/fimitations of Statistics

Although statistics is very widely used in all spheres of human activity, it has its own

limitations. The following are some of the limitations

1.

Statistics does not stqu qualitative phenomenon : Statistics are numerical statements
of f?Ct.S' It can be applied only to such problems that can be measured quantitatively.
Statistics Cannot.be u_sed directly for the study of qualitative characteristics such as
honesty, t-)eflut)./, m.telhgence, culture etc. However, it may be possible to analyze such
cha.r acteristics indirectly. For example we may study the intelligence of students on the
ba51s. 01.c marks secured by them in an examination.
Statistics does not study individual measurements : A single or isolated figure
cannot be regarded as statistics unless it is part of the aggregate of fact relating to a field
of enquiry. Statistical methods do not give any recognition to an object, person or an
event in isolation. The average income of a group of persons might have remained the
same over two periods, yet some persons in the group might have become poorer than
what they were before, statistical methods ignore such individual cases.
Statistical laws are true only on average : Statistics, as a science is not as accurate
as many other sciences. Statistical laws are not universally true like laws of physics
etc. They are true only on an average. Statistics deals with such phenomena that are
affected by a multiplicity of causes and it is difficult to study the effects of each of these
factors separately. Due to this limitation, the conclusions arrived at are not perfectly
accurate.
Statistics can be miscued : Statistics are liable to be miscued. Any person can misuse
statistics and draw wrong conclusions. Statistical methods are dangerous tools in the
hands of the non-expects. Biggest limitation of statistics is that it deals with figures
which are innocent and do not bear on their face the label of their quality. They can be
easily distorted and manipulated by dishonest or unskilled users for selfish motives.
Statistics neither proves nor disproves anything. It is merely a tool which, If rightly
used, may prove extremely useful but, if miscued, may lead to fallacious conclusions.
In the words of King “Statistics are like clay of which you can make a god or devil as
you please.” According to him “Science of statistics is the useful servant, but only of
great value to those who understand its proper use. An example of wrong interpretation
is given below.
“In India the percentage of death among sick persons is higher in hospitals than at
home” was stated by a person who collected information of deaths in hospitals and at
home. This may lead to the conclusion that more persons die in hospitals than at home
due to lack of proper treatment and care. But the investigator failed to take into
consideration the fact that in India only seriously ill persons are hospitalized.
Statistics do not reveal the entire story : Statistical analysis may focus on only
certain aspects of the study and may not bring to light the entire story. To illustrate, the
opposition in the U.S.A to outsourcing of jobs to India is often justified citing statistics
on-job losses. However, if the demographic profile of the USA is studied, one finds
that America is actually heading for an era of shortage of personnel. A good statistician
must recognize the need to consider all facts and the complete story, rather than rely on
a few tools of statistical analysis.
No ‘Cause’ and ‘Effect’ relationship : Statistics does not necessarily bring out the
‘cause’ and ‘effect’ relationship between various parameters. It only reveals the
association amongst such parameters. The investigator needs to apply judgment to
determine the relationship between the parameters. “To illustrate, if the ‘sales’ and
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‘advertisement expenditure’ of an organizati(?n is studied, it does n(‘)tf nf‘ice-‘;’:ﬂf 1'|th‘” U
that there is a ‘cause’ and ‘effect’ relationship between t}}e two.,lqn act,[t etwd'[:'qu?
of regression can be applied to find out what woulq be thé ‘fi;lv.c:gllsemc:l: df?: €‘/p;r]) lC ulrJL
for a given figure of sales. This may not be practical, as sales does no Yy Cause
i vertisement. .

7. l(?::::lr(\::);) It]):(ilpplied to any situation : Statistics are c.ollc'acte'd for a def meq purpose,
The analysis resulting out of such statistics cannpt bg indiscriminately 'apphed t(,)- any
situation. Indiscriminate use of statistics to any situation can lf:ad to false conclusions, 5.
This is particularly true when ‘sample data’ is used. o '

8.  Statistics are Contextual : In order to understand a statistical study in its flfu detail,
it is necessary that we also study the context of the study. A Change in definition of 4 h
variable, defective sample, inappropriate tools can all result in a totally different
conclusion.

Hence, one needs to be careful while drawing inferences on the basis of information pt
collected by statistical investigator. If statistical conclusions are drawn form incomplete,
inaccurate data, result will also be wrong and misleadin g. S

Distrust of Statistics
By distrust of statistics, we mean, lack of faith or confidence in statistical methods and

statements. Inexperienced, irresponsible and dishonest people have used statistical data and 1.

methods to fulfill their selfish motives. This has led to wrong interpretation of data. It is often

commented by people that “An ounce of Truth will produce tons of statistics.” Or “Statistics
are lies of first order” or that “there are three types of lies-lies, damned lies and Statistics,
wicked in the order of their naming”. A Paris banker remarked “Statistics are like mini skirts.

They cover up the essentials, but give you ideas”. Some of the reasons for the distrust of

statistics are as follows.

1. Quality of Data : “Figures are convincing. Therefore, people are easily led to believe
them. It is said, “It is said, “If figures say so, it cannot be otherwise” or “Figures do not

lie”. Figures are innocent and easily believable. It is human psychology when facts

supported by figures are given, people will believe them to the true. But figures donot -
have any label of quality on their face. For example, the executives of a marketing
agency that was required to conduct a survey of users of product can fill in the
questionnaires themselves and the agency can come up with erroneous conclusions as
the base data going into the research is of poor quality.

Ingomplete Data : To establish certain results or conclusions, some people make use

of incomplete Qata or inaccurate figures. The truth is distorted and wrong conclusions

are drawn. To 1ll_ustrat?, an education institution may claim that is generating 100%
rligstsoribzultt s(;nce u;;?ptlon. How.ever, the instit}ltion may be only 2 year old with hardly

3 Maniplfl:;ltefinlt)séta l-tl’lr(Lm knl:)wmg all the de.ta1ls, uselrs can arrive at faulty conclusions.

dishonest persons to.conggag] t }?cgurate, the figures might be'molded or manipulated.by
s e truth and to present a false fj gure. When people realize

rrect, their faith in the science of statistics is
csin the strongest possible language. In such
ut with persons who make use of it. If wrong

rong conclusions. It is the duty of the persons

who use statistics to see the figures used b :
. sed by them are fre n
properly collected and scientifically analyzed, P et b

4. Statistics is only a tool : It is said that stat
charge that it does not prove a particular th;

Wi

-

cases the fault lies, not with statistics, b
figures are used, they are sure to give w

istics can prove anything. Some people
Ng in a particular manner. But it must be
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nott?d clearly that statistics does not prove anything. It is only a tool in the hands of a
statistician. Different types of conclusions can be drawn form the same set of fi gures.
A lay man has to be very cautious. If the fi gures are incomplete, inaccurate or collected
by persons who have bias, then the conclusions arrived at are bound to be wrong.

_We_ can conclude in the words of walls and Roberts. “He who accepts statistics
indiscriminately will often be duped unnecessarily, but he who distrusts statistics

indiscriminately will often be ignorant unnecessarily.”
Statistical Investigation

: We have understood the importance and wide spread use of Statistics. However, we
need to have quantitative data that has to be analyzed from the point of view of a defend
‘objective. Statistical investigation or statistical enquiry is a process where relevant quantitative
datais collected for the purpose of analysis to arrive at a conclusion. Data can be collected by
way of a ‘survey’ or and ‘experiment’. Data is collected from experiments in the case of

physical sciences. In case of social sciences, data is largely collected through conduct of
statistical surveys.

Stages of Statistical Investigation
A statistical investigation in order to be useful, must pass through the following

stages.

1. Observation : A Statistical enquiry is often triggered with an ‘Observation’. For
example, a businessman dealing with hundreds of products ‘observes’ that there is a
decline in sales of a particular product (e.g xx soap). This will prompt him to ‘observe’
the trend of that product with greater interest. He may observe a change in consumer
behavior. For example, some consumers would look at packaging, while some may
look for aroma, with some others asking for ‘health’ oriented brands. However, he
may not be able to arrive at any conclusion. Thus, observation is a preliminary assessment
of the problem. It requires an understanding of the nature and size of the problem. It
will need collection of facts and their analysis. There is a great amount of ‘subjectivity’
at this stage.

2. Framing of Hypothesis : Hypothesis is the conclusion that is arrived at on the basis
of observation, using deductive logic. It may or may not be true, and hence needs to be
tested. However, the hypothesis provided direction to the statistical enquiry. Continuing
the example, the businessman may find that more and more people are making the
choice based on aroma. He probably arrives at this conclusion by observing that most
soap buyers invariably smell the soap. This is only a hypothesis. In reality, consumers
may be smelling the soap, but deciding on which soap to buy based on it price.

3. Investigation : Based on the observation and hypothesis, data needs to be collected to
check whether the hypothesis is true. While the hypothesis is the basis for conducting
the investigation, all related data is also collected. Continuing with our example, the
investigation will not restrict to preference of consumers for aroma. It will also collect
data on price, Packaging, usage preference, and such other factors. Statistical methods
are used to analyze the data collected.

4. Prediction : Predictions are the outcome of the investigation. They refer to anticipation
about the future, as derived from the results of the investigation. For example, in the
case of our businessman, we may be able to deduce from the data collected that sales
would pick up if they are sold as package (such as in Buy 3, get 1 free). This prediction
is also not a certainty. It also requires confirmation and verification.

5.  Verification : Verification is the process of putting the prediction to test. In order to
complete the statistical enquiry, our businessman will actually need to introduce the
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offer and await customer reaction. However, in. ca‘se o,f large organizations or large
markets, such experiments are conducted only in ‘test’ markets. Further action wij
depend on the result of the experiment.

i tatistical Survey

i];;:;:::rgs :nsp]anning a survey must bear the following o .

(i) Objective : Any survey being taken up must haye 2.1 clear objective. All the acgvxt_les
that are required to be carried out are directly or indirectly dependent on the objective
of the survey. For example, the impact of offering a product as a pack.age on tptal sales
can be an objective of a particular survey. Defining the objective is particularly important
if the conduct of the survey is being outsourced to a marketing research firm or any
such third party.

(ii) Scope : The scope of the survey defines the aspects that need to be covered to accomplish
the objective. The scope can be in terms of Geography (Hyderabad market), Product,
competition analysis, etc.

(i) Definition of terms : The terms that are very commonly used but interpreted differently
by different persons need to be properly defined. For example, if we are studying
increase in ‘sales, is it increase in number of units sold, or increase in sales revenues.

There should not be any scope fro confusion in the mind of the person conducting the
survey.

(iv) Dummy Report : When the scope of the survey cannot be clearly defined before the
start of the survey, it is preferable to prepare a ‘dummy’ report on the basis of current
understanding. Such report will indicate the additional study that is required and
provide clarity on scope.

Laying down of Hypothesis : A Hypothesis can be framed based on preliminary
observations. Such hypothesis can also be framed as part of statement of the ‘objective’

Laying down hypothesis will provide direction in planning and execution of the survey.
Collection of Data

)

Data are collection of any number of related observations. A collections of data is

called jcld‘ata set, and a single observation is called a data point. Data constitute the foundation
of statistical analysis and inte

statistical _ rpretation. Hence, collection of data is a very critical step in
stical analysis. Data can be collected either through internal records, or from Primary

and Seconda.ry sources.

Internal Data

It refers t, i .
Organizations :eggt:loaval-labl-e from records kept by an organization on a routine basis.
information of mana ;n aintain a lot of records on account of statutory requirement or for
employees etc, al] conitirtr;?enfmsahs’ all major expenses quality of production, number of
be available in one de emal data. This data is relatively easy to collect but it may not

partment, H ) . A - .
Computers hag given ri €nce, it requires a bit of compilation. The extensive use of
r

(MIS) that generates a"s? to development of
. ‘ (;'::i:;z; data without any difficulty. Thus, collecting data from
supplemented with prim Ively easy. However, it is ofte

s nincomplete and needs to b¢
Primary Data ary or secondary data, p

research bodies. Primary ¢

: ata is egg
applied on such data for th Y

ential] raw 2
€ purpose ) and

of analecr . and statistical methods will have t© P
alysis and Interpretation. :

v 3
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Secondary Data

Data, which is not originally collected but is obtained from published or unpublished

sources, is secondary data. They are collected and processed by some agency and made use

of by some other agency for their statistical work. However, secondary data would have

already been treated statistically by the agency, which actually collected it..

For example, a company manufacturing UPS systems wants to plan for an expansion.

‘ dF(o)rt(t)hfzt;:[hlte??ff;rf)ov l;?;vgr\zgz(t: t1s 1?;: tsli_ze .of the. market for UPS systems and what it should
: . : . 18, it decides to meet its customers. It can generate the
2 olist of cu-stomers from its own records. This is an example of Internal data. To know about
E D pr(?dl'lct improvement, it will have to collect information on levels of customer satisfaction.
\Q/ his is an example of primary data. To estimate demand potential, it approaches a research
,Q\ ﬁcy to know the size of the computer market. This is an example of secondary data.

erence between Primary and Secondary Data
The difference between primary and secondary data is one of degrees only. Data,

which is primaryh the hands of one, becomes secondary in the hands of another.

1.

5.

|

A\

rimary Data Secondary Data
Primary Data is collected by the 1. Secondary data is data collected
person Conducting the statistical by person agencies other than the
enquiry one conducting the enquiry.
Itis ‘raw’ and origina}— 2. Jtis processed and hence, not Origingl
It is most relevant to the ‘_s_tu/dl, 3. It may or may not be directly _——
being conducted relevant to the study =>——
It involves huge costs, time and < 4. Itfs relatively less &xpensive and
Effort of the investigation. takes less time and effort
There is no need for extra 5. It should be used with great care.

precautions in using the data

Advantages of Primary Data

L.

4.

Primary data is very reliable as it is being collected first hand.
Primary data is most suitable for the study as it is being collected for the purpose of the

study.

Since data is being directly collected, th
minimal.

There is greater degree of
collected.

e scope for mis-interpretation or loss of data is

participation from the persons from whom data is being

Limitations of Primary Data

1.

2.
3.

4

Primary data is vulnerable to manipulation. The person collecting the data can drop
some of the response from the total responses collected to tilt the results in a particular

direction.

It is a very expensive proposition.

It involves a lot of time and effort on part of the investigator.

It is raw and needs to be processed by applying various statistical techniques.

Advantages of Secondary Data

1.

Secondary data is processed data. Various statistical techniques would have already
been applied on raw data and hence, it is possible to arrive at conclusions based on

secondary data.
The reliability of secondary data is high if the source of such data is a reputed agency

or organization.
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- i i ing primary data,
3. Secondary data saves huge efforts and time that is r-eqmred fo(; CO]'IC(;:;% pavail gble ;lr
;ll \%uroing‘of secondary data is relatively inexpensive. Most data 18 y
can be obtained by paying a small fee.
mitations of Secondary Data .
Secondary data may not be directly relevar_lt to the study being co'rclic'iuct.e;d.
Secondary data is as reliable as the reputation of the agency providing 1f. Lot
Itis proc‘essed data and hence, would have already lost some of the forced of the
original data collected. - o
4, Th:re is possibility that the secondary data might have become outdated, as it is being
collected in the present situation. o . "
5. Selective adoption of secondary data could result in misleading conclusions
Choice between Primary and Secondary data: The choice between primary and secondqry
data depends on the following considerations:
1. Nature an scope of the enquiry

L

Pl

‘o2 Vg

2. Availability of finance

3. Availability of time

4. Degree of accuracy desired and
5

S. The collecting agency-whether government, an institution or an individual

Methods of Collection of Data

There is a lot difference in the method of collection of primary and secondary data. In
the case of primary data, the entire scheme of the plan starting with definitions of various
terms used, units to be employed, type of enquiry to be conducted, extent of the accuracy

aimed etc, is tobe formulated, whereas the collection of secon(fary data is in the form of mere
compilation of the existing data.

Methods of collecting Primary data : The followin
Primary Data

Direct personal interviews

Indirect oral investigations

1.
2.
3. Information received through local agencies
4.
5.

g are the methods of collection of

Mailed questionnaire method

Schedules sent through enumerators
Direct personal interviews

Under this method, the investigator coll
from whom it is to be obtained. In other

personally, meet people, ask questions pe
information. In such cases, it j

ects information personally from the persons
words, the investigator has to g0 to the field
rtaining to the survey and collect the required
that the investi gator should have keen sense of

(b)  People will be more willing
(c) Informationon very sensitive

(d) The investigator can ado

: : nformant,
(e) The investigator may be able to obtain supplementar

the interpretation of the data collecteq ¥ information, which may help in
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Limitations

(a) Iél:ng[;i ;i;?::?;gitilzz;s r;ﬁgtncnye in nature. Itis suited for intensive studies and

(00 wide in terme ofqnumb. 1s method is not su1t.a.b]e if the field of investigation is

: - er of persons to be interviewed or the area to be covered.
(b) This method is very costly, time consuming and requires much manpower. The
mformant§ can be approached only at their convenience. If the information is to be
collected from working class, then information can be collected only in the evenings
an.d at W.eek.end.s. As a result of this, the investigation gets spread over a long period.
(c) It 1.s Subjective in nature. Success of the investigation depends upon tact, intelligence,

skill and courage of the investigator. v
(d) The intervie}vers have to be thoroughly trained and supervised. Moreover, the personal

bias and prejudice of the investigator may affect the findings of the enquiry.
Indirect oral investigation ‘

This method is followed, when the information to be obtained is of a complex nature,
or the persons concerned are unwilling to give the required information. For example, if the
information to be obtained is on certain social evils such as drinking, gambling, smoking etc,
the persons concerned will be reluctant to furnish the required information. Such information
can be obtained by interviewing person who are directly or indirectly concerned with the
subject matter of the enquiry. In such cases, enumerators are appointed for such purposes. A
small list of questions pertaining to the investigation is prepared and these questions are put
to the persons (known as witness) and these questions are put to the persons (known as
witness) and their answers are recorded. Enquiry commissions or committees appointed by
Government generally adopt this methods to get facts relating to the enquiry.

This is a very popular method, but correctness of information depends upon a number
of factors. The success of the method depends upon the skill, intelligence and efficiency of
the enumerators. They should be properly trained. Personal bias or Prejudice of the
enumerators, should not be allowed to effect result of the enquiry. The accuracy of the
information collected also depends upon the nature of the witnesses. It should be seen that
witness are unbiased. The findings of the enquiry should not be based on information
supplied by single person. A number of persons should be interviewed to know the facts.

Merits of Indirect Oral Investigation '

1. Since informants /respondents are personally cqntacted 2'111 the.at.ivantages of Direct
personal interview, namely reliable and accurate information, w1lllpgness of people Fo
share information, use of tact and intelligence to extract correct mformgnon that is
sensitive and choice of appropriate language for communication, are applicable to this
method. .

This method is relatively less expensive and takes lesser time

A wide area can be covered in this method.

The prejudices of direct respondents can be ayoided .
Expert views of specialists can be obtained to formulate and conduct the enquiry move

nh L

effectively.
Demerits of Indirect Oral investigation ‘ | |
1. Direct supervision of investigator and personal touch of the r‘cspondents is lacking.
2. Accuracy of data collected and the inferences dra.wn are relatlvel.y less reliable.
3. Prejudices of witnesses motivated by selfish considerations may impact the study and

create a bias in the results.

Information received through local agencies
Under this method, the investigator appoints local agents (commonly known as

correspondents) in different places to collect information. These correspondents collect
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information and transmit it to the central office where the. dfata 1st;);:;253?§i-n§iel\;;g;zz
agencies generally adopt this method. Correspondents supply in ormariots §trikes oo
developments in their areas in the filed of sports, accndebnts,h o‘v’emment’in caso of
developments etc., to the office.l e mc? thOd(l)f)fil:t(t): ?(()11(') gsgm?vte fn%estigation. However
i i thod is cheap and appr stve J
gg‘;e?;gﬁ? Ic})]\f zl:l]:rays be correlc)t due to pel:sonal bias or prejudice of the correspondents,
Merits of Information through local Agencies . _
1. This method is relatively less expensive and less time consuming
areas are to be covered . .
;Z %ﬁffnethod is suitable when data needs to be collected on a continual basis.
Limitations
1. The reliability of data is low _
2. Collection of data is not consistent, as each person is likely to have a different style.
3. There s greater chance of under-estimation
Mailed Questionnaire Method
Under this method a questionnaire is prepared and sent to the informants by post. A
questionnaire consists of number of questions relating to the field of enquiry. Space is
provided for answers to be filled by the informants (called respondents). This is sent with a
covering letter explaining in details the aims and objective of collecting information. The
respondents are requested to extend their full co-operation by furnishing correct replies
within a reasonable time. Respondents are taken into confidence by assuring them that the
information supplied by them will be kept confidential. To ensure quick and better response,
the return postage expenses are usually borne by the investi gator. This method is generally

used by the research scholars, non- government officials, individuals and even
This method is less expensive and info

the method depends upon cooperatio
adopt and attitude of indifference to

by government.
rmation can be collected form a wide area. Success of

n of informants. Generally, it is found that informants
wards such enquiries. There is always some uncertainty
on part of informants may be difficult to presume. The

accuracy. Moreover, this method ¢
Merits of Questionnaire
1. This method can be employed to cover vast areas simultaneously
2. ltisrelatively inexpensive and fast
3. The bias of the persons collecting data is reduced to the minimum
451. This method suits studies when same data is required to be collected frequently.
6
7

It ensures consistency across respondents, geographic and multiple studies.
Data collected is relatively more accurate

Much thinking is done in the draftin
on what the investigator needs. Thi
relevant

8. The respondents can be assured of

section (such as Name, Address Tel
Limitations

1. This method cannot be used forc
2. Thereis no flexibility. There is no SCO

g of questionnaire. Thus, there

: is complete clarity
s results in quality of data bej

ng better and more

confidentiality by making the personal details
ephone number etc) optional.

effort going waste



I ——————

6.

A-19

There is a possibility that a respondent ma .
y not understand th
Hence, the response may be faulty. € question properly.

Tl?ere is no way of verifying the accuracy/authenticity of data provided. People may
willfully provide wrong information.

Respondents resist filling questionnaires in their own hand writing.

Drafting a Questionnaire

Questionnaire is the major medium of communication between Investigator and

respondents. It should be drafted with utmost care and caution so that all relevant and
essential information for enquiry is collected without any ambiguity or difficulty. Drafting a
good questionnaire is a skilled job requiring care, efficiency and experience. No hard and
fast rules can be laid down for framing a questionnaire. However, the following points may
be kept in mind while framing a questionnaire.

1.

2.

Size : The number of questions must be restricted to the minimum possible. More the
number of questions, lesser the likelihood of it being answered by the respondents.
Clarity : Questions should be clear and unambiguous. Simple language must be used.
Words that can have multiple meanings or interpretations should be explained.
Sequence : The questions should be arranged in a logical sequence. This will help the
respondent to understand the context and answer appropriately.

Easy to Respond : It should be easy for the respondent to answer the questions. It is
preferable to provided multiple choices as answers, of which the respondent will
generally choose the most appropriate answer (unless multiple ticks are allowed).
Open ended questions should not require lengthy or elaborate answers.
Confidentiality : The questionnaire should make all questions that reveal the identity
of the respondent (such as Name, Telephone Number, address, etc) optional. The
respondents should also be assured that information provided by them would be kept
confidential.

Questions to be avoided : Questions that involve prestige or status, leading questions
(Questions that lead the respondent to an answer €.g Is Hero Honda your favorite

motor cycle brand), questions of sensitive or personal nature, questions whose answers

require detailed calculations, subjective & irrelevant questions need to be avoided.

Look and Feel : Good quality paper and printer must be used. The layout and

presentation should be made interesting.
Post Survey Usage : Mode of Tabulation and Analysis of data collected should also

be kept in mind at the time of design of questionnaire.

Cheeks and Accuracy : The questionnaire must contain internal cheeks to ensure
accuracy of data being collected. For example ‘age of marriage’ and age of the first
child’ are two questions that can help the investigator to know if data provided is
accurate or otherwise.

Steps Apart from the above factors that need to be considered in designing the
questionnaire, the following additional steps should be taken to ensure best results
from the method.

Covering Letter : A covering letter informing the respondents about the objectiv
the questionnaire and a request for their co-operation should be sent along with the
questionnaire. The letter may also assure the respondents about maintaining
confidentiality.

pre-paid Reply Card : A self-addressed, appropriately stamped envelope should
also be sent along with the questionnaire to reduce the inconvenience of the respondent.

e of
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ed to respond to the questionnaire by

d prizes for people responding to the questionnaire is full
n Pt)r(;f questionnaires being sent with enumerators (Schedules) the

r should be stated in the covering letter. All enumerators shoylq

hat each question means

I iviZ
3. Incentives : Respondents may be incentl

announcing gifts @
4, Training:In the even
name of the enumerato
be properly trained on W
from the respondents.
5. Pre-test : Itis prefer.
complete launch so that sui

and how to get the required information

able to pre-test the questionnaire on a small sample before 3
table changes can be made before it is sent to all respondents.

- The work of the investigators must be properly supervised.

6. Supervisionand Scrutiny : . ; \
Teg checks may be considered to ensure that the investigators are not manipulating

data. The responses should be properly scrutinized for detecting material inconsistencies.

Schedules sent through enumerators . .

Under this method, the enumerators g0 to the informants along with the questionnaire,

get replies to the questions contained in the schedules and fill them in their own hand-

writing. The essential difference between questionnaire method and schedule method is that

questionnaire is sent to the informants by post and filled up by them (informant), while

schedule is carried by the enumerators personally to the informants and is filled up by

enumerators. The enumerators explain aims and objectives of the investigation and remove

the difficulties which informants may have in understanding the questions. This method 1s

very useful in extensive enquiries and fairly dependable results can be expected. However,

2 Othis is very expensive. It is used by Government, big business houses and reputed research
\S institutions. Population census all over the world is conducted by this method

« fference between Questionnaire and Schedule
The Schedule is also a questionnaire. However, we can note the following differences.

1 Questionn?i:l: ?:mm']lal(;‘e Schedule
. mailed to respondents 1. Schedules are taken to respondent by
2. Questionnaires can b d onl mETaLOrs.
. e used only with 2. Sc )
educated respondents. re}slle)((irlfesnct2si " be tsed with uneducated
3. R :
" Qisezzlgifa?rr:sleled in by respondents 3. Responses are filled in by enumerators
fexibiliy onothave adequate 4.  Enumerators can use tack and intelligence
Fo elicit the required information
5. Suitable if large areas are to 5 lnforma%tion_
simultaneously covered - Best suited for survey of small, focused
% areas
6 '.rh]e percentage of people responding 6.  The percent
7 S high age of people responding is
. There is minimal influence on the 7. En \ i
reSpOnden't ' | ' umerators can influence the
8. C(?nﬁdentlallty can be ensured./ g cf:eSponder.lt .
It is a cost effective method ' (,mﬁdem‘allty 1S not promj
10 The most i 9. Tltisrelati o
nostimportant factor is the design () ively expensive
?f the questionnaire ; -+ The most important factor is th
Merits of Schedules personality of the enumerator e

1. Since schedule ;
& €15 also a questi .,
questionnaire meth stonnaire, it has alm,
od such as req ost all the ady
uced bias, fre antages of the mailed
» Iréquent collection
of

data consi
’ Stency great, 1 da a
’ €rc | y
larlty and relevance_ ta, accurac of
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Enumerators can expl

. ain the objective of the study and clear the confusion in the minds
of the respondents,

;l;he”persor}:al touch of the enumerator ensures that the response is much greater.
Tha. ow§lt € enumerator to use tact and judgment in cross examining the responses
5. .1s method can be used even if the respondents are illiterate.

Limitations

I Itis an expensive and time consuming method.

2. Respon:idents may not answer all questions appropriately as confidentiality is not
ensured.

3.
4.
5

3. Using the mgthod across wide areas will result in inconsistencies, as more than one
enumerator is involved

4. The success of the method depends on the capabilities of the enumerators.
Sources of Secondary Data

Secondary data are those that have been already collected and analysis by some agency.
This may be published or unpublished.
Published Sources
+ Official publications of International bodies like UNO or its subsidiaries, foreign
Governments, etc.
+ Official Publications of Central and State Governments
+ Semi Official publications of various local bodies such as Municipal Corporations and
District Boards.
+ Private Publications such as Publications of Trade and Professional bodies like Institute
of Chartered Accountants of India, Financial and Economic Journals, Annual reports
of Joint Stock companies, Publications brought out by Research Institutes etc.
Unpublished Data

Some statistical information, though collected, may not be published. This includes
the wok of research bodies, trade associations etc. Such data can be made use of if it is
Reliable, Suitable and Adequate for the purpose of investigation.
Precautions to be taken while using secondary data

Secondary data should be used after subjecting it to a thorough and careful scrutiny.
One should make sure that the data is reliable, accurate, adequate and suitable for the purpose
for which it is sought to use. A qualified person or agency should have collectéd _datg. It
should be as recent as possible. Such a scrutiny will help the user in avoiding the limitations

and misuse of Statistics.

Statistical Units . . .
A Statistical unit is a well-defined and identifiable object or group of objects with

which the measurements or counts in any statistical enquiry can be undertaken. It is the unit
of measurement in Statistics. For example, in an exercise aimed at finding ou't the extent to
which a disease is spreading, number of persons affected by the disease.wﬂl need.to be
counted. Thus, in this exercise, ‘person’ is the statistical unit. In most studies, the units are
physical units of measurements. Examples can be kilometers (of, road travelec.i) hours
(spent by children on sports), tons (of commodities transported, etc), However, In many
studies, particularly in case of studies of socio-economic nature, we do not h.aye precise
definition of the units of measurement. For example, if a study of number of f:flm’lhes having
access to a telephone is to be conducted, the statistical unit in the case is ‘family’. However,
family is not a physical unit. It is an ‘arbitrary’ unit and needs to be defined properly so that
there is no inconsistency at the time of collecting data.

12)
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Requisites of a Statistical Unit :

1.

!J

7
b

In order to qualify as statistical unit, 1t should be ensured that

e any scope for interpreting it in mul;
Itis we“'.d efiped : Thir? (Sqtzl;llgsn‘(}ta?nily% it sll:ould be tightly defined. Int 15)11: ;’;’)ays_
In case of arhllllf\‘g:'n‘;‘:t; . r}nay define as a set or people living together in a househgl\ée
%LTgleb:oteth‘ s}agiﬂg with their respective wives and children in one houge will ali
ll)tespl:(‘;tu(l)(; (l)):esftz‘l?llel): It should be stgble over long Pel’iOd_S of time and across places,
This will ensure that data collected at dlffgrent times and at dlfferent.places iS comparable,
For example, in studying the consumption patterns of a commodity by. the people, i
preferable to study the quantity consumed, rather than value, as value is relatively Jegg
stable on account of inflation.
It should be appropriate to the enquiry : The unit selected §hould be appropriate (o
the enquiry. For example, if retail spending patterns are being studies, we need 1o
compare retail prices rather than wholesale prices.

It should be uniform : The unit adopted should be uniform throughout the
investigation. For example, if land owned by people is being studied, we are likely to
get the numbers in square feet, square yards acres, grunts, beeches etc which will lead
to confusion. Hence, either all the observations must be in one unit or a reliable
conversion scale must be adopted to convert all data into comparable units.

It should be distinct : The unit should be such that all the elements of the study
should belong to one and only one statistical unit.

Types of Statistical Units

1.
®

(ii)

(a)

(b)

(c)

Units of Recording are of the foll

The statistical units may be classified into Units of Collection and Units of Analysis
Units of Collection : Units of collection are further sub divided into

Units of Enumeration : It is the basic unit on which observations are to be made. It
can be person, family, industry, etc. It must be clearly defined and the definition must
be clearly explained to the enumerators so that there is no inconsistency in data collection.
Units of Recording ; These are the basic units in terms of which the data is collected

or recorded. They are the units of quantification. Height, weight, meters, price etc ar¢
examples of units of recording.

2 . : owing types

_lm;;le Upjts : Units that represent only on e condition without any qualification ar°
simple units. They have a single determining characteristic. Examples of such units ar¢
meters, hours, number (of

Comboi person ) etc. _
‘comg()o:;::’ Or.Com'pound Unit * A simple unit with some qualifying words 15 d:}
unit, Exam lu . A‘Slmple unit with only one qualifying word is called a ‘compoU" of
mor;a qualif!;iens of compound units are ‘skilled’ labor ‘monthly’ wages, €tc. If two o

g units are added to g g; i s ’ . y e Measure!
of Productivity (output p Yo st becomes a ‘coraplit S8

S
. er ma : . e xample'
of ‘complex” unit. Both * n hour, kilometers per liter of diesel, etc) are¢ €2 ", ,

g ’ ‘ o Oslte
units. compound” and ‘complex’ unit are together called ‘comP
Hypothetical Unitg -

. on Of
) The are ax i : : arison ©
‘subjective’ issues, Jog Non-existent units but are used for comp

n
) sant Sj - ) b o .~ the ter!
Gross Contentment I, mg_h, former Finance Minister of India, coined

’
. . » Which ¢
Units of recording are a| annot be
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Units of Analysis and Interpretation
™ Units of analysis are those units in the form of which statistical data are ultimately
\Qanalyzed and interpreted. Rates, Ratios, Percentages, etc are examples of Units of analysis
& provide relative figures that are independent of units of recording.
L/Méthods of Collecting of Data
Statistical data may be collected in any one of the following ways:

1. Census Method : In this system, information is collected from the entire ‘population’.
The term ‘population’ means the entire universe of units that fall under the scope of
study. For example, if we are studying the heights of students of a school, all the
students of the school together constitute the population. In census method, we will
need to measure the heights of each and very student of the school. The census of
population of human beings in India, collected every 10 years, is an example of data
collection by ‘census’ method.

Advantages

1. The data collected is accurate and most authentic. There is no statistical error.
2. Itreduces biases, estimations probabilities and resultant uncertainties to the minimum
3. Datais likely to be more consistent.
Disadvantages
1. Itis prohibitively expensive and time consuming.
2. Data may become out-dated by the time it is collected in entirety and analyzed.
3. It requires qualified enumerators in large numbers, which is a challenge
4. The authenticate of data is a function of the sincerity of enumerators.

Suitability
The census method is suitable in the following circumstances.

1. Itis very critical to obtain accurate date. For example, number of persons infected by
SARS virus.

2 The universe or population is small

3. Individual response is vital. For example, feedback, on service provided to guest by a
5 star hotel.

4. Adequate resources in terms of people and finance are available.

Sampling Method _
A ‘sample’ is a part of the ‘Population’. It is subset of the entire set of units that fall

within the scope of study. For example, to study the brand preference of consumers in
aerated drinks (Coca Cola vs. Pepsi) we don’t have to ask each and every person who
consumes aerated drinks about their choice. Only a small number of persons are covered,
who form the ‘sample’. The number of units (or’ elements’) in the sample is called sample
size.

The method of obtaining data or conducting a statistical investigation by studying a
sample, rather than the entire population, is ‘sampling method’. The most important aspect
of this method is that the sample should be ‘representative’ of the population.
Advantages

1. Itis very cost-effective in comparison to census method

2. Ithas lower turnaround time (i.e. takes less time) and will provided the latest updates,
rather than outdated information. _

3. Accuracy can be ensured by appropriate selection of sample and by conducting various

Statistical tests. _

4. If offers great flexibility in organizing the statistical investigation if it requires wide
coverage.
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. sortance. Wrong sample chosen co
pisadvantag® s of paramount Hps uld lead ¢,

1 Choice of sam}])le 1 |
| . isti r to creep 1n
erronety i { tausucal erro . |
i cope fors r to
T o Of.‘smpe for indiv'dual bias and manipulation of data. For €Xample, (h,
3 There is 10t of scop ¢ resulted in @ controversy (between Star plus, Sony ang o
study of TR :
Television channels)
Suitability.
1. Itissut
studies.
2 tis the only
consumption 0

3 ?:??Led when the universe (population) is infinite or very large.

4 Itisalso used where statistical error can be tolerated and factored in

5. Itisused where the data to be studied is largely homogenous.
Samplin:

Mem%ﬁirgfare valr)ioug methods of sampling, which can be broadly divided into Random
Sampling and Non-Random Sampling methods. Irrespective of the method being followed.
Itis of paramount importance that the sample is representative of the population.
Random Sampling Methods

A random sample is one which is selected in such a way that every item in the
population has equal chance of getting included in the sample, ‘Random’ does not mean
‘haphazard’. For example, if a study is being conducted to find out whether the general
public has liked a particular movie, a person stands outside the movie theatre and keeps

asking the opinion of the people coming out of the theatre at random. The various random
sampling methods are

Simple Random Sampling

Under this method, the entire ‘population’ is taken as one single composite unit for the
purpose of selecting a sample. No attempt is made to study the ‘characteristic’ of the sample

and make sure that the sample is ‘representative’ of all characters of population. Such sample
can be drawn by

ble and hence Jmost universally applied in market research and other busipe
table

method that can be used when copducting the experiment leads o
f the test unit (example, checking if grapes are sweet, before buying

(a) L;)ttery : All the ‘elements’ or’ constituents’ of a population are numbered 00 ident Cal
slips of paper and put in a drum. After rotating the drum for quite some time requir®

?S?lrlttger (which is the decided sample size) of slips are picked up by blindfold select®™
e s'uen C(l)nsttltuents represented by the selected slips form the random sample. TH"
b) plest and hence most popular method.

Rand ‘
ndom Number Table : We have readymade ‘random number tables, that & o

constructed that e: . imatel)
the same frmuenZCh of the number 0, 1,2,3,4,5,6,7,8 and 9 appear with appro* fe, all

the elements of th do in(!ependemly of each other. In order to choose @ samp 999,
etc dependi‘n o ef’op‘llatl_on are allocated numbers (0 to 9 or 00 10 99or0 .0130111

number tablf a:ds;i;;\ple size). We then select, at random, any page o ﬁ:jp the
numbers given ip Nl any row, column or diagonal of the table and P C e

that row. ¢ . i [ed by
numbers form the sample » column or diagonal. The elements represel 1
This method is scientific. ec ofdl

economi : jete it |
elemgnts of population nomical and representative. However: comp - vl |
Cumbersome, H
‘ OWeVer . ,
not very large, » this method is wel] suited where the siZé ©



(i)

(i)

(iv)

Non-

Stratified Random Sampling : If the ‘population’ consists of diverse segments that
can be clearly distinguished, such population is first classified into groups each
representing a divers segment, and then simple random techniques are used within
each group, to come up with a total sample that is more representative of the diverse
population. These diverse segments are called a ‘strata’ (Stratum’, if singular) and this
method is called ‘stratified random sampling. The classification of population into
various ‘strata’ can be done on the basis of its Geographic, sociological or Economic
characteristics. The size of sample from each, strata is normally proportional to the
total size of that strata to the total population size. However, it can also be of
disproportional size.
This method enhances the ‘representative’ character of the sample. Hence, it is likely to
result in more accurate results, particularly where the distribution of population is
skewed. However, in many cases, it is very difficult to classify the population into
different strata.
Systematic Sampling : In case of systematic sampling, the first sample unit is selected
at random. Thereafter, depending on sample size, the rest of the units are selected
automatically by using a systematic process. For example, in a colony of 1000 houses
(numbered from 0001 to 1000). We need to study 50 houses to know the impact of
Television of children, we will select the first house at random (say, H.N0.679).
Thereafter we keep selecting every 20" house (population size /sample size = 1000 /50
=20). Thus, the sample will be H.No.s 679, 699, 719, .......... 999,019, 039........... )
20" 1s called the ‘Sample Interval.’
This method retains the advantages of simple random sampling. It reduces the time and
effort in constituting the sample. However, there is scope for ‘bias’ or ‘preference’ of
the investigator to creep in and he can design the ‘system’ in such a manner that a
particular group may have a relatively greater probability of getting selected.
Multi-stage Random Sampling : Under this method, the final sample is obtained
after a drill down exercise, with random selection at each stage. To illustrate, if we wish
to study the reaction of consumers to the nation-wide launch of a new Flat TV model
by LG, we can drill down to the sample as follows. Select 4 states at random. From
each state, select 3 cities /towns and within each of the 12 cities s ect people who have
used or are aware of the new Television model. The choice of states, then'sities and also
the ﬁflal ‘persons’ constituting the sample is done ‘at random’. This method is called
Mqltlstage random sampling.
z::; ;l]ethoq IS very usefyl, when wide areas are to be comprehensively covered in a
orttime. It saves time, effort and costs. However, the quality of representation

ma - : )
Y not be very high, particularly if there is heterogeneity within the population.

Random Sampling Methods
On‘RHnrlnm s
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. In this method, the entire P013U13ti0“fish‘{‘v;d‘?d mtO SOme
- .ub -.u < called ‘clusters’ A random ﬁample of t ° & USteTS 18 drawp,
recognizable U -fgl‘ob I; nging to the clusters arc considered as part of t,he sample. Fo;
and then ‘l_l!the S le (E,egconducted 10 estimate the reach (">f Eenadu’ newspaper i,
example, ita stU(.i){) Nd (:hé ity of H yderabad is subdivided into, da}y lQ() Blocks, ang
the city of Hyderabd 10 blocks are chosen. All the househ()!ds falling n,]to t}.)e chosen
by random S“"}ml?ﬁ} under the sample. Each of these block is a ‘cluster’. This methog
.mbmcl‘;‘; ;:::xlwvuu raits of the population are being studied.
is usually ¢

sloyed when some t . ! ‘ -
i)y C nveniencel Sa);npling . Under this method, sample is obtained by selecting such

(i 0 ne |

units that are convenient to

Jocate or contract. An example of c.onvenience sampling
could be a list obtained from telephone directory. This m_ethod nelth]erjlafs lt)h]e ad\‘/amage
of statistical tools/ techniques nor the 1.ntu1t1ve or Judgme.nt.a‘ C“F;‘_kl ;tles or an
experienced investigation. This method is not advisable as it 1s not likely to yield
accurate results. It can be used only to reinforce a known fact. '

(iv) Sequential Sampling : Sequential sampling is not a separate-m‘etho‘d of d.raw‘mg.a
sample. It is more of a process. A sample is drawn apd the statistical 1qvestlgatlon i
conducted. If the result are satisfactory, nothing else is done. However, if study of the
sample is inconclusive, another sample is drawn. This process may g0 On for any
number of iterations until the investigator can arrive at a conclusion. This process is
applied in Statistical Quality Control (SQC).

(v) Quota Sampling : It is a combination of stratified Sampling and Judgment sampling.
In this method, the population is divided into ‘quotas’. Each quota consists of units
with specified characteristics. Each investigator or enumerator is told about the number
of units he/she needs to select from the quota. This is normally done using judgment.
This should not be confused with cluster sampling. In cluster sampling, only few out
of all clusters are picked and all units belonging to selected cluster are selected. In
Quota sampling all quotas are selected but sampling is applied within each quota.
There is no one best method of picking up a sample. The choice of method depends on
the purpose of the investigation. It is possible that an investigator may decide to use
multiple methods to meet the requirements of the study being undertaken.

Sampling Errors or Statistical Errors
In.statistics, we tale the help of samples and arrive at some conclusions with respect to

population. The actual value of population may or may not be identical to the estimate arrived

at based a sampling, Statistical ‘error’ is the difference between the ‘true’ value and ‘estimated
value’ of any subject of study.

Reasons for Statistical Errors
] ]S;atlstncal €ITOrs may Crop up on account of any one or more of the following reasons.
. dero.n’; of origlp Thesg C(')‘L.lld be (a) bias of enumerators / investigators (ii) faulty
: ﬁmt'n_(?n of slatlst.lcal units (iii) Imperfection of measuring instruments and (iv) Inherent
instability or erratic tendency of collected data.
2. Errors of lnf?dgquacy : These errors are caused due to incomplete information or
inadequacy of size.
3. I?rrorg of sznipulatmn : These errors are committed by the investigation team at the
time of counting, measurement or approximation.
’I‘.ype of !erors + Errors may be classified into Biased and Unbiased errors
Biased Errors : ‘
These errors are caused on account of a bias or prejudice of enumerators or of measuring

instruments. Such errors are dangerous and ca '
! nnot be tolerated, as i impact |
the purpose of the study. , as they are likely to impact |

(i) Cluster Sampling
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Unbiased Errors
There errors arise on ¢ )
account of ‘chance’. They are an offshoot of various statistical

techniques. They are not very serious and d
. : 0 not aff ioni
Classification of Data affect the results significantly.

fuﬁf;;;?rrfisi;ir?ougt qf Fiata and. the greatest amount of detail may not convey the most
use o or decision r.nakmg. An important aspect of Statistics j4 to organize and
present data so as to convey critical information quickly.

h (;]t;smﬁcatlon means grouping of a whole into different groups or ¢lasses. However,
eacho ‘ﬁesg gTOUplS should hav.e a common characteristic. For example, all living things can
be classified into plants and animals. Animals can be classified into Amphibians, Reptiles
and Mammals etc. : ’

According to Horace Sgcrets, “Classification is the process of arranging data into
se.:quences and groups according to their common characteristics, or separating them into
different but related parts”. !
Objectives of Classification
1. Tocondense the mass of data into a form that is easily understandable.

2. Toenable the user to get a proper grasp of the significance of the information contained

in the data.
3. Tosort data in such a manner that irrelevant details are ignored and relevant details only

are considered.
4. To present the data in tabular form and enable the user to apply statistical tools and

techniques on the same
To enable interpretation, analysis and generalization of data

To facilitate comparative study of variables.
To establish relationships between variable on study of various characteristics of data

To bring out similarities and disparities in data collected.
To provide an executive summary of the data collected at a glance.

© 0 N oW

Rules of Classification
There are no hard and fa
observed.
1. Classification must be clear
interpretations and increase confusion
2. Classification must be clear exhaustiv
to a particular defined class.
y item in the data should belong to

3. Classification should be mutually exclusive. Ever
d is being classified into educated,

one and only one class. For example, if data collecte uc
uneducated and rich, a particular respondent could be educated and rich, hence it s not

a proper classification.

4. The Classification should be suitable an
data collected to know the preference for some p
or no use if it is classified into people belonging to variou

5 The basis of classification should be stable. For example, i :
geographical areas, then selling €Xpenses should also be classified by geogra

areas,
6. Tbe data classified into each class should be homoge
dis-similar components, such class can be sub-divide

common characteristic.

st rules of classification but the following principles must be

and unambiguous. It should not lead to multiple

in the minds of the user.
e. Each and every item in the data must belong

d relevant to the purpose of study. To illustrate,
articular brands of soft drinks can be
s professions.

f sales are classified by
phical

ar class contains

nous. If a particul
ach class has 2

d further so thate
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consistent. If data is being classified on the bagjg

ot ~ a e ld b\
7. Theclassification of data sholcCD” e should ensure that all the areqg

i West and South, W
eography 1nto North, East, . _
girstlicugl;rﬁr i):l central region, are consistently being taken as part of the same class,

.  Classification should be flexible. It should allow .new ideas to bt? m_corporated in
. flrm;r‘e It should be such that data can be re-classified at a later point in time as pey

changed requirements.
9 Classification should allow fo
10. Classification should aid statistical enqu
forms and allow the application of various $

Characteristics of Classification . N
In classification, data collected is distributed into different groups. This is done on the

basis of certain common characteristics such as age, sex, income religion etc. Such groups

should ideally be objective (income less than ¥ 50,000 p.a, ¥ 50,000 p.a more than

¥ 1.50,000 p.a ) rather than subjective (poor, middle class, rich). The classification should
bring out the similarity within the class and the diversity amongst different classes distinctly.

Basis of Classification
Data is classified depending on the objective of the study. Normally, data is classified

on the following criteria.

1. Geographical : The criteria will highlight the location difference in case of the subject
of study. For example, companies fighting for leadership in markets (e.g coca cola and
Pepsi) are interested in knowing the sales of their products by Geography. While Coca
Cola may be the leader in Andhra Pradesh, Pepsi may be the top brand in Delhi.

2. Chronological : Data is classified on the basis of differences in time. For example, the
number of mobile telephone users from 1996 to 2001 will give valuable information
on hour this service has expanded.

3.  Qualitative : Data is classified as per certain qualitative factors, which cannot be
quaptiﬁed. Data is classified into two classes based on presence or absence of such
attributes. Examples of such attributed could be Gender (Male / Female), Marital
zttcatus (Married / Single), Education (Literate, Illiterate), occupation (Business; Service)

4. g::;?g;i :leztg ul: :[li?:filied }:)n the basis of some feaFures, which are capable of

' . lant phenomenon under study is known as ‘variables’ and
hence this classification is also known as classification by variables

For example, number of people who prefer to have their own business rather than take
up or continue employment can be classified by age as under ‘

r comparison between classes.
iry. It should be presentable in varioys

tatistical tools on the data.

Age % Of I;S)eoplle preferring % Of people preferring

mplo i

18-25 p82y ment Bu?gness
25-35 33 67
35-45 60 40
45-55 72 28

Above 55 88

Variable or Variety )

G A characteristic, W.hl.Ch can be expressed numerically, is called a ‘variety’ or ‘variable.
T;e ers to thc': characteristics th.al’ vary in amount or magnitude in a frequency distribution.
e quantitative phenomenon like marks in a test, heights and weights of students, wages of

workers of a factory, runs scored by each pla :
1) h er 0 t p oy A
are all examples of a vitiate. player or team in the 2003 Cricket World Cup €t
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Discrete Variable
Discrete’ variable that cannot take all values. In the above list of
scored by a player are always ¢ 8. ¢ above list of examples, the runs
: / ayel ys a whole number. If cannot be fracti yimi ’
children in a family cannot be anything other th raction. Similarly, number of
r than or. Thus. vari
cannot take all possible values within a specifi d‘m o whole number, Thus, variables fhat
They are characterized by jumps and ga;;q o vlv(, range are termed as ‘discrete’ variables.
i . ! § een alue ¢
Continuous Variable one value and the next.
Variables that can take ¢ i
all possible values i i
' ! . 8! s in a given range are termed as conti
variables. Thes ) as continuous
e o : :gl:rl:les llr:clude fractional as well as integral values. Height and weight of
ous .ouseholds, percentage marks or percentile obtained by students
etc are all examples of continuous variable. | :
Frequency : The number of times i
each variety occurs in known as
A g s fr :
Frequency Distribution e
‘ A class1ﬁcgtlop shpwing different values of a variety and the corresponding is known
as ‘Frequency Distribution’
Types of series
bSta;IStl-(?l clinformatlon can be classified on the basis of values that variety can take. It
can be classified under three heads namely individual observations, Discrete Series and

Continuous series.

Individual Observations
Individual Observations represent a series where items are listed simply after

observation. They are not arranged into groups. Runs scored by top eight players of a team
are an example of individual Observations. It will be presented as under:

Player A B C D E F G H
15 28 g1 43 67 114 16 21

Marks awarded to students of a class, wages earned by employees in factory etc are
other examples of Individual Observations. Individual Observations being simple and

independent, frequency distribution table cannot be prepared.

Discrete Series
Discrete Series represent items arranged

separate and complete. Each unit of data is cap

discrete series is that there are intermittent gaps between two values. There is no continuity.
fractions. It has to be necessarily a whole

Discrete service variable cannot be expressed in al ‘
Jude data on number of families having a

number. Examples of Discrete series would inc _
defined number of children, number of students who scored a defined set of marks etc. It1s

Score

in such a manner that each unit of data is
able of exact measurement. A feature of

presented as under :
No. of Children 0 1 2 3 4 5
No. of Family 8 17 35 24 12 3
r in which the series is written does not make any

In case of discrete series the orde
difference. Data can be in ascending or descending order. .
Preparation of Frequency Distribution Table for Discrete Service ber of

~ Inadiscrete series, there is 2 possibility of the same variety occurring a num oy
times. Hence, a frequency distribution table can be prepared. By prepar ing 3 Fregzare(j
distribution table, we are trying to count the qumber of times a particular variety has ap ‘

Itis done through the following steps-

Let us understand the process with the help of an illustration.
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ion of Discrete Frequency Table.) |
The following data shows the previous teaching experience of lecturers in a college,

Prepare a Frequency distribution table in Discrete form.
0.1.2.3,10,4,6,3,5.5,5,3,7,3,2,8,0,9,2,10,8,4,2

ion . . _
g;)::tio. List all possible values of the variable (year of experience) in order. The possible

values are 0,1,2,3,10,4,6,5,7,8,9 and 10. It is arranged from the lowest to highegt
Step 2: lll,]of)(:(h::]:a::h value provided in the data and put a tally across that value in the
column 2. For example, the first value is ‘0’. Therefore, in the secon'd column,
against ‘0’, we draw a bar. The next value is 2.. We draw a bar agaTnst 2. We
proceed this way till we finish putting a bar for all items. The ]?.St value is 2, which
is appearing for the 5" time. Hence, instead of another ve.rtlcaF bar, we draw a
diagonal bar across the 4 vertical bars and each such block implies 5 counts.
Lastly, we count the number of bars and put the final tally in the last column.

lustration 1. (Preparat

Years of experience Tally Bars Frequency
0 I 3
1 I 1
2 IIII 5
3 111 4
4 I 2
5 11 3
6 I 1
7 I 1
8 11 2
9 | 1
10 I )

In case of discrete series, the order in which the service is written does not make any
difference. Data can be written in ascending or descending order.
Continuous Series

When data can take any value without any gap, the series becomes a Continuous
Series. For example, the maximum day temperature recorded at various places in the country
can take any value such as 39.8 degree or 41.3 degrees etc. Such data is studied by placing
items into certain well-defined limits. For example, the prices at which shares of various
companies get traded can be presented as under:

Price (X)  0-00 100-200 200-300 300-400 400-500  500-600

No. 75 28 33 18 15 6
Before we attempt to prepare a frequency distribution table for continuous series, W
need to understand certain terms.
Class : Fach stated interval, into which the continuous variables get classified, is a class.
Class Limits
The class limits are the lowest and the highest values that can be included in the clas:

For example, in the class 10-19, 10 is the lowest value and 19 is the highest value. Thes
limits are called lower and upper limits.

Class intervals

The difference between the upper and lower limit of a class is known as class intervé
For example, in the class 10-20 the class interval is ten.
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Mid-Point or Mid-Value

It is the value lying half-way between lower and upper class limits of a class. It i%
ascertained as follows

Upper limit of the class + Lower limit of the class
2

There are two ways in which data are classified on the basis of class interval namely (i)
‘Exclusive’ Method and (ii) ‘Inclusive’ Method.
Exclusive’ Method

In Exclusive method, the upper limit of the class is excluded from that class and is
included in the next class. In such series, the upper limit of one class is the lower limit of the
other class. For example.

Marks No. of Students
0-10 5

10-20 12

20-30 24

‘Inclusive’ Method
Under the inclusive method of classification, the upper limit of the class in included in
that class itself. For example.

Marks No. of Students
0-9 10

10-19 14

20-29 23

The student securing 9 marks will be included in 0-9 class interval.

To ensure continuity, it is better to adopt ‘exclusive’ method of classification. However,
where ‘inclusive’ method has been adopted, it is necessary to make an adjustment to determine
the correct class-interval and to have continuity. This adjustment is done by the formula.

Correction factor = Lower limit of Succeeding class — upper limit of preceding class
2

The value so obtained should be subtracted from lower limits and added to upper limits
of all classes. For example.

Wages No. of Workers
10-19 10
20-29 18
30-39 35

The (‘IQQC Irntarival 1o adicicetad ac FAallAaw/o - (’)ﬂ _]0\/7 — n q
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it +d

Upper Class Boundary = Upper Class Lim .
t —d where d = correction factor

Lower Class Boundary = Lower class Limi
Open-End Classes

Open-end classes are t
the last class are not known

hose in which lower limit of the first class and upper limit of

No. of Persons

Income

Less than 100 20
100-200 15
200-300 20
Above 300 9

f Continuous Frequency Distribution Table

Preparation 0
h instructions must be followed. In the

If any instructions are given in the problem, suc
absence of instructions, the following guidelines can be followed.
|, See the smallest and largest values in the distribution and find the difference between

them.
9 Decide the number of Classed in the range or 6 to 15 classes. The number of Classes
can be arrived at by dividing the range with the desired class Interval, subject to the

limits of 6 to 15
Surge’s Formula
In order to determine the number of classes, Prof H.A Surges has suggested formula,
which is described below.
k=1+3.322 log ,,N where
k= number of classes (rounded off to nearest whole number)
N= Total frequency
Thus, if the total frequency ( a total number of observation) is 100, then number of
classes = 143.322 log ,, 100 = 1+3.3222 x 2 (log , 10)
= }+3.3222 x 2 (log,, 10= 1+(3.322) x 2 =1+6.644 =7.644 =8
This formula is useful in determining the number of classes, but fails in case the total
frequency is too high.
3. In the absence of instructions, adopt Exclusive method
4. Class Interval should be fixed such that each class has a convenient mid-value
5. Prepare Frequency Table by putting class Intervals in Column 1, Tally Bars in Column
2 and Frequency in Column 3.
Illustr?ltlon 2: 'Fr.om a frequency distribution by taking a suitable class-interval for the
following data giving the ages of 52 employees in a government agency.
67,34,36,48,49,31,61,34,43,45,38,32,28,61,29,47,36,50,46,30,46,32,30,33 45,49,
48, 41,53,36,47,47,30,46,50,28,35,35,38,46,43,34,36,62,69,50,28 44: 43; 66 3é
Note (B.A. Madurai)
The smallest value is 28 and the largest 69. Difference between the two values i
(69-28) =41. If we take a class interval of 5, nine classes will be formed.

Solution 2
Frequency Distribution of the Age of Employee

Age (Year) Tally Bars Frequency
25-30 I 4
30-35 HH HH 10
3540 Hi HiE 10

40-45 B 5



Ilustration 3 : The following is an arra
examination :

A-33
45-50

50-55 G ﬁ? I 13

55-60 4

60-65 ) -
I

65-70 EI 4

Total 522

y of 65 marks obtained by students in a certain

2645 27 50 45 32 36 41 31 41 48 27 46
47 31 34 42 45 31 28 927 49 48 47 32 33
35 37 47 28 46 26 46 3] 35 33 42 31 4
45 42 44 41 36 37 39 51 s4 53 38 55 39
52 38 54 36 37 38 56 59 61 65 64 T2 64
Draw up a frequency distribution table classified on the basis of marks with Class-

Intervals of 5.
Solution :Frequency distribution of marks obtained by students

Class-Interval of marks Tally Marks Frequency
25-29 HH 11 7
30-34 ' Hi+Ht 10
35-39 HFH 111 13
40-44 HH 111 8
45-49 HH HH 111 13
50-54 HH 11 6
55-59 111 3
60-64 111 3
70-74 1 1
Total - -

Tlustration 4 : The following data pertains to number of units produced by 50 workers

in a factory. Using Surge’s form

ula, classify the data into a frequency table.

162 258 237 231 228 159 242 189 168 189
243 196 287 222 105 138 128 62 53 91
192 230 246 183 242 215 171 220 153 208
152 295 239 220 116 166 102 178 137 211
206 212 275 271 290 128 59 180 296 2138

Solution
Number of Classes (as per Surge’s formula) = 1+3.322 log ,, 50

7.

= 14(3.322*1.699) = 6.64 rounded off to

Size of Class Interval = Highest Value — Lowest Value / Number of Classes
= (296-53) /7 = 34.7, rounded off to 35.

Thus, the Class Intervals would be 53-8, 88-123,123-138, ........

Class-Interval of units Tally marks Frequency
Produced

53-88 I 3

88-123 11 4
123-158 I 6
158-193 1 Il 1 11
193-228 I I I 11
228-263 [T 1T 9

II I 6

263-298
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Series _
le or cumulative. In simple, frequency against each

d Individually.

. cy
imple and Cumulative Frequen
e can be either 1mp

Statistical series

' is shown separately an .
class interval Of value 18 : ¢ oauency series. o cuimnlatin |
Tllustrations 2 and 3 are examples of 2 simple frequency € seris

the frequencies are progressively totaled and gtggregates are St};ﬁ)wdl; E?(:ea);:sartl be shown by
Less than’ method or ‘more than’ method. Les§ tt.1an ﬂze - 0.us t‘he total
number of observations below a particular value. Slmlla-l'ly, more than’ method 1?d1cates 0
us the total number of observatio an a pamcular value. In case of ‘less thay

ns more th
method we start with upper limits of the classes and go on adding the frequencies. In case of
‘more than’ method. We start with lower

limit of the classers. Total Frequency is written
against the first number, then frequency of the first class is deducted and the balance is
written against the next class, then the process is repeated for the remaining classed.

Tllustration 5 : Convert the following frequency distribution into cumulative frequency

distribution by (i) “less than” method and (ii) ‘more than’ method.
Marks 0-10 10-20 20-30 30-40 40-50 50-60 60-70
No. of students 6 9 10 15 30 18 12

Solution 4 :Cumulative Frequency Table :
(i) “Less than” method (ii) ‘More Than’ Method

Marks No. of Marks No.of
less than students more than students
0 0 0 100
10 6 10 94
20 15 20 85
30 25 30 75
40 40 40 60
50 70 50 . 30
60 88 60 12
Explanation

partic::l:r %;:’ICI; grfe:iuerlicyldlstnbut.lon table tells us the number of students falling within 2
like to know ﬁow maz;r o Izipreparmg the ‘less than’ cumulative frequency table, we would
etc. Students who scor):e;t:)l 1ents oored belo.w 10 marks, how many score below 20 marks
marks, but also students scoe' Owb20 marks will not only include students scoring beloV 10
would be 6491i.e.15.In casrclrcl)gf ¢ ctween 10,and 20 marks. Hence, the number of observations
0, which is the lowest marks mlo re than’ table, the number of students scoring more "
students who have scored befw will be equal to total number of observation i.e 100- Th

etween 0 to 10 will be excluded in calculating the no. of studen™®

scoring more than 10 marks. Hence
. ,t ; ;
problem can be similarly solved. otal observations will be 100-6=94. The rest of the

Conversion of Cumulat;
. ) ive Frequency Distribution ; :
Distribution quency Distribution into simple Frequency

A cumulative frequency distributi
y distribution tabl
distributi Cs e can be converted i i frequeny
particlzll;et:ro\r/la{fll;1-e by Splm.mg the total number of observationsrt e‘(lie:slt?hasl:lr’nl‘)rlzow ?han, :
. in .appropnate class intervals. For exam le, if ‘1 . ’ i value i
appropriate class intervals. For example, if plo,ifIogs tian’ apacict At

. ‘less than’ f is oi dent®
s e requency tabl ven, st
oring marks below 100 will include students scoring b(eltweez 9‘:) ; 1150%‘ and studen®®
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SCOYing_ below 90. Thus number of observations between 90 and 100 can be ascertained by
deducting -numbe:r of students scoring below 90 from total observations belov;/ 100. In case
of cor?versmn of ‘more than’ type of cumulative frequency table, observations fa]lir-lg in the
class interval of O to 10 marks can be calculation by deducting t(;tal observations more than
10, from total observations more than ‘0’. :

Illustratlm? 6_: C'onvert the following cumulative frequency distribution into simple
frequency distribution.

Marks above 0 10 20 30 40 S50 60 70 80 90 100
No. of Students 80 77 72 65 55 43 28 16 10 8 0
Solution
Simple Frequency Distribution

Marks Frequency
0-10 (80-77) 3
10-20 (77-72) 3
20-30 (72-65) 7
30-40 (65-55) 10
40-50 (55-43) 12
50-60 (43-28) 15
60-70 (28-16) 12
70-80 (16-10) 6
80-90 (10-8) 2
90-100 (8-0) 8
Total 80
Tlustration 7 : Convert the following cumulative frequency into simple frequency table :
Income (X) Below 500 600 700 800 900 1000
No. of Students 8 20 40 70 87 100
Solution :
Conversion of Cumulative frequency into simple frequency table.
Income (%) No. of Employees
400-500 8
500-600 (20-8) 12
600-700 (40-20) 20
700-800 (70-40) 30
800-900 (87-70) 17
900-1000 (100-87) 13
100

Bivariate Frequency Distribution

. pe . . wO
Bivariate frequency distribution that classifies the given data with respect to t

variable simultaneously. Let us understand this with the help of an example- I(EO":llinkZ
group of 50 couples. The ages of all the 50 men and 50 women w.ere-coll'ected]-l. W us how
a simple frequency distribution by age, We may get frequency distribution t]t: ":i e level
many people in the group of 100 are aged 18,19,20 ...... up to 27. We can take 1f 181022,
lower and have two frequency distributions. The women were in the age-grOUPIC; 192021
The men were in the age group 22 to 27/ The first listing number women aged 18,15
and 22. The Second listing number of men aged 22:23,24,25,26 and 27-
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it and wish to find out how m
e e copsider each € ouple as & unit and . any womey,
However, if we cOtt 15 73 24.25,26,27 we are talking about a bivariy,

1¢ with ages ===
ar< husbands with 229 : : .
el e dis e <ult of this exercise would be as under:

e . LY l‘e
ency distribution: The Age of Husband

= 26 27
25
Age of Wife 27:2 2; 214 . 1 i
:z 1 6 3 1 1 (l)
20 l 3 4 2 ?)
;1 1 0 1 2 0 1
22 0 1 2 3 3 ?

ample is of a discrete bivariate distribution, the same can also pe

While the above €X
prepared in case of continuous variables.
Tabulation

A Table is a systematic
horizontal arrangements, whereas columns are ve
of data in a form suitable for analysis and interpretation.

Classification vs. Tabulation
Classification and Tabulation are part of the process of data compilation. After data is

collected. it is first classified and then tabulation. The following are the main points of

difference between classification and tabulation.

I. Classification is the pre-requisite for tabulation. Tabulation begins where classification

ends.

In Tabulation, the emphasis is on presentation of data. In classification, the emphasis is

on highlighting the similarities and differences in data.

3. Incase of classification, data is arranged according to attributes and variables. Incast
of tabulation, data is arranged in columns and rows.

Objectives of Tabulation

L Slmpllf} Data : The main objective of tabulation is to simplify a mass of information

into 1}5 simplest form, making it easy to understand.

;’]Z‘:r‘le Clla;ty : TabUI?ltiO.n provides clarity on data collected, Many of the questio™

Facilitarti 20;5;2;2???\;6 1of ‘the stufly can be easily answered through tabulat?mj

options that need to be e;alialtle?itt:on tCllltates e?.sy comparison. The two competts

4. Trend Analysis : Tabulation he] satn °F scodwidoby sido and compa'red- bul
data is well placed to perform stafist-o ,CatCh the .trend‘by more observation. ¥ l'ld

5. Economy of Space and Time - p‘Cdl CalCl:l]auon of trend and other feature® Ot, G0

+ Presentation of data in tabular form saves spa

without any compromj
mise on qualijt o
noe f or ¢ . , sentatit
but usage of data also results jp ¢ Y or completeness of data. Not only preser

arrangement of statistical data in columns and rows. Rows are
rtical. Tabulation is systematic presentation

[§)

atet

ald.

tabula®”

serves as a control, If anv of ons : Pdrtlcularly in case of numeric data, .
ny of th houldb .

- . . e totals
it gets immediately kn otals of rows or columns are not as they
g Y Knowp,
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Requisites of a Table (Rules for

1.

) 9

10.

11,

12,

13,

14,

. measure . )
only after data is correctly tabulate s of central tendency and dispersion etc,

Clarity on Characteristics '

of data : A concise tab
. S o : ular form clearly reveals the
characteristics of data and highlights its significant characteristics. ’

Preparing a Table)
The table should serve the purpose for Wwhich it is being prepared. By looking at the
table, the user should be able to understand what the person i -

] preparing the table wishes
10 CORYEY. Inc%udmg.data, though not relevant, just because it is available will defeat
the purpose with which a table is prepared.
The table should be prepar.ed in a systematic and logically organized manner.
The table should be clear in terms of its various captions and stubs. They should be
clearly defined so that there is no ambiguity and hence, no possibility of over laps.
The Fable should be compact. It should ideally fit the size of the paper or screen (in case
of video presentations). The column width should be adjusted or the table broken
down into smaller tables so that at any point in time, it is not a strain on the user to go
through the table.
Unless the need for accuracy is very high, the data can be rounded off or a higher unit
of measurement can be used. This will ensure that the user is not bogged down by too
many details and gets the ‘broad’ or ‘big’ picture.
The best practices with respect to all parts of the table stating unit of measurement, use
of symbols for footnotes, (e.g, numbering of columns, etc), should be adopted.
The arrangement of various stubs and columns should follow a systematic method. It
can be chronological (year, wise). Geographical, Alphabetical in times of size, or any
other sequence. Within the sequence, ascending or descending order should be used
consistently.
The presentation of the table should be appealing to the eye. Rows and Columns
should be appropriately spaced. So that there is no cluttered appearance.
The table should be able to highlight the relationship between various items. Dgta thff.lt
needs to be compared should ideally be placed side by side. If that is not possible, it
should be placed at least within noticeable distance so that the two parts can be looked
at the same time. .
Data that needs to be emphasized can be highli ghted by use of different .color, font, font
size or by simply circling it or putting it in a box. However, it is not advisable to use too
much of styling. : .
The notati)(/)ns gused should not be confusing. For example, N.A could mean Not
Applicable’ or ‘Not Available’ such notations should be avoided. It i§ also advised to
avoid ditto marks, dashes and other symbols such as ‘0 that can be misunderstood for
something else.
Abbrevia%ions should be avoided. However, standard abbreviatiops and S)"ml;?lsncdai':
be used. For example, in measuring height, feet and inches are depu,:t.ed by anexaam e
is universally understood. Similarly, ‘Govt.’ in place of ‘Government’ is also an
Where abbreviation can be used.
If standard classifications are available, it is preferable to use them
adifferent set of classifications for a particular table.
ttis always advisable to have an extra column for ‘Remarks’
USer in understanding the corresponding data can be written here-

instead of creating

_Text that can help the



1.

!J

7S]
.

e is that the data being presented is ‘error-free’ Each
1d be verified at least twice to ensure 1ts accuracy. Tp,
he data presented is erroneous, even if al

The most important requisit

element being presented sh(?u e
entire effort of tabulation will go waste.

other requisites are satisfied.

Parts of a Table | number of the table. Table Numbers help in easy

Table Number : Indicates the seria
identification and reference of the ta .
and visible terms. It is preferred to write t

usually in center. ' |
Table Title : Indicates the subject matter of the table. The title should be as unambiguoys

as possible. It should be clearly worded and indicate the nature of data contained in the
table. The title should ideally indicate then ‘what, where and How of the classified data
and hint at the period of which it relates. Titles should not be too long, However, if the
title is becoming very lengthy, it is advised to have a ‘catch-line’ with the rest of title
stated in the next line. The table title should be very prominent in bold, and at the center,
just below the Table Number.

Captions : refers to the headings of the columns. Captions usually have a heading and
also sub-heads, depending on the type of data being tabulated. A caption should be
brief, concise and self-explanatory. Care should be taken that each of the column
names does not spill into other column areas. It is preferable to number the captions
and the sub-heads for case of reference, particularly when calculations are involved.
Sub : refers to the headings of the rows. As with captions, rows can also have further
sub-divisions. However, stubs do not need to be very brief. Often, the choice of

arrangement is done in such a way that the more descriptive items are taken as stubs.
As in case of captions, it is desirable to number the stubs as well.

Body : refers to the numerical information entered into the table. The entire statistical
data that is to be presented constitutes the ‘body’. Tabulation is an effort to present this
‘body’ in a more meaningful manner.
Head Note : It is a brief explanatory statement with respect to some or all parts of the

table to facilitate better under i i i
avle standing of the nature of information provided in the

Foot Note : Footnotes provide further ex
table. They may include exceptions to dat

ble in future. Hence, they should be stated in Clear
he Table Number at the top of the table,

planation with regard to the contents of the
a, classifications etc.

1o the data. Usually,
such as page numbe
ume,

we state the ‘original source’ of data along w

. ith other indicators
r, table number, etc so that it is easy for anybod '

Y torefer to it at any

Types of Tabulation

l'

(a)

Simple “f‘d' Complex : This classification of tables is done on the basis of ‘
characteristics studied. A simple table studies only a single feature. It 1 number of
one-way table complex tables present two or more <:harz.u:teristicg -1t1s also known as
One-way Table : It presents only one characteristics and helps m answeri r
more independent_questions with regard to that characteristic The‘fr wering one o
table prepared in Illustration 2 js an example of simple or (;ne-wa;(il;(l:)lllzy distribution
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Two-way Tabl .
(b) y e (Double Tabulation) : 1t contains sub division of a total and is able

0 answer two .
t mutually dependent questions. Following is an example of a two-way

table.
Table No. xx
Employee distribution according to Age and Sex of Employe
Age (year) Male Female Total PR
25-35 4 10 14
35-45 10 5 15
45-55 11 6 17
5565 3 1 4
65-75 2 0 2

(c) Three-.way table : It sub-divides the total into three distinct categories. It is capable of
answerng tl?rfae rputually dependent questions. For example male and female can be
further classified into local and non-local employees. This type of tabulation is known
as treble tabulation.

(d) Manifold Tabulation : If more than three characteristics are simultaneously shown,
it is known as manifold tabulation. As the number of characteristics increases, there is
more confusion and there may be loss of clarity. It is preferable to prepare a separate
table.

General Purpose and Special Purpose Table
General-purpose tables or Reference tables, provide information for general use. They

usually contain detailed information and are not constructed for specific discussions. Special
purpose tables, or summary tables, or analytical tables provide information for a particular
discussion and highlight relationship between different figures. Special purpose table are
ordinarily taken from the general-purpose tables and emphasize the relationship, which the
user wishes to stress. They are prepared with a stress on analysis. It should be designed such
that the reader may easily refer to the table for comparison. Analysis concerning the particular
discussion.

Original Table and Derived Table _
Original tables contain data that is collected from an original source. They contain

primary data and hence are also called as ‘Primary’ tables. They are also known as
‘classification’ tables. Data in such tables is ‘raw’ data that is not processed in any manner
(such as rounding off, calculation of percentage, etc). Derived tables present data in a f(?rm
that is desired from the original numbers. A table containing averages, percentages, ratios,
etc is a derived table. These tables can present both primary and secondary data, but such
data is already processed in some form. '
llustration 1 : Prepare a blank table to give as much information as polss.1b1e of the
summary results of the distribution of population according to sex and three religions at four
age groups in North and South India. (B.A. Kerala Adapted)
Classification vs, Tabulation . y
Classification and Tabulation are part of the process of data compilation. After' c.lata 18
collected, it is firs classified and then tabulated. Thus, Classification s the pre-requisite for
tabulation. Tabulation begins where classification ends. In Tabulation, the efmpha.SI.S 1son
Presentation of data, In classification, the emphasis is on highlighting the similarities and
a;fgeren.ces in data. Lastly, in case of classification, data is arranged according to attributes
variable, In case of tabulation, data is arranged in columns and rows.



Solution to Ilustration 7

Table No.

Region-

Religion

Distribution of population according to sex, religion, region and age

Below 15 years

15— 25 years

25 - 35 years

35 years &
above

Total

M

. F

thal

M

F

Total

M

F

Total

M

F Total

F | Total

North India | Muslim

Hindu

I

-

[@ﬁsﬁan

South India |

‘Hindu

I E—

Muslim -

Christian

l'\jl__

L

!
\ Total |

07~V
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Statistical System in India

Statistics has bee.n in use in India ever since the medieval period. However, there has
beep no forrn'a.l orgar.uzatlon responsible for collection and publication of statistics even
during the B.rmsl.l RE.IJ. Oln the recommendations of the Bowley-Robertson Committee, the
first attempt in this direction was made by establishing the office of the Economic Adviser to
the Government of India in 1938. However a serious attempt was made to collect regular and
reliable statistics only after independence. The preparation and successful implementation of
the Five year plans underlined the need for reliable and adequate statistical information.
Consequently, a number of organizations have been set up by the Central and State
Governments.

The statistical system in India closely corresponds to the federal structure of our
constitution. According to our constitution, subjects like Defense, Railways Currency and
Foreign Exchange, foreign trade, income tax, customs and excise are in the Union list. The
Central Government is responsible for the collection of statistics relating to these subjects.
Similarly subjects like public health, agriculture, livestock, irrigation, forests an fisheries
come under the State list. The State Governments are responsible for the collection of
statistics relating to these subjects. Subjects like economic and social planning trade unions,
social insurance, labor welfare, relief and rehabilitation come under the Concurrent list. The
responsibility for collection of statistics relating to these subjects is with both the State and
Central Governments. However, this demarcation is not very rigid. The Central Government

acts as an apex organization by issuing directives and framing acts and rules. It acts as co-
organization by issuing directives and framing acts and rules. It acts as a co-ordinating
agency and publishes the statistics collected by the various State Governments on an all
India basis.

EXERCISE -1

l. Ina survey of 30 families in a village, the number of children per family was recorded
and following data obtained.
6 5 2 8§ 3 1 7 8 7 0 2 4 6 7 2
52 3 4 2 3 5 5 3 4 3 4 4 6 3
Represent the data in the form of a discrete frequency distribution.
2. The class of 2004 of Osmania University had 30 students who scored the following
letter grades.
AB DcCccCcBUDTCBTCBZCDBAB
CB A DDOCT B BDDABCCB
Represent the data in the form of a discrete frequency distribution.
F-ollowmg are the marks secured by 60 students. Arrange the data in a frequency table
by ‘Exclusive Method’.
% 71 18 31 56 40 81 64 59 49
2 1 ¢ 7 39 76 48 7 80 84
3 s 61 28 45 0 63 61 .11 8l
2024 95 64 e 43 58 79 36 8

nNno o - o~
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