined Consumer
Price Index as the maln measure af how
consumer prices are changing,
Therelore, some details are necessary
about this index number.
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Thiz index is now belng prepared
with base 2012 = 100 and many
improvements have beesn made in
accordance with International
standards. The baskel of items and
welghing diagrams for the revised series
has been prepared using the Modifled
Mixed Heference Perlod (MMRIP) data
of the Consumer Expenditure Suivey
[CES]. 2011-12 of the 68th Round of
National Sample Survey [(NSS) The
weightaae as follows:

Ry Greps Wedahr
Pasrsd auwed beverages 580
Parn, tobacen sanel Intexlonmis 2.938
Clothlng & fontwear 653
Housisgg LOLINT
Fuvel & liglt G
M=, group 2852
Cherasmad TR

Souree: Economic Survey. E20l4-15
Gorerrorent qf bk,

Data are provided on the mate 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 Lo
iriflzation.

The Consumer Food Price Index
ICFPI iz the same as the Consumer
Price Index for ‘Food and Beverages
exoept that il does not include aleaholic
beverages' and “Frepared meals,
anacks, swects, etc’,

Wholesale Price Index

The Wholesale price index nwmber
irtclicates the choange in the genenal
price level. Unllke the CPL 1 does not
have any reference consSumer Caegory.
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It does not include [tems pertaining to
scrvices like barber charges, repairing,
[

What does the statement “WHl with
2004-05 as base is 253 in Ociober,
2014" mean? It means that the general
price level has risen by 153 per cent
during this period.

The Whalesale Price Index is now
being prepared with base 2011-12 =
100G, The value of the index for May
2017 was 112.8. This index uses the
prices Lhat are prevailing at the
wholesale level. Only the prices of goods
are included. The main types of goods
and their weighis are as lollows:

Mikar Groups Wit
Primany Articles 23862
Fuel and Power 1315
Manubetured Products £, 23

Sl Commditkes T lesdline indlation” #0004
WY Foodl Frickes” 24, 20

Bourea: Minisiry of Statistics amd
FProgprormine brglementoalion, 2016-17

Usually the data on Wholesale
Prices is available gulckly. The "All
Commsdities Inflation Rate” iz aften
referred Lo as "Headline Inflation’.
Bometimes 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
Monufactured Products group, Other
economlsts ke to focus on the
wholesale prices In manufactured
gonds [other than food articles and also
excluding fuel) and for this they study

STATISTICS POR ECONOMICS

'‘Core Inflation’ which make up arowund
55% of the total weight of the wholesale
price Index.

Index of Industrial production

Uinlike the Consumer Price Index or the
Whaolesale Price Index. this is an index
which tries to measure quantities. With

effect from April 2017, the base vear
has been fixed at 2011-12 = 100, The
reason for the fast changes in the base
year is Uhat every year a large nurmber of
ftems elither stop belng manufactured or
bocome Inconscquential. while many
other new iltems start getting
manufactured.

While the price indices were
easentiolly weighied averages of price
relatives, the Index of Indusirial
production is a weighted arithmetic
mean of quantity relatives with weights
being allotted to various ftems in
proportion to value added by
manufacture n the base year by using
Laspeyre's formulat

n
iz | 1V "

P = =
Li=1 Wi

10

Where 11P, ia the index, g is the
quantity relative for vear 1 with year O
as base for good i, W, is the weight
allotied Lo the good & There are n goods
ir1 the production index.

The index of Industrial Production
Is avallable al the level of Industrial
Sectars and sub-sectors. The main
branches are ‘Mining, ‘Mamifacturing’
and ‘Electricity’. Sometimes the focus
s on what are called “core” iIndustries
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namely coal, crude ofl, natural gas,
refinery products, fertilisers, steel,
cement and electricity, The Eight Core
Industries have a combined weight of
40.27 per cent in the P

TABLE 8.5
Patvern of ITF
[Industrial Preduction Sectora)
Sector Weight
Feliring 14.4
Manufaciuring Ti.6
Eleiriiiy 5.0
Govneren freclooe 100,43

Bouaree: Mindslry ol Statislics ond
Frogranune dmplermeniolisn, 200617

The tndex of Incdusiral Production

ig also avallable according to the "use”
of the product, that Is, for example,

"Primary Goods”, “Consumer
Durables” and =o on.
TABLE .65
Weightage Patiern of TP
(Uss-based Graaps)
ez Wit
Primnry 4.1
Caplie Ginods B
Frtermseo laie Caoils 17.2
almestacturef Corssleciads Goenls 1225
Crorisumar Dnaralibes 12.8
Consumer Nor-dariles 153
Gerterenl Fricdes 1000

Source: Minisiry of Statisfics o
Programme implemeniabcn, 2006 17

Human Development Index

Another uselal index widely used 1o
know the development of a country Is
Humman Development Index (HDH) about
which you might have studied in
Class X
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BEnNsEX

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.

It is the benchmark Index for the Indian
stock market, It consisis of 30 siocks
which reprezent 13 sectors of the
economy and the companies listed are
leaders in their respective industries, I

ErNIER

S0

the sensex rises, it indicates that the
market is doing well and investors
expect hetter earnings from companies.
It also indicates & growing confidence of
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Inveators In the basic health of the
COOTLOTIEY,

B. Issues Iv THE CONSTRUCTION OF AN
INDEX NUMBER

You should keep certain important issues
in mind, while constructing an index
number,

* You nced to be clear about the
purpose of the index. Caleulation of a
volume index will be inappropriate,
when one needs a value index,

*  Besides this, the Mems are niod equally
important for different groups of
consumers when a consumer price
index is constructed. The rise in petrol
price may not directhy impact the ving
condition of the poor agricultural
labourers. Thus the fems to be Incleded
in any Index have to be selected carefully
te be as represenfative as possible, Only
then you will get a meaningful pleture of
the change.

& Fuery index should have a base vear.
Thi=z base year =hould be as normal as
possible. Years having extreme values
should not be selected as base vear, The
period should also nol belong to wo far
i the past. The comparison belween
1993 and 2005 is much more
meaningul than a comparison between
1960 and 2005, Many items in a 19460
typical consumption basket have
disappeared at present. Therefore, the
base year for any index number is
rovtinely upsdated.

*  Another isaue is the cholee of the
formula, which depends on the pature
ol guestion to be studied. The only
cifference between the Laspeyre's index

STATIENICS POR ECONOMICS

and Paasche's index s the welghts used
in these formulae,

*  Besides, there are many sources of
dhata with different degrees of reliability,
Data of poor reliabillty will give
misleading results, Hence, due care
shoukd be 1aken in the collection of data.
Il primary data are not being used, then
the most reliable source of secondary
data shiowld be chosern.

[_ Activity

= Colleel data from the logal
vegelnble moarket over awesls for,
at least 10 Hems: Try -fa
vansireel the d;:_lf:,* F:rll:'ﬂ- Index
for the week. What prohlems do
von encounier in applying both
meihods for the constructlon of
a - price Index? J

6. INDEX NUMBER IN ECONOMICS

Why do we need (o use the Index
mumbers? Whikesale price index number
WP, conaumer price index number
ICPT) and ndustrial production index
MIF) are widely used in policy making.

*  Consumer index number (CPI or
cost of living index numbers are helpiul
in wape negoliation, formulation of
income policy. price policy, rent control,
taxation and general economic policy
formulation.

* The whaolesale price index (WP is
used 10 eliminate the effect of clianges in
prices on aggregsles, such as national
Ineoime, capital fommation, efe.

*  The WP is widely used to measore
the rate of inflation, Infiation isa general
and continuing increase in prices. If
inflation becomes sulficiently large,
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money may lose jis fraditional function
as a medium of exchange and as a unit
of account, s primary impact lies in
lowering the value of money. The weeldy
inflation rate is given by

X - X,

———n 100 where X, and X, | refer

to the WP for the t™and (t-1)* wecks.
* CPl are used in caleulating the
purchasing power of money and real

WELTE!
if} Purchasing power of money = 1/
Cost of living index
i) Real wage = (Money wage/Cost of
Uving index) = 100

If the CPI (1982=100] is 526 in
January 2005 the equivalent of a rupes
n January, 2005 iz given by

1000
Hs T =0L19 | [t means that it is

worth 19 paise in 1982, Il the money
wiage of the consumer is Bs 10000, his
real wage will be

1093
b
It means Rs 1,901 in 1952 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 1882 standard of Ihing
the salary should be raised to Rs
15,780 which Is oblained by
multiplving the hase period salary by
the factor 526,100,
¢ Index of industrial production gives
s aquantitative figure about the change
in production in the industrial sector.

Rs 10,000 = =Re1.901
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# Agriculiural production index
provides us a ready reckoner of the
performance of agricultural sector,

* Sensex is a useful guide for
investors in the stock market. 1T the
sensex is rising, Investors are optimistic
aof the future performance of the
cconomy. It is an appropriate time for
Ivestment,

Where can we get these index
numbers?

Some of the widely used index
numbers — WP, CPL, Index Number of
Yield of Principal Crops, Index of
Indusirial Preduction, Index of Foreign
Trade — are avallable In Economic
SLTLEL.

F Activity
*  Check fom the pewspapers and
consiruct a thme series of sermsex
with 10 observations. What
happens when  the base ol the
consumer price Index is shifRed
from THEZ fo 20007 J

7. ConcLusion

Estimating index number enables youl
to calrulate a single measure of change
of 4 large number of ltems. Index
numbers can be calculaded for price,
quiantity, volume, elc.

1t iz plsty clear from the fonmulae that
the index mumbers need to be Interpreted
carcfully. The items 0 be included and
the choice of the base period are
mportant. Index mumbers are extremely
important in policy making as |s evident
by their various uses.
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Recap
An index number Is a statstieal device for measuring relative
change in & large number of {tems. 7
There are several formulac for working cut an Index number and
every formula needs (o be interpreted carefully,
The chojoe of formula largely depends on the guestion of interest.
Widely used index numbers are wholesale price index, consurmer
price Index, index of industrial production. agricultursl production
index and sensex,
The fndex numbers are indispensable in eeonomic policy

S >

EXERCISES

An index number which nccounts for the relative importance of the
(tems s Known as

fi] welghted index

(L) simple agdregative index

[ifi} simiple average of relatives

In most of the welghted Index noumbers thie weighl pertains toe
6] hase vear

[#] current year

(lif} both base and current yvear

The impact of change in the price of & commodity with htile weight n
e index will T

(1] small

i) large

(i} uncertain

A consumer price index measures changes in
(I} wetall prices

[i{] whilesale prices

iy producers prices

The item having the highes! weight in consumer price index for
industrinl workers is

1N Fool

Lil) Housing

fu Clothing
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B, In general, inflation ks calculated by using

T

il wholesale price index
(i) consumer price indes
(ifi) proeducers’ price {ndex

Why do we need an index number?

B. What are the desirable properties of the base period?

a

1.
1.
s the change In any price reflected in a price index number?
13,

12

14,

1 5.

LG,
17,

18

Why is it ezsential (o have different CPH for different categoties of
consumers?

What does o consumer price index for Industrial workers measiire?

Whal is ihe differenee etween a prioe index and a guantity index?

Can the CPI for urban non-mannmal employees represent the changes
im the enst of Hving of the President af Indla®™

The monthly per capitn expendilure Incurred by workers for an
Industrial centre during 1980 and 2005 on the lollowing llems are
given below, The weights of these jtems are 75,10, 5, Band 4 respectively,
Prepare a weighted index number for cost of living for 2005 with 1980
as the hase.

Irems Price in 1380 Price in SNk
Food ILE 4 2
Clothing 203 25
Fuel & lighiing 15 0
House rent 30 A0
Mg 35 a5

Head the following table carefully and give your comments.

INDEX OF INDUSTRIAL PRODUCTION BASE 1993-94

Indiestry Welght n 1 -7 SENRA-L004
Creneral index | 0K 304 1 84,0
Mining and quarrving H 118.2 146.9
Manulfaciuring T9.58 133.4 196.6
Electricity 1064 12240 1726

Trv to list the Important ems of consomption n vour family,

I the untr!r:,r of & rerson in the base yirar is Rg 4 000 PEr annum ol
the current year salary ts Rs 6,000, by how much should his salary be
raised to maintain the same standard of living if the CPI is 4007

The consumer price Index for June, 20006 was 125, The food index was
120 anmed  that of other items 135, What is the percentage of the total
welght given to food?
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18, An enguiry into the budgets of the middle class [amilies in a certain
clity gave the following nformation:

Expenses on fems Fioard Fuel Clothing Rent Misc.
JFE% 1% 2(1% 15% 20
Price {in Ra) in 2004 1 50K 250 5D S0 400
Price {in Rs) in 19495 1400 200 SO0 I 250
Whal i=s the cosl of l'i“'.-'ing index du:l‘ln.g ik year 200 as tﬂniplln‘.‘d with
L aG

20. Hecord the dally expendliure, quantities bought and prices pald per
it of the dafly  purchases of your Fmily Tor two weeks, How has the
price change affected your family?

21, Given the ollowing data-

Yeor CP o indusirio CH afagmisuliesal Wi
rkers lbwnirors - ay= 10"y
(I =1 () [ [9HE-87 = 100

1EG-o B R 121.6
1HEaG - Jaz 256 127.%
1947 -G8 R ILL] 264 1328
1508 414 283 1407
1889-00 A2H S08 1453
200001 A4 06 1687
QUM | xR 453 05 16E%
2R3 482 ] 1668
2005304 S0 331 175.8

Souroe Eoorornle Swresey) 2004-2005, Goerromenl of frcio

(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 ftems amd
the Goods and Services Tax (GST) rales applicable to these jlems is as

follows:

Item Monthly Expense{Rs) GST Hate U
Careals LE00 0
Egan 260 0
Fieh. Meai P T 0
Medicines S0 &
Bingas A -]
Transpaor (LH =
Buslter S50 12
Balaowal L 12
Tormain Keichup 40k 12
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Bisiuits K+ 15
Cikes, Pasiries 20 1B
Brunded Garments 1o 1B
Viumaarm Clesaer, Car | CHHE a8

Caleulate the average tax rate as far as this amily & concerned.

I_ The calculation of the average GST raie makes use of the
formula for weighted average. In this case, the weights-are the
shares of expenditure on cach category of goods, The total weight
i equal fo the total expendliure of the family. And the variables
are the GST rates.

Category  Expenditure Weight' [w) OST Rate (x) Wk
Categomny 1 Bl ] &) i
Category 2 2410 .05 14
Catcgory 3 100 012 Iz
Category 4 200 s 2
Category 5 L0 0.28 2500

J500 338
The mean GST rate as far as this family is concerned is (338)/
(3500} = 0.966 i.e. 9.66% _l
[3 Activity

*  Consult your olassteacher to make a lst 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 s table of consumer price index for indusirial warkers 1n
thie fast 10 vears and caleulate the purchasing power of money,
How is it chianging? _!
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Use of Statistical Tools

Studying this chapter should

= ke familiar wibth steps Tn
deslgning a profect;

*  apply varous stolistical fools in
analiysing a problem

1. INTRODUCTION

You have studied about the various
statistical tools. These tools are
Emporiant for us in daily life and are
used in the analysis of data pertaining
to economic activitlies such as
production, consumption, distribation,
banking and insurance, trade,
iransport, cic, 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 varous types of analysis.
For example, you may have to collect
information aboul 2 product from the
consumer of about a new product or
service to be launched in the market by
the producer or analyse the spread of
mformation technology in schools and
so on, Developing a project by
conducting a survey and preparing a
report will help In analy=ing relevant
information arnd suggesling
improverments in a product or system.

Steps Towards Making a Project

Identififing a problem or an area of
sifuely

At the outset, you should be clear about
what vou want to study. On the basis
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of your ohjective, yvou will proceed with
the collection and processing of the
data. Por example, production or sale
of a product ke car, mobile phone,
shoe polish, bathing scap or a
detergeni, may be anareaof interest to
you, Yo may ke to address cerialn
water or electricity problems relating to
houscholds of a particular area. You
may like to study aboul consumer
awareness among households, Le.
awarcness about rights of consumers.

Choice af Tanget Growp

The cholce or identification of the target
group ls important {or framing
appropriate guestions for your
questionnaire. 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 seap, you will target all rural and
iirban consumers, For the availability
of safe drinking watar your targel
group can be both urban and rural
population. Therefore, the cholce of
target groups, to identify those
persons on whom you focus your
attention, is very lmportant while

preparing the project report.

Collection of Data

The objective of the survey will help vou
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

13

collection of data by using primary
method can be done by using a
questionnaire or an interview schedule,
which may be obtalned by personal
Interviews, mailing fpostal surveys,
phone, email, ete. Poslal guestionnaire
must have a covering letter giving
details aboul the purpose of inguiry,
Your objective will be Lo determine the
size and characteristics of your targdet
group. For example, in a study
pertaining to the primary and
secondary level female literacy or
consumption of a partieular brand or
soap, vou will have (o go Lo each and
every family or household to collect the
information Le. you have to collect
primary data. If sampling Is used m
vour method of data collection, then
care has to be taken about the
suttability of the method of sampling.
Secondary data can also be used
provided [t suits your requirement,
Secondary data are usually used when
there {8 paucity of time. money ancd
manpower resouUrces and the
information is easily available,

Drganization and Presentation af
Dheatien

Alter collecting the data, you need
to process the Information so
recelved, by organising and
presenting them with the help of
tabulation and suitable diagrams,
e.g. bar diagrams, pie diagrams, ctc.
about which you have studied In
chapter 3 and 4.
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Analysis and Interprefation

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 {t exists
among the varables. You have aciuired
the knowledge related to above-
mentioned measures In chapiers 5, 6
and 7,

Corclusion

The last step will be to draw meaningful
conclusions afier analysing and
interpreting the results. 1T possible wou
st try o predict the foture prospects
antd suggestions relating to growth and
government policies, ete. on the basis
of the Information collected.

Bibliographg

In this sectlon, you need to mention the
details of all the secondary sources, Le.,
magazines. newspapers, research
reponts used for developing the project.

2. SvaceEsTED LisT oF PrROJECTS

These are a lew suggested projects. Yoo
are free to chonse any lopie that dealz
with an economic issue.

1. Consider yourzell as an advisor Lo
Transport Minizier who aims o
bring about a better and coordinated
sysiem of transportation. Prepare a
project report.

2. You may be working in a village
eoltage industry. It could be a unit
manufacturing dhoop, agarbaril
candles, jute products, etc, You
want to starl a new unit of your

=
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own. Prepare a project propoasal for
getting a bank loan.

Suppose vou are o marketing
manager in a company and recenthy
vou have pul up advertisemeonts
about your consumer product,
Prepare a report on the effect of
advertisements on the sale of your
procuct,

. You are a District Education Qilcer,

who wants o assess the literacy
levels and the reasons for dropping
out of school children. Prepare a
report.

Suppose you are & Vigllance Offlcer
of an area and you receive
complainis aboutl overcharging of
goads by traders .., charging a
higher price than the Maximuom
Retall Price [MRF). Visit a few shops
and preparé a reporl on the
complalni,

Consider yoursell to be the head of
Gram Panchayat of a particular
village who wanis to Improve
amenities lke safe drinking water
to your people. Address your issues
in a report form.

As g represeniative of a local
government, you want to assess the
participation of women in various
employment schemes in vour arcea.
Prepare a project reporl

Yot are the Chief Health Officer of a
rural block. ldentify the issues to
be addressed through a project
study, This may include health and
sanitation problems in the area.
As the Chiel Inspector of Food and
Civil Supplies department, you
have received a complaint about
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lood adulteration in the area of
vour duty. Conduct a survey to find
the magnitude of the problem.

10. Preparc a report on Polio
immunisation programme in a
particular area,

11 You area Bank Oificer and swant G
survey the saving habits of the
people by taking into consideration
Income and cxpenditure of the
people, Prepare a report,

12, Suppose yous are part of & group of
students who wants Lo study
Farming practioes and the problems
lacing farmers in a village. Prepare
a project report.

3. SavrLe ProJecT

This I8 a sample project for your
guidance. Depending om the subject of
yvour siudy the method used will
obviously be differenil [rom the one
used here.

Project

X Is a young entreprencur who wants
to sel up a factory to produce
teothpaste, You are asked o advise X
aboul how he should proceed,

Ome of the st things you could de
would be (o study people’s {astes with
regard o toothpastes, thelr monthly
expenses on tooithpaste and other
relevam factks. For this, you may declde
Lo collect primary data.

The data is (o be collected with the
help of a gquestionnaire, Whatever
guestionnaire you use must be capable
of generating the information which
you necd for vour study. Suppost you

IR

decide that ihe most iImportant

information that you need for your

study 1s:

* The average monthly expendiiure
on Loothpaste

* The brands of toothpaste that are
currently in demand

* The attitude of (he cuslomers
towards these brands

*  Customers’ preferences in regard to
ingredients in the ioolhpaste

* The major media Influences on
comsumers' demand for toothpaste

* The relation between income and all
the abowve factors,

I your can gel hold of a questionnalre

that has already been tried out and

tested (perhaps for some similar study],

you could use it after suitably

modifving i o suit your requirements.

Otherwise, youw mioy need (o prepare the

questionnaire yourscll, making sure

that all the required Information has

been asked for,
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EXAMPLE OF QUESTIONNAIRE T BE
USED FOR THIS FROJECT REPORT

1. Name
2, Sex
3. Ages of family members (In years)

5. Monthiy family income
6. Location of residence Urban )
Rural
7. Major occupation of the main
Bread-winner:
(l} Service
(iil Proflessional
(i} Manufacturer
(bl Trader
ivi Any other [please specify) T
&, Does your [amily use tonthpaste to
clean your teeth?
Yes—] No[—]
9. If Yes, then according to yon what
should be the essential qualities af
a good toothpaste (you can tick
maore than one option:
(i} Plain
i) Gel
[ill] Antiscptic
(vl Flesrouared
(v Carrles Protection
(vi} Fluorde
[vii) Oither
10, I Yes, which brand of toothpaste
do you nse?
11, How many 100 gram packs of this
toothpaste do you use per month?

[0

JOoo00
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12, Are vou satizfiled with this

toothpaste? Yes| 1 MNof
13, Are vou prepared to try oul & new

toothpaste?Yes[ ] No[_]
14. Il Yes. what are the features you

would like in the new ioothpaste?

(vou can tick more than ooe option):

{ii Plain

fii) Gel

[ty Antiscptic

vl Flavoured

fv] Carries Protection

fvi) Fluoride

fvii) Oihier
1 5. What are the main sources of your

information about toothpaste?

il Cinema

[ Exhibitions

(E3E) 1rnlermel

(iv] Magarines

[v] Newspapers

fvi) Radio

[vil] Sales Representatives

[wiii) Television

ix} Other

L

i

JOunaon0

DATA ANALYSIS AND
INTERPIRETATICN

Alter collecting the required Infonmation
vou now have to organise and analyse.
The final report may be as follows:

EXAMPLE OF SIMPLIFIED PROJECT
REPORT

1. Total Sample Skze: | 00 houscholds

2. Location: Urban 679
Rural 3394

Observation: Majority of users
belonged to urban ares.
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surveved have 3-6 members.
iiil Monthly Family Income status
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Observation: Majority of the families
surveyed have monthly income between
10,000 o 30,000,

{=H)

L 50800
b

= JIHHH)- 2K = [ RIRH]

) I'ﬂ'd’i(ﬂ_my e
Y E N

{340 [--m]1
a'Jmu'

= Jravie x 5000
Jrza o0

Fork

| R S0
= G

The mean income was Bs, 18000 and
slandard deviatlon was Rs 8000

BTATISTICS POR ECONOMICS
(i) Monthly Family budget on
toothpaste

The mean expenditure on toothpaste
per houschold was Rs, 104 per month
and standard deviation was Rs. 3560,

X=A4+—nr
vr

= 1{M) + ﬂ-2"24-[!'
1

= I

vi' ( Lo\
[-wi_-;.]] A0

[ 1
. fi"i[u.] i
T L1

=408 001 =40
=79 %4l

= [LEW X 40
= 35.000

=]
il
o |

Frequnoey Matribution of Monthly Family Expenditure en Toothpaste and Caleulation

il Mean and Séandard Desdation

Irecomme Ciass. Micpobm x Freg. [ =X P00 40 A K
i 2 5] f ] il
0-40 20 B - -10) n
A0-50 G b +] -2 20
Bl 120 41K 40 [#] 0 L]
1260160 L 30 1 30 a0
164-200 LB ) 2 10 20
LK 1 4]
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(vl Major Dccupational Status

il Basis of selection

123

Frmify) Loviypadion Mo of Famiies Fieiures Frarrdly merbers
Servioe 30 Adverisement 16
Proviessionail 5 Persunded by the Dentist B
Mamulactiire 10 Price 35
Trader 40 ]ﬁﬂﬂk i ;g
Ay other {please specify| 15 |nd;'t| - 10
Starcartlised marking 14
Trled new product 1t
Migjor Derrngubional Status Company's bramd mame 35

T

Observation: Majority of the people

B I gelected the toathpaste an the basls of

e standardised markings, guality, price

. 1 and company's brand rmame.
i T jviii}l Taste and Preferences

L : Farenct Sexttsled Ureseatisfived
- Agjuiafresly 2 a
KA Cilsaca 5 4
Cl 10 2
M Frabesvicnsal [ Massacierer B Any wher D Seeriee S Trader Ek::ﬂ:]: = 2
: Meswsik 3 2
Pepsadent 15 2
< . Anelior z S
Fig. 8.4: Mo clingrorr S 0 I
Observation: Majority of the familics s : a
surveyed were cither serdce class or Sersodyne 5 2
traders, Pespert 2 a

fvi) Preferred use of toothpaste

Observation: Amongsl the most used
toothpastes the percentage of

Hrewid M i HTL

Hrorwd Mo ofHh.

dissatisfaction was relatively less.

[iv)] Ingredients Preference

Aruziresh 5 Asxhior i
Cibsaaa 1 Riibawl 3

Clivsin-anpy I3 Prdirnfse 3 gﬂ‘r‘ ;g
Crilgaie B Mesiak 5 m‘;u“m"_ e
Pepsodend 20 COralE T do s KD
Pzl 4 Seasedne Cares protective A0
Ay ollear 3 Flusieide Lo

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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vl Media Influence

Adpertisemen Frmilies dyfluenced
Televislan a7
MNewspaper a0
Magipzne: 2
Cinsa 25
Sales repreacntative 15
Extibibs - sl 1
Hadia 1&
Biale of Media

S

™
O Hnls el bbodia

=
i
=

Rl i
i

Fig. 9.6: Hor dingrom

Observation: Majority ol people came
(o know about the product either

STATISTICS POR ECONOMICS

through television or

NICWSPaEgHer.

i) Concluding Note af the Praject
Report

Majority of the users belonged to urban
area, Most of the people who were
surveved belonged (o age group 25 Lo
50 yvears and had an average 3-6
members in a family. The monthly
irveoare of these families ranged between
Re 10000 and Rs 30,000 and their
main cecupations were service and
irading, Expenditure on toothpaste
accounted for about Rs. 104 per month
per houachold. Pepsodent, Colgate and
Close-up were the mosi preferred
brands In the houscholds surveyed,
People preferred those brands of
loolhipaste which has either gel or
antiseptic based. A lot of people get
influenced by advertisements and the
most popular medium to gel across
through people is television.

through

Recap

pnwhmnand
The o

mnﬁmmumﬂﬂmmmmw

has o be chosen carefully,

ve of survey will indicate the type of data to be used,
A qudéstionnaiee finterview schedule s pre

Collected data can be analysed by using various statistical 'md:.
ﬂéaultsm interpreted to deaw mesringful eonclustons,

-
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GLOSSARY OF STATISTICAL TERMS

Analysis Understanding and explaining an economic problem in terms of the
varous causes behind it

Assumed Mean An approxtimuie value in order to simplify caloalathon

Attrlbute A characteristic that is gqualitative In nature. IE canmot be
measured,

Bimodal Distribution A distribution which has wo mode values.
Biveriate Distribution Frequency distribution of bwo varjables

Census Method A method of data collection, which requires that observations
are laken oo all (e individuals oo popualation,

Chronological Classification Classification based on time.

Clags Frequency MNumber of ohservations in s eclass,

Clazs Interval Difference betoeen the upper and e lower class Gomits
Class Mark Class midpoint

Clags Midpoint Middle value of a olass, It is the representative valoe of
different ohservations In a class. 115 equal do (upper class Nmit + bwer class

Timit] 2.
Classlflcation Arranging or organlsing similar things Into greups or classes,

Consumer One who Duys geods for one's own pEraanal necds or or the needs
af ane's family or as a gift o someone.

Constant A consiant s alst a guanilily used to describe an attribute, bul it
will ried change during caloulation or investigation,

Continuous Variable A quantirative wariable that can take any namerical
value,

Cyealicity Periodicity In data variation with time period of more than one
VT

Decile A poaotition value that divides the daiz mie e egqual parts.

Discrete Varlable A quantitative variable that takes only certain values, Ji
changes rom eoe value o another by finile “jumps™, The Intermediale valies
between two adjacent values are not taken by the variable.

Economies Study of how people and society choose (o employ SCarce resournes
that could bave alterpative uses n arder (o produce various. commodiiies
ik s=ztisly thetr wants and (o distribute them o consumplion among various
persons and groups in socicty,
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Employee One who gets paid lor a job ar for working for another person,
Employer One who payvs another person io do or do some work
Enumerator A person who collecis the dara.

Exclusive Metheod & method of classilying observations In which an
abservation equal to elther the upper class lmit or the lower class limdt of
a class Is mot put in that class bui s put in the class above or below.

Frequency The number of times an obsermthn oceurs I raw data, Inoa
frequency distribution it means he number of chservations In oo class,

Frequency Array A classiflcation ol a discrete varable thal shows dilferent
values ol the variable along with thelr corresponding frequencies,

Frequency Curve The graph of 8 [requency distributlon in which class
frequencies on Y-axis are plotted against the values of class marks on X-axis.

Frequency DMstribution A classiflcation of a guantilative wariable that
shows how different values of the variable are distributed In different
olasses ;ilq:ln.g with their t‘:nrn.-ﬁ]'mr:d!.ng class rrn;|1|i.-n|:ir::».'.

Inclusive Methed A method of classifying observations in which an
observatlons equal o the upper elass llmil of a class as well as the lower
class lmit I3 put in that class,

Informant Individual fonit frem whom (he desired Information ks
ohitalned.

Multi Modal Distribution The distrdbulion that Has more than twn modes,

Non-Bampling Error 1l arises in data collection due (o (i) ssonpling bias,
(U] non-resdponse. [ éver o dala acyuwisition.

Obeservation A unii of raw data.

Percentiles A value which divides the daia into hundred squal parts so
there are 99 percentiles fn the data.

Policy The measure 6 salve an soonomic prablen.

Popuolation Population means all the Individuals fonits Tor whom the
information las o be souphil.

Qualitative Classification Classification based on guality. For example
classiflication ol people according to gender, marital siatus ete.

Qualitative Data Information or deata expreszed (o terms of guallties.

Guantitative Data A [ofien large] sef of numbers systematically arranged
lor conveying specific information on 4 subject for better onderstanding
ar decision-making,
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Questionnaire A list of questions preparved by an investigator on the subject
of enguiry., The respondent s required (o answer the guestlons.

Random Sampling 10 is o method of sampling in which the representative
set of Informants 15 selected In a way that every Individual s gliven coueal
chanee of being selected as an informanl.

Range Dilference between the maximum and the minimom values of a
variable.

Relative Frequency Frequency of a class &s proportion or percentade of total
frequency

Sample Survey Method A method, where shservations are oblalned on a
representathve set of individuals (the sample), selected from the population,

Sampling Ervor Il is the numerical dilference between the estimate from the
sample and the corresponding true value of the parameter rom the population,

Searcity It means the lack of avaliability.

Scasonality FPeriodiciiy in dats varation with time period less than one year.
Seller One who sells goods for profit.

Service Provider One who provides a service [o ofhers [or @ peenerit.
Spatial Classification Classllication based on geographical location.

Statistics The method of collecting, organising, presenting and analbsing
data to draw meaningiul conelesion. Further, il also means data.,

Structured Questionnaire Struciured Quoestionnaire consisis of “closed-
ended” gquestions, for which altermative possibie answers 1o choose from are
prosvided.

Tally Marking The couniing ol pbhzervalions in o clss using tadly (] marks.
Tallles are grouped o ves.

Time Serdes Dalo srranged in chronological order or Bwo varable dala where
ane ol the variables is Hme.

Univariate Distribution The [eguency distribation of one vardable.

Variable A varlable is 8 goantly used bo measure an “atiribute” [such as
height, weight, number eic) of some thing or some persans, which can tale
different values in different siheations,

Woighted Average The average is caloulaied by providing ihe dilferent daila
poinks with different weights,
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Wear Tuey Savy

Statistics are no substitute lor judgement.
Henry Clay

I abhor averages, | ke the individual case, & man may have six
meals one day and none the next, making an average of three meals
per day. but that is nol a good way oo live.

Louis D, Brandies

The weather man Is never wrongd. Suppose he says that there's an
80% chance of rain. IFit rains, the 80% chance came up, if [t doesn'l,
thiee 20% chanoe come up.

Saul Barron

The death of orie man is a tragedy. The death of millions is a statistic.
Joseph Stalin

When she told me I was average, she was just belng mean.
Mike Beckman

Why Iz a physiclan held in much higher esteem than a statisticlan?
A physiclan makes an analvsis of a complex iliness whereas a
statistician makes vou il with a complex anajyais!

Gary C. Ramseyer
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