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STATISTICS —A CONCEPTUAL
FRAMEWORK

1.1 INTRODUCTION

Toduy, Statistics is a very commonly used word but, surprisingly enough, it is understood by different
people in different senses. To some, the word statistics connotes just a sct of figures like the number of chiidren
born in India, in various months of a particular year and their sex. Some people think of stutistics as something
used to reinforee a qualitative statement. Thus, when someone says that the economic condition of the Indian
masses has improved during the last five years and gives figures of rising per capita income during this period,
he i using statistics 1o support & qualitative statement. To many others, statistics means the representation of a
phenomenon with the help of figures, charts, disgrams and pictograms, ¢tc. There are many who think of
Stalistics as a complex set of relationships between a number of variables and also as o technigue by which
they can reduce the element of uncertainty in their decision process. It is seen by many as a device to achieve
a degree of precision in the concept and theories of social seiences which, by nature, are inexact.

However, if we analyse the way the word statistics is looked at, we find that broadly speaking, there are
twa categorics—one, in which the word refers to a set of figures and the other in which it refers o & set of
techniques and methods. These categonies are elaborated further in the foregoing paragraphs

Diata Set and Data Point

As pointed out above, in common parlance, the word statistics denotes some sort of numerical data. If.
for example, somebody says that he has studied the statistics of man-hours lost by the Indian cotton mills due
{0 strikes, or that he has scen the statistics of automebile accidents in the U.S,A., he refers to the numerical
figures or data relating to these phenomena. In this sense. statistics are numerical descriptions of the quantitative
aspects of things. They take the form of counts or mEasUEmEnts. Statistics about the membership of & certain
hostel, for example, inchude a count of the number of members and separate counts of the number of members
of various kinds, as post-graduate and undergraduate or over and under 21 vears of age. They might include
such measurements as the weights and heights of the members of the numbérs computed from such counts or
measurements, for example, the proportion of members who are married or the ratios between weights and
heights. The use of the word statistics in this sense 15 abways in plural. However, any ﬁg{:rc or sel of figures
cannot be called statistics irrespective of any other consideration. Many things are taken into account belore
using the word statistics for any group of figures. We shall discuss these a little later.

The use of the word statisiics in the above sense is, in owr opinion, not very carrect A more appropridie
word 1o indicate numerical facts is data and, s far ak possible, this word should be wsed tn place ol SRATEEHICS
in this sense.
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Levin has rightly said that data are collection of any rumber of related observations, We can collect
the number of telephones installed in a given day by several workers or the number of telephones instulled per
day aver a period of several days by one worker, and call the results our data. 4 colfecrion afdara is called o
data sei and a wingle observation is data paint,

Statistical Methods

The second sense in which the word statistics is used refers to the technigues and methods used in the
collection, analysis and imterpretation of dats. Jn this sense, the word 1y used in singular Statistical methods
are. applicable to a very large number of fields. They are used m social sciences like economics, anthropology,
sociology and psychology. Even professional disciplines, like medicine, engineering and business, rely heavily
on statistical methods, Statistical methods are applied, to a limited extent, even in the realm of physical sciences
which arc by nature exact and experimental in character. In fact, statistical methoeds peovide a set of tooly
which can be profitably used by different sciences in the mammer in which they deem fit,

Statistical methods range from a very simple set of devices to highly complicated and complex
mathematical procedures which can be used only by those who have received adequate traimng m thess areas,

Statistical methods and experimental methods : Statistical Methods include all those devices which

are used in collection and simplification of numerical data so as 1o render them capable of being unalysed, and
commonly understood without much difficulty. Statistical methods are different from experimental methods in
as much as the lanter are more accurate and precise than the former. In experimental methods, it is possible for
us to study the effects of any one of the many factors affecting a phenomenon individually by making the other
factors inoperative for the time being, Thus, in physics, it is not difficelt 10 study the effects of only heat on the
density of air by making other factors inoperative for the duration of study. But, the same thing is not possible
in statistical methods, It is not feasible to study the effects of, say, only inflution on prices, The effects of
inflation cannot be separately studicd, from the effects of many other factors like demand, supply exports awd
imports, etc. However, by the use of statistical methods, it is possible 1o huve a rough ides of the effects of
inflation upon prices. Statistical study cannot be as sccurate as the study done by experimental methods. Thus,
we sce that statistical methods are comparstively less accurate and are usuall y applied in inexact sciences like
sociology, though even in physical sciences (which are classed as exact sciences) the use of these methods is,
sometimes necessary. Statistical methods are, thus, of niversal application though their primury ficld is social
sciences,

Thus, “Statistics are humerical facts, but Statistics is @ body of methods for making decisions when
there {s unceriainty arising from the incompleteness or the instability of the information availabli. P declvions
inay be made vither for the practical purpose of selecting a course of uction or for the sclentific purpose of
gaining general knowledge ™

1.2 DEFINITION

The term Statistics has been defined differently by different authors, Some authors have defined the
word as used in the first sense (of numerical data) while athers have defined it us used in the second sense (of
statistical methods or the science of statistics).

First Type

Of the first type of definitions, the one given by Horace Secrist is the most exhaustive, It is as foltows :

"By statistics, we mean aggregates of facts affected to a marked extent by multiplicity of canses
numerically expressed, enumerated or estimated according to reasonable standards of weewracy, collected in
a sysiematic manner for a predetermined purpose and placed in relation 1o each either.”

This definition: makes it clear that statistics (as numerical data} should possess the following
characteristics

1. They should hea_ggrega!u_nrlnm : Single and unconnected figeres are not statistics. A single age
0f 25 years or 40 years is not smtistics but a series relating to the ages of a group of persons would be called
statistics. A single figure rl:hging 10 birth, death, purchase, sale, accident. ete.. docs not form statistics thaugh
aggrerates of figures relating to births, deaths. purchases, sales, secidents, etc., would be called Siatistics
vecause they can pe siudied in relation to each other and are capable of comparison. It is possible to study them
i reratic to L, place sao frequency of oceurrence,
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2. They should be affected to a marked extent by multiplicity of causes = Usually. statistical facts
are not traceable 1o a single cause, Since statistics are most commonly used in social sciences, it is only natural
that they arc affected by a large varicty of factors at the same time, Tt is usually nat possible to study the effects
of any one of these factors separately as is the case in experimental methods, In statistical methods, the effects
of various factors affecting a particular phenomenon are generally studied in a combined form though attempts
are also made to study the effects of different sets of factors scparately as well. Most of the statistics, however,
are affected to 2 considerable degree by multiple causation, For example, statistics of prices are affected by
conditions of supply, demand, exports, imports. currenicy eirculation and a large number of other factors,

3. They should be numerieally expressed : Qualitative expressions like good, bad, young, old, etc.,
do not form part of statistical studies unless a numerical equivalent is assigned to each such expression. 1 it is
said that the production of wheat per acre in 2003 was 20 quintals and in the year 2008 it was 23 quingals, ot if
iL is said that of two persons A and B, A is 20 vesrs old and B is 60 years old, we shall be making statistical
stalements,

4. They should be enumerated or estimated according to reasonable standards of accuracy :
Numerical staternents can either be enumerated in which case, they are supposed {o be accurate and precise or
they can be estimated by some expent observers. Where the scope of statistical enquiry is very wide or where
the numbers are very large, enumeration is usually out of question and, in such cases, figures can only be
estimated. It is ohvious that estimated figures cannot be absolutely accurate and precise. The degree ol accuracy
expected in such figures depends, 1o a large extent, on the purpose for which statistics are collected and also on
the nature of the particular problem about which data are being collected, There cannot be a uniform standard
ofaccuracy for all types of enquiries. For example, if the heights of a group of individuals are being measured,
it is all ripht if the measurements are correct 1o & centimeter but if we are meusuring the distance from Murmbai
to Kolkata, & difference of a few kilometers even, can be easily ignored.

5. They should be colleeted in a systematic manner : If figures are collected in a haphazard fashion,
one cannol be sure about the degree of accuracy of such data. It is, therefore, essential that statistics must be
collected in u systemnatic manner so that they may conform 1o reasonable standards of accuracy.

6. They should be collected for a predetermined purpose : It is obvious that if statistical data are not
collected with some predetermined aim, their usefulness would be almost negligible, Figures are usually collected
with some end in view, s without it all the efforts made in the collection of figures would be completely
wastefil and the figures so collected would not be in any way useful.

7, They should be placed in relation to each other : Statistics are collected mostly for the purpose of
comparison, If the collected figures are not capable of being compared with cach other, they lose a very large
part of their value. 1t is necessury that the figures which are coliected should be 8 homogeneous Jot because it
is not possible to compare figures which are of & heterogencous chamcter and which cannot be placed in
relationship to cach other. If, Tor example, the height of a person and the money spent by him in gesting his
house constructed are placed together, 1t does not make any sense and the figures cannot be compared 1o each
other. Such figures, naturally, do not come under the category of statistics.

Webster hus also defined statistics in the same Scnse in which Seerist has defined it Webster's definition
of statistics is as follows . :

“Statistics are the classified facls representing the conditions af the people 1n a State, . specially those
facts which can be stated tn numbers or in 1ables of numbers or in any tabular or class(fied arrangement.”

This definition 15 rather narrow. [tconfines statistics only to those facts which relate to the condition of
the people in-a State. This was 2 very old concept ol the word statistics and it does not suit modern conditions.
At present, statistics relate to all aspeets of human activity und, as such, this definition falls short of the modem
concept of the term. Moreover, this definition is not as clear and exhaustive as the one given by Secrist

Second Type
Of the second type of definitions of the term statislics (as statistical methods or science of statistics). the
one given by Seligman is very short and simple and vet quite comprehensive. According to Seligman, -

“Sratistics s the seiencs which deals with the methods of callecting, classifying, presenting, comparing
and inferpreting numerical data collucted to throw some light on any sphere of enquiry”
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p&mnmt!;ﬂrdmg 0 King, “the scisnce af statistics iy the method of judging collective, naturq/ oF Yoeil
A, n from the results oblained Jram the analysis or enumeration o collection of estimates, i
thi i5 nu_t very exﬁa-.mwc and it limits the scope of tflm science of statistics. The author himself ademig
s defect but is of the view that, for practical purposes, it is all right.

A.L. Bowley has given a series of definitions but most of the definirions given by him are not complete
and lay emphasis only on some of the aspecs of the science. At one place, Bowley says, “Sravistics My b
mfn’evd the science of counting.” At another place, he is of the view that “Statistics may rightly be called the
Ference of average. " Both these definitions are defective as the science of Statistics does not confine jisai
either 1o mul_'iling Or 10 averaging alone. These are, no doubt, important statistical methods byt they do not
cavf:r_thc entire field of the science of statistics. Yet another definition given by the same author characterises
stmfucs as “the science of measurement of the social organism regarded, as awhale, in all ite m antfestations. ™
Dh‘-'luusily, this definition limits the application of the statistical methods to only one field, namely, sociology,
Bowley realised this limitation and he himself writes at another place that statistics eannot be confined to any

Boddington has defined Statistics as the science of “estimares and probabilities ™ This definition Zives
expression only to certain methods by which conclusions are derived in this science. No doubt, in most of the
Cases, statistics are, ‘estimates " and *probabilities” but it should be remembered that the scope ol the science i
not confined merely 1o these things,

Lovitt defines the science as “that which deals with the collection, classification and tabulaiion af
smumerteal facty as the basis for explanation, description and comparison of phenomena | This definition is
fairly satisfactory and it indicates that the science of statistics is a simple and scientific exposition of statistical
methods.

Wallis and Roberts have given a very simple definition. They say that “Statistics is a body of methods
for making decisions in the Sace of uncertainty” Ya Lun Chu has also given a similar definition when he FAVS
that ‘Stavistics iy a method of decision-making in the face of uncertainty on the basis of numerical data and
calculated risk”. Both these definitions are brief and do not identify the statistical methods and, as such, can
cmbrace any technique used to reduce the risk associated with uncertainty in the process of decision-making.
The definitions are too general 1o give any specific idea about statistical methods,

Having briefly discussed some of the definitions of the Lerm statistics and having seen their drawbacks,
We are now in a position to give a simple and complete definition of the term in the followitig words :

Statistics (as used in the sense of duta) are numerical statements of facts capable of analysis 'f::tl
interpretation and the science of statistics is a study of the principles and methods I.II:!.Cll in the coliection,
presentation, analysis and interpretation of numerical data in any sphere of enquiry.

L3 MAIN DIVISIONS AND NATURE OF STATISTICS ‘
Staristics, as a science, can be divided into two main classes, namely, statistical methods and applied
statistics. . ‘
1. Statistical Metheds : Under statistical methods are studied all 1hnse_dw|c¢s., rules ut‘pmjud_un and
general principles which are applicable toall kinds or groups of; dm..l‘hus. Ithey miut{u allthe genera pnntniplcs
i hich are commonly used in the colléction, analysis “d. interpretation of data rchpng 0 any
e tm:hmqucsl . Statistical methods are the tools in the hands of a statistical investigator. TF‘IB‘SEIEI'B devices
sphere of ‘:'nqurl:}'r‘k ired ends explained in theory, Since a method is always a means to an end, its accuracy
for iﬂh‘ﬂwgz € :: o the abject which is desired to be achieved and this, in tur?_ i -:umndlm‘n.':hb' HWW:;:
am:hpmcﬂmnm ﬁiﬁ; of the problem to which it is relisted. This is the reason why di I'I'c::; ﬁﬁl::; ::::’r:d .'n
::3 uiepjin different types of enguiries and no uniform standard of accuracy is des

different types of investigations. : ication of statistical methods 1o specific
. fo | with the application of & . 3
lied Statistics : Applied statistics dea sl e e it ial or ek estiiuiral
2; utl:‘.sntrﬂt forms. Ifwe have fo estimate the nar_tmﬂl Jmhsﬁf:;f’ﬁ:}réiﬁ ‘::l: i w&ri fild
mbk'r_“. “hen the special techniques followed 1o achieve these o e e
prod :‘:ﬂulrnﬂpliud statistics. As is clear from the above explanation, apph
form fart 1 5

main groups. Ticy may be cither descriptive or scientific.
into W0
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(i} Deseriptive applied statistics deal with data which are known and which natrally relate either 1o the
present or to the past. For example, business statistics are descriptive applied statistics, as they deal
with the analysis, measurement and presentation of business facts relating to past or present. O the
basis of these facts, decisions abowt various business problems are ususlly taken,

(ify Seientific applied statistics deal with the {ormululion of physical and psvcholagical laws on the basis
of guantitative datn collected for descriptive purposes by the use of appropriate statistical methods. If,
for example, by the use of some business siatislics we are [n 4 position to derive cenain conclusions,
which we use for forecasting the future trend or tendency of that particular phenomenon, we are makimg
use ol scicnlilic applied statistics: For purposes of business forecasting, we have to make use of such
stakistics,

15 statistics @ science or wn art is a gueslion which is very olten nsked but not adequately answercd.
Science refers o o systematic study of knowledse and smdies canse and effcet relationship between different
variables and, on the basis of analysis, attempts to draw generalisations which are popularly known as principles
or faws which are supposed 1o have a very high degree of precision. 11 is on account of the high degree of
precision of seientific faws that man could sufcly land on moon. Arr, on the other hand refers ta the kil of
collecting and handling of data to draw Jegical inference and arrive at centain conclusions, The degree of
precision in such inferences is nol as high as it is in sclentific laws,

Judged on the basis of the above definitions of the words sciemce and arr, statistics could lay its claim
on both of them, However, statistics 15 not a science in the same sense in which physics or astronomy are, for
the reason that the degree of precision arrived at in statistics is not as high as it is in nawral or physical
sciences. The reason for this is that statistics deals with such variables whose frdfvideal gffects cannot be
studied in isolation as is possible in natural and physical sciences, which are experimental in nature, Under
such circumstances, (f wowld be more appropriate fo call statisiies mol as g sefence bt ag a scientific method,
Statlsticnl methods con be and are applied in a1l sciences, natural or social, and, as soeh, they should he
regarded as indispensable Leols for the study of any guantitative phenomenorn.

Smatistics is an ard v as much as it 5 concemned with the ‘skill of handling facts and Ggures for the
pumpose of analysis, imterpretation and policy formulation. Researches are going on to achieve ahigher degree
of precision in the collection and analysis of data to arrive at more meaningful conclusions so that future policy
formulation may become more ational and dependable.

In the words ol A, L. Beddington, “ihe wliimate end of siafistical research is to enable comparizon 1o
be made benween past and presend reswlis, with a view o asceriaining the reagons for charges which bave
taken place and the effect of such changes fn te fulire ™

Ta achicve the above mentioned ends, data relating to past and present, are collected and presented in
the shape of time series from which valushle conclusions are drawn and these conclusions are wsed far the
purpose of forecasting the future wend of different problems, Collection, presentation, analysis and interpretation
of statistical data are no easy Lisks. Latest satistical methods have to be applied for arriving at comect and
dependable conclusions. Researches have been goimg on for improving statistical methods with @ view to make
them more ccuraie and precise, so that the laws based on the analysis of the. descrptive applied siatistics Y
become comparatively more stuble and dependable. 1 is, thus, very obvious that the science of statistics is very
closely pssociared with the progress of human civilization. Ithelps in assessing the results of past achijsvements
of human activities and it is also useful for making forecasts sboul the future courses of ovents.

L4 ORIGIN AND GROWTH OF STATISTICS

Early Beginnings

The origin of statistics is suggested by the derivation of this word. It seems Lo have been derived from
the 1.arln word Sragiv which means a political state. In fact, the origin of statistics was due o sdminisrative
requircments of the state, Statistics, in the past, were 2 by-product of administrative activity, Administration of
the states required the collection and analysis of data relating 1o population and material wealth of the country
for purposes of war and finance. The earlivst form of statistical data, therefore, relate 1o census of population
=nd Smpcry; ov'lccticn cfdata for other purposes, however, was not entirely ruled out, Perhaps, one of the
«arlicst census of population and wealth was held in Egypt as carly as 3050 B.C. for the erection of pyramids.
Fameses N conductza a censug of all lands of Egypl. During the Middle Agcs, such censuses were held in



T—

1.16
Fundamenialy of Starintics ,[

maintained that palice administration has become more Tather than lesy #(Ticien
1. Performances of i : ' : |
e e s o S S e e O U P
. - 4LIES beginning to Rs. 255 0 ar its end. This led to the
:-ohclu::,m that the economy suffered deterioration during this period and the Plan was a il e
this decline had occurred dye fall & ' e b i R
This could be shown by rr s Uie 8eneral price (cvel and real per capita income had indoed increneey
Srdelilod hhﬁyﬁ;nnling comparisons of per capita incomes in both the years ar 1948-49 constant
B3Ed 10 Rs. 2674 at the end of the Plan as compared to Rs. 247.5 ar its beginning
Inappropriate Comparison
hao italL I:Eﬂl.hs = ".",‘l’i_t-ra : The statement that 'the incidence of death among sick persons is higher in
to E:}, 5 than at home' is lively to lead to the conclusion that more patients die in hospitals than at home due |
ind “I'F“:'Pm: frextment and care, Bul, this cone lusion turns out fo be: completely crroneous if it is borme in
mind that in India only seriously niling persons are hospitalised. I
1. It wag cla_limed by a teacher that his teaching method was superior to that of others, He supported his 1
argument by showing that all the students i his class secured first class. Investigation into the matter revealed I
that unlike olhers, all his students had secured first class in previous examination and were merit holders. His !
| Success was, therefore, duc to better stuff in his class rathier than to the superiocity of hid teaching method, |

Defective Method in Selecting Cases t

Issue of Abortion : The Murning News reported that 70 per cent people in the country were in favour |
of egalisation of abortion, It hid came [ this conclusion by u statistical analysis and interpretation of ghe [
replies sent to it by its readers in response 1o a questionnalre. But, & broad based survey mude by a social
organisation showed that this was entirely Incomect In fact, more than 80 per cent people were against it The II
newspaper had reached the erroneous conclusion s it was based on the apinjon of educated psople who
constituted only a small minority in the population,

1.8 DISTRUST OF STATISTICS
Figures may be incomplete or manipulated, Despite its importance and usefulness the science of
statistics is looked upon with a suspicious eye and is quite often condemned us a tissue of falschood, It is said
that “aw cunce of rruth will produce tonmes of statistics™ or that “Siatistics are Hey of the first order”™. These
simtements indicate the extent to which the science of statistics has come in disrepute and is net trusted even in
modem times when its use has spread over all types of human setivities. In our daily life, we tend 10 accept =
statistical conclusions and the interpretations placed on them uncritically. But, then we sre misled so ofien by '
skilful talkers and writers who deceive us with incorrect facts that we come to distrust statistics entirely and
assert that “Sraristics can prove anything "— imp| ying of course, that “Staristics can prove nothing,” Strangely [
enough, whereas, on the one hand, statistics is condemned in such bitter language, on the other hand, it is also
said : “Iffigures say so, it cannol be otherwise” or “figures don t lie”, The reason for such diversily in views
is not far to seek. The reason lies in the innocence of figures. Figures are innocent and gasily believable. It is
human psychology that when facts which are supported by figures come before 2 man they are casily believed.
MNumerical data convey asense of precision and accurscy and consequently it is only natural that s man beliye
& sitistical statement usually without questioning it There #s & great danger in this type of approach to 2 |
numerical statement. Figures which support a particular statement may not be trus, They muy be incomplete,
imaccurate or deliberately manipulated by prejudiced persons who wish to conceal the truth and want to present
a false picture to achieve a particular end. Later on when people realise that even a statistical ststement has :
belied their expectation, their faith in the science of stutistics is shaken and they begin to condemn it e =
strongest possible language. The fault, in such cases does not lie with the seience of statistics; it hes with 1"_""‘
who use it. If wrong figures have been used they are bound o give wrong conclusions and it is the dury of 1€
persons who use statistics 1o see that the figures that they use are free from all rypes of bias and have bect
properly collected and scientifically analysed
Can prove anything is not correct : Sometimes, it is remarked that statistics can prove ﬂﬂﬁh“"’j‘.ﬂi
people who sty 5o are usually those who do not know the A. B. €. of the subject. Statisticians rarely *]ﬂm
prove anything. They are taught to examine the reliability of their data and the justification of their -“-ﬁ'“"r s
with the utmos" suspicion, due care and caution. Statisticians generally take care that the chacies & e
statement being COMect are at least 20 ; 1 and as such it is absolutely wrong to say that statistics €37
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anything.

Does not prove anything, is merely a tool ; Many people disbelieve statistics because it does not
prove a particular thing in a particular manner. It should be ¢learly undersiood that statistics does not prove
srivthing. Statistics is only a mathod of approach; it is a tool in the hands of a statistician to present aphmnn_::nufa
in & particuler manner and nothing beyond it The science of stutistics does nol prove or disprove a thing, it
merely presents the true facts about a problem and leaves the rest to other people, Different rypes of cenclusions
can be arrived at from the same se1 of figures if there is a difference In the approach of various persans. From
one set of figures. a communist can prove that Russia has eliminated unemployment and improved the lot of
the working class and from the same set of figures an anti-communist can derive an opposite conclusion. This
fundamental difference in approach or we may call it bias in the minds of the investigators, has been responsible
for different conclusions being drawn from the same set of figures. For this, the science of statistics cannot be
blamed, It is not the Fault of the science. T is the mischief of those who use it

Need of caution : A layman has. therefore, 1o be very cautious, If figures have been given without the
context in which they were collected or if they are not complete, or if they refate o a phenomenon different
from the one under investigation, or even if the figures are correct and complete but a faulty or biased logic is
applied 1o them, the conclusions amived at are bound to be wrong and would strengthen the belief that statistics
are lies of the first order, Unfortunately, a set of figures cannot by itself disclose whether it is dependable or
not Figures do not bear a irademark of their sccuracy. All figures appear to be correct and innocent [t is this
difficulty of separating comest Nigures from incomect ones which is responsible for discrediting the seienice lo
# considerable extent, It is, thercfore, necessary that whenever we use stulistics we should, first ofall, make
sure that they were properly collected and are suitable for the problem under investigation,

Statistical methods arc delicate tools : Statistical methods are very delicate and since they are liable
to e misused easily they are very dangerous as well The resulis of the misuse of siaristical methods or
statistical data should not be used 1o discredit the science, Ifa child cuts his finger by a sharp knife or an insane
persan hits his own head or thal alany one else with a stick, the fault does not He with the knife or the stick. It
lios with thie parson who uses it Similarly, ifstatistical methods are ot properly used the fault does not lie with
the science of statistics hut with the person using it. Statisticd are tools and can be used in any way we like and
it 18 in our own inteérest that wa use them in 4 proper manner.

“Me who accepty maristics indiseriminately will often be duped unnecessarily. Bui, he whe disrusis
staristicy indivcrimimaiely will often be ignorant unnecetsarily There i an accessible afternative berween
bltnd gulltbility and biind disiruse. ft 55 possible 1o imerprer staristics skilfully. The ert of incerpretation nead
mot be manopolized by statisticians, though, of course, technicad siatistical knowledge helps. Many important
ideay of technical siatistics can be conveyed to the non-statistician withant distortion or difution. Statistical
nterprelation depends not paly on statistical ideas but also on ordingry clear thinking. Clear thinking is not
anly indispensable in interpreting statistics but is often sufficient even in the absence of specific statistical
knowledige. For the statixtician, not only dedth g taees bur alvo statistico! fallucies are unavoidable. With
skill, common senve. patience and above all objeciivity, their froquency can be reduced and thelr effects
minimised. But, eternal vigilance is the price of freedom from serious statistical blunders "

— Wallis and Roberts
1.9  FUNCTIONS OF STATISTICS AND STATISTICIAN

At this 'a?tage. it‘ w_m_:ld be worthwhile to examine and identify the functions of the science of statistics
and the role which statisticians should play. The functions of the selence of satistics are beautifully summed.u
by Robert W Burgess in the following words - &

“The fundamental goxpel of tatisties (5 1) presh back the domain of ignorance. rule of thumb, arbitrary
o premature decisiony, irodition and dogmaricm and fa incredse the domain inwhich decisions / ﬂ.a: m
principles are formulated on the basis of analwtical quamiitative facts" e

If we analvse the ubove statement, we would fnd that the main funct
as given below

L. To collect and present facts in & systematic manner : One of
s:auﬂbc_s is-tc collect faces and [igures in a systemaric ma e
mtelligible and readily understood. Collection of data

lons of the science of statistics are

most important functions of
rfnermd 10 present them in such g form tht they are
nvolves the use of many scienifically developed
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m E‘:;:Mr;:f;:::l collection aof _-:!auu My aive 1S 4 5ot of figures whose anahyvais would fead 1o RTTOnREOLS I
s ik iy d:, duta collection has 1o bc.:ln.ne- verycarcully. The data collected his 1 be Preseniied {
Situation ﬁ'lvquin:; e ta colleoted cannoi be easily understood if 185 mass i very great aud iy st 5 ‘L
facts and faurcs uog mﬁ_ﬂfel-'-!mn Fost Proper comprehension. Human mind i not cupabie of susitilating Rz :
Fender 4 grear mwi:é-hef'muq _rﬂf-jihn:h_b;k_makng those data casily inielligibie and readily understandatje:
Methods describe o th AL ahwunc:e the data collected would non huve beer of HIY e Sratislicyl
country are avgifan. e :::‘-;hun in g wr':- simple fashion. If the production flznres of il textile milts i or 1
Prodisction. T e :_:ﬂ it years it would be imp_o,&;i_b!e 0 hﬂ.‘k:E a PeRS icen aboul the variation. i
would look more el EUTes of average produstion per Y= i wii the myifls are available the figures |

B F?:i:::::p'.l:lzﬁmd' have to be presented in 3 foer in which a compautive sudy of 2 probibem can be
1982 a2 S6 f.l-l}{l fi“h“' emough to sy that (he raafi-days lost in the srike in textile mills in India in the vear i
5 mw‘ih&gful_ 1Sin;1| rl. 15 figure h'.h mtb-: cu-m_rfumd with 2 similar ’igm'f u_f the vear 1981 or 1980 1o make
midch Sene l;ninas ;mi the production figures of Iron snd Steel Industry of India for ane year do not eonvey ]
figures of the sur. ,} are compared with fipures of production of the previous vear or with productjon

£ year of another couny - say, bapsan.

o

I'hus, one Important function of statislics is to collec ﬁgws_-?a'wﬁinﬁ;ﬁ; 10 eomerise them f‘;r s s 11 :
j

' o :
o und::rslandmg and analysis angd 1o Fredent 1hem in 2 manner it for a comparative study:

R Vet yatlon and tsting of hypothes 3 Satsical methods urs very et in
A le_‘:ﬁt e I:J:.H [!r.!-'H-E ol hvpathesis, Inthe ﬁl.'ldlurmcl.nl seIences, the impon ince ol hypotlesis
whether fndia coney =SNG 1S very imporiant. By the use of statistical Iethods, we can test the iy pothesis
sl B 1 MErs are really brand loyal, whether the recent credit s beces has affecred the price leve];
L2 tise it Railway fares has affected passenger traffic and whether there is delegation of suthority in
Public '::u::!lnr Enl:arpme;. Instances of such hypothesis being tested can be multiplied. In fact, in most of the
r'eﬁ::afrrchr:& o social seiences some hypotheses ore formutated and by eollecting, analysing and interproting
empirical data the validity of the hypotheses is tesied. :
3. To help in forecasting of certain fypes of events and thereby 1o hielp in the formulation of ]
suitable sirategies and palicies 2 In most arganisations, pluns of development are prepared mach in advance
of the time when they haye 1o be implemented. Even at the governmental level developmental plans we prepared :
i anticipation of what is likely to happen in future. Our Five-year Plans are an example in this contest. We
think of 5 years hence and trv 1o formulate ur policies m anticipation of sur expectations. Statistica) methods _"*"
are very helpful in forecusting fisture trends on the basis of the analysis of past data, as modified in the light of
current conditions. Statistical methods holp in the formulation of future palicics by analysing past and prosent
conditions and making projections for future. If; for example, the govemment has o decide as [ bt many
motor cars should be manufactured in the country in the year 1986, it would take into account the current
dr.';mand. the price factor, the position of fbel supply. the road dewfqm_:m}p.lans_. ﬂ'r'-ﬁlm}"lﬂﬂ .GPE"W of people I
and many ather factors which would need statistical analysis before a rational decision is arrived at. |
4. To enlarge human experience and to enable man o make rational decisions : The scienge Of
statistics enlarges human experience and knowledge by making it easier for man to understand, dﬂﬁ!tbel.;:
ncasure the effects of his action on the acrion of others. Many fields of knowledge would have ever remi
A i : o ; e d refined technigue and sound methodoloegy provided by the science
closed to mankind but for the efficient an re kind that we can use it anywhere and con sty gy
of statistics. & has provided such a master ey fo manking | '

arcil iy o dive aned oo right lines,

i "a’:m"f’”"’f’“"“ :hirit: mn?n {unctlon of statisties [s.to collecy and present mimerical data in
e ﬂi?'ﬂ?ﬂ b amlw.ﬂ in @ scicntific way. Statistics is, as-we have seen, not mcam_m
:' : "'Wl:'ml; th:. phen amena in a scientific fashion, Accordingly, the_ role of a
H m:: i praper fashion, to schentifically mnl_}w il andto sel f slage fur_ﬂ; ;u:r}:-:;
him to wolk wonders or o give 4 particular shape to given materiul. H o
s teal worth may be exposed. Aller doiny this,
to material is beyond the scope of the

a systematic manner so (ha
prove anything: it is mere
statistician i 1o eoliect the da:a‘
interpretation. ILis futiie 1o expect

T 1al i roper fomm 5o that it
y 1o arrangs Hissigae 07 mnf giving a pariicular shape

simpl e is job. The task . : i ork of
:rﬂli*iliﬂim i ﬁnrﬂﬂf'i:: are like raw materials and to convert them into finished Pm]m:s Em:h :n:mic

; nee of gl s 2e8 +=qums The use of economic statistics for ihe purpose of formulating ,
seie gy st ~

i B —4




Sratiarics - A Conceptund Fromeword 1.19

policy s the work of an economist, not of '@ statistician: A statistician would simply collect and analyse the
economic statistics. He would not formulate an economic policy on their basis; he would leave this work for
the economist.

In general, & successiul statistician requires not oniy & sound knowledge of statistical methods bat he
has to be a specialist in the branch in which he is carmying on an investigation. If a statistician is asked to find
out if fertilizer A is better than Fertilizer B when applied to potatoes, he should first know all shout fertilizers
in general, ahout their application, growing of potatoes and many other connected things. In this case, he
should be an agnicultural expert, Practical statistician is, therefore, in the [irst place, an enginecr, economist. a
bictogist or some other specialist and he has to acquire specidl knowledge of the field in which he is making
use of statistical methods.

A statistician should alse not foreet the limitations of the science of statistics. He should not forget thar
laws of statistics are true only on an average, and that he carinol boast of the same precision which is found in
experimental methods. He has to work under various handicaps and be should be very cautious and vigifant.
Even a slight mistake on his part is liable to render his entire work useless and defective, He should be free
from bias, should have profound common sense and should work like & Tue rescarcher without any precanceived
notions or conclusjon about the problem under investigation, Tt should not be forgotten, as W.1. King said, thet

“Statistics iy a mese usefil servane bur ondy of great value fo those who understand fis proper lse, "

REVIEW EXERCISES

|, Comment on the following siatements |

{a) *‘Sratistics (s the science of averages.”

(h)y “Statistics (s the science of counting.”

{¢) “Statistics is the science of estimates and probabilities.”

“Statistics is 4 body of methods for making wise decisions in the face of uncertainty™ Comment on the

statement bringing out clearly how does statistics help in business decision-making.

3, “Statistics are like clay of which vou can make a God or Devil, as you please”. Explain.

4. “Statistics are numerical statements of facts but all facts numerically stated are not statistics " Comment

upon the statement and state briefly which numerical statements of facts are not statistics.

5. “Satistical methods ate most dangerous tools in the hands of the inexper.” Elucidate.

6. Science without statistics bears no fruit and statistics without sciences have no rool.” Explain the abuve

statement with necessary cominents.

Statistical thinking will, one day, be as nevessary for efficient cltizenship as the hility to read and

wrile".

8 Discuss briefly the role of statistical methods in economic planning with special reference to India.
9. Write a note on the importance of statistics to a businessman, an econcimist, & social worker and the

Crovernment

10. Discuss the meaning and scope of statistics, bringing out its importance particularly in the fleld of trade
and commeree.

11, Discuss briefly the possible applications of statistical methods in business, painting out the limitations.
i any.

12, Discuss the importanee of the study of statistics and how it can help the extension of scientilic knowledge
the establishment of a sound business and the introduction of social and politcal reform.

j o ]

7

13 “Spatistics should not be wsed as a blind man does, a lamppost for support instead of for illumination”.
Discuss.

14. Without adequate understanding of stalistics, the investigator in social sciences may [requently belike
the blind man groping in & dark closet for a black cat that is ot there”. Comment. Can the statement be
extended to the ficld of netural sciences also 7

L cDhe s sletis s, why do some people look al this science with an gve of distrust 7
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3
COLLECTION OF DATA

3.1 PRIMARY AND SECONDARY DATA

Statistical data, a5 we hive already seen, can be either primary or secondary. Primary dats are those

which are collected for the first tiine uid dre, this, original in characier, wheress secondary data are those
which havealicady been collested by some other percons and which have passed through the statistical machine
at least once. Primary data are i the shape of raw materials w which siatistical metheds e applied for the
purpose of annlysis and interpeetation, Secondiry data are wsually in the shape of finished products since they
have been treated statistically in some form or the other, After statistical treatment, the primary data foose their
ariginal shape and become secondary data. On a closer examination, it will be found thar the distinction
bBetween primary data and secondary dita in many cases i one of degree only. Data which are secondary in the
hands of ane may be primary for others. Statistics of agncultum| production are secondary data for the A griculture
Department of a Government but for the purpose of calculation of national income these data are primary,
because they will have to po through farther aralysis and their shape will not remain (he same.

Factor affecting choice of method : It is obvious that the methods of the collection of primary data
and sgcondary data woukd not be exactly identical becadss in one ciage, the data have 10 be originally ollecred
while in the other, the work is of the niture of compilation. There ure various methods of the collsctian af
primary and secandary dats and chioice of the method depends on a number of ficlors. Natwre. object and
scope of the enquiry are the most important things on which the selection of the methed depends. The method
sclected should be such that it suites the type of enquiry that is being conducied

Availability of finance is another factor which influences the selection of the method of collection of
data. When financial resources at the disposal of the investigator are scanty, he shall have to Teave aside
cxpensive methods even though they are better than others which are comparatively choup,

Availahility of time has also to be taken into sccount, Some methods Involve 4 long duration of enguiry
while with others, the enquiry can be conducted in 2 comparatively shorter duration. The time al the disposal
of the investigator, thus, affects the selection of the technigue by which data are 10 be collected.

32  METHODS OF COLLECTING PRIMARY DATA
The following methods of collection of the primary dits are in common s |
() Direct personal investigation :
(&) Indirect oral investigation
{2} By local reports
{d} By schedules and guestionnaires
We shall briefly discuss each of them in turn,

CO Al QUAD CAMERA
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1 Faribam cvvaty of Stdigsics
Direet Forsanal Investipy o

In dirent parsa ) nvestigation, nn e siime FUEEenls, the investizaids ks to gollect the information
the $olirees “oncemad, He | 10 be on the aped for .:l_:-miuun'ng the engquiry and has to meat

O lected, Tr s 1ac CERIY Ul b maily Cases e INYESEigAlnr has a ksen e
and he [y very palite gnd Coirteous, He should lierihar ACGUARNT himselF with local comdithors,
CUstoms and braditicns 5o it he js i g POsilion 1o identity Himuel) ully with |he persiia. from whom the
‘ﬂf“fmﬂTh11! 1 E0UEhL The IMVESTEAOr has s be very tnciful ang Cautio In gyeh ca4305. He should put ap By
#nd simpe SuEstions wliel Are capablo of bemg answered Preceely uid in 5 Hngusze which s no Viapae and
Tiefly unlersinndatia by the:source. SOME Casek, it mny not Be poss (i F wurthwhile 1o contact directly the
Porson; Concemed and jy sueh chsps, the mvestigator has ra SYRA-0XAM g other Persans who are closely in
touch with the sitirces of dals The information elicited in SUCh o manter souid be curefully red and the

Mvestigaior shog)d ake s that o Persoms from whom dats e being collected actually know the facrs
fully and can deliver him the goads,
The mathod oy

direct PerEonal IVESTI pation i suji e on |y Tor intenyive ITVerligations, I imendfves
ERNTIMCNY rogg and ug

eally reguires 4 fong time. Tt s nafurably pot suliable far EXfensIve cguiries where the

i ek, the biins or prefyaico of the lmiestigator can do a Jot of 1
!da'rnﬁgc as he is in sofq charge of the collection of data, This methad, hawever gives Very satisfactory resuls
iFihe scope of e CNAUITY is marmow and if the investegator is fully dependable ang) is compleiely inbimsed
Indirect Qg Investigaiion

Whien the above mentiohed methog Canmt be used either on ae coimt of the reluctance of PErsons o
P with information when approsched dircelly; o on account of the extenyve Stipe of the enquiry gr o
fecount of some othor reason, an indirect argl CXAMINALON Can be conducied, In thin methad: duts are A
cellected directly from the persons concerned hut through indircet spureas. Persons who ire supposed 1o have
knowledge abayr the problem under Investigstion arp intermgated and the desired informarion is coilected.
Usually, in sych ERquiries, a small Jer of qriestiony refating to the investigation i neepared and these questions

Are pit to different porsans (known ns Witheszes) and ther ANEWCTES are rocorded. Masg of the commissions and
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() knows full facts of the problem under investigation !

(b} is not prejidiced:

(¢) i capable of expressing himself correctly and can £ive o true account: and

() is not motivated to give colour o the ficts. ;

Proper allowance made for the inherent optimism or pessimivm af tha n'nfmjm._wr L, their inherent P
psychology: For example if there are two drunkards (one optimist and the utrlnar pessirmist), cach of whom w:j.:
left with haif 2 glass of wine illustrates the point very elearly. The oprimist said, “What do | care for the uc;r ,
I have yur hal{{he Ehass with me” and 1he Pessimist remarked. “What can I do in this wmr:I. I hw.: -'m{y!lm.l the th
glass with me." Both of them were Stating facts correctly and et the two statements give entiraly different k3
umpresaions.

Local Reports

The last methad of collection of primary dagy is through local roports. In this ’““""’.d‘ data m“:“.“ ‘r::
formaily collected by enumerators buit by the local comespondents or sgents in rhc_ulr nwn_fmh@t and u:‘ MT:
own likings. Obviously, such dags Cannal be very reliahle and, 45 such, this method is vsed in lhu:t; cases i .
the purpose of investigation can be seryed with rough estimanes mrly nivg Where 8 high dt&fb; uamuuliy :;
not necessary. This method has (ha advantage ofbeing [cast expensive and [t also saves the bother b
associated with siatistical investisation of other types, 3

pet
! i ires

edules ind Questionns : it

e This is an imporiant method for the collection of dita which is followed usually by private individuals,
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34

Furndonveniais of Satisties
What pepe -
sy Pereentage of your total INEome 1 spent on your children's education 7 Tick the uppropriate
{2 Less thar a0 D

(#) 5% to 1004 = ==

() 10% ry 15% [ ]
() 15% 10 200, EE=]
(2] morg than 20%;
MNote : If you speng exactly 10

15%, thei tick 13 ta

Anothe :
should pe  VPIEcould be when you wish t find oul the mode of

Yo 0f Your income. benss tick | s el HET
20 per sent : o to 15% and. simifarly, if it 15 exactly

cooking in n houschold, The question

Which of the following modes of cooking do you use

(a} Wond
(&) Coal S

(e} Kerosine D
(@) Gas E:} -
le) Electricity =3
e Please tick the refevant Square. I you use more than one method, pledse tick the one which i mostls =
u .

4. Ifthe upinion uf 3 respondent is sought on a particular

poant, I possible, the question should ke 59
framed that fre sam QISWEr £ Ves or mn, For

example, there could be g gutstion fike :

Do you own a house 7 The Answer could be ‘ves' or fno'. Such fuesiions @re not desitable when the
answer cannol be a clear<ut one. For exam ple if a respondent's OInioN is soughl sbout some governtient
policies, the answar may not be clear-cut ves or no. Such questions should, as faras possible, be avoided

5. Duestions of a personal nature should not be asked becayse the respondent would eithar nog give
inforniation of give incorrect infarmation Questivns relating to income L relurms or perkis wiven to cerain
employees may not be liked by the respondents. In fact,no question which eliclis some sort ol confldemiial
informanion should be included in the questionnalte.

6. No such question which hurts the sentiments of the respondent should be asked : For example -
questions on indebtedness, private life, hitigation, ete.; should be avoided

7. There should be such questions which are correbaratury in nature : Such questions are mean
for crass-checks o the answers given by the respondent. If the answers given e cormect, there would be no
contradiction m answers,

8. Questions whose answers require caleulation should not be gencrally asked : For cxample, ifthe
annual income of » salaried class person is asked or if monthly profits of a concem are called for, or if the
percentage of part-time employees to total employees is asked, a lot of caleulation work is involved The
respondent may not wish Lo undertake this arduous task.

9. The questionnaire should look attractive and impressive : It always helps ifit is so. There should
be sufficient space for answering the questions and the quality of paper and printing should also be good.

34 PRE-TESTING A QUESTIONNAIRE
Before the questionnaire is finalised. it is alwavs worthwhils 1o get it pre-lestid, A small sample from

the relevant universe mity be picked up and the questionnaire tested on it.

This has many advantages. We are in @ position to know the fype of response that we may ultimately get
from the respondents, Some questions miy be found 1o be inappropriate and may need i change, Some concepes
may necd clarification ag the sample respondents might have displayed confusion while answering .-.]ucs.lmni-r

By pre-testing & questionnaire, it is also possible to find out the ways in which greater co-opertion of
the mﬁppndﬂl'ltﬂ ma:r.be Il:hﬁ\'dﬂ.

Afler the questionnaire has been Pretested, it should be modified in the Jight of the experience gathered
and then used for the purpose of collecting {nformarion,




4.14 Fandamenialy of Satiicy

4. Rules n.l' Tabulation : There arc no hard and fast rules for the tabulation of data. Bowley very rightly
:"'Jif“'id 1."“ that "I collaction and tabulation commansense is the chief roguisite and experiznce, the chigf
-:_:mﬁw: Constructing a good table is an art and practical experience is of great help in designing the structare
ol a table, However, the fullowing general rules should be observed while tabulating statistics’ data ;

(a) Table should be precise and casy to undersiand, Tt should not be necessary to go through footnates or
explanation W properly understand a mble,

(=] Ifthc. data are very large they should not be crowded in a single table. This would increase the chances
of mistakes and would make the tsble unwieldy and incotwenient, Such duta can be prasented in a
rumber of tables. Ench whie should be complete in itself and should serve a particular purpose

(€) The table should suit the sizc of the paper and, therefors, the width of the colurmn should be decided
befarchand,

() rI'tu: niym ber I|:_ul"1mii:|1 headings should be fisw, though, there i no harm ifthe numbser of sub-headings =
rge. This will help in understanding the main poinis of the table

() Captions, headings or sub-headings of colunins arid headings und sub-headings of rows must be self
cxplanatory,

/) Those columns whose data are 1o be compared should be kept side by side. Simlarly, percentages,
totuls and averages must be kept close to the data.

(z) d""‘* r_T' #s possible figures should be spproximated before tabulation. This would reduce unnecessary
etalls,

(#1) The units of measurement under each heading or sub-heading must slwiys be indicated,

(4} Total of rows should be placmd in the extreme right colunnt; thongh sometines they ans placed in the
!'Lr:.tlcuiunm aller the vertical captions on the lefl. The totals of colemns should ordinarily be placed at
the feat though in some cases it is helnful 1o place them at the top of the table;

) itltrns should be arranged cither in alphebetical, chronological or geographical order or sccording lo
size, impartunce, emphasis or casual relationship to facilitate comparison,

() If ceriain fipures are 10 be emphasised they should be in distinctive type or in 3 “box"-or “circle™ or
betwern thick lines, -

{f) When percentages are given side by side with original fipures they should be in a separate type—

. preferably italics.
[,u‘_i If some portion ol collected data cannot be classified In any class or division a miscellaneous class
~should be created and the data shown in it

{m) There should be a proper title to cach table. It should tell what exactly the table presents

{0) Indicate a zero quantity by a zero and do notuse zero to indicate such information which is not available.
Informetion which is not available should be indicated by the letters N. A, or by dash (—).

{p) Abbreviations should be avoided, particularly in tithes and sub-titles.
{g) The data should be tabulated in an explicit fashion, The expression, “ete.”, should not be used in atable,
since the reader may not easily find out what it refers to,
(¥)" Ditto marks should not be used in a table, Sometimes, it creates confusion.
It may be difficult to follow all these guidelines in preparing a single table, but their purpose should
always be kepl in mind.
J.C. Capt has summarised general rules of tabulation in the following words :

3 “in the final analysis, there are onty owo rules in tabular presentation that should be applied rigialy
First, the use of comman senve when planning a table, and second, the viewing of the proposed table from the
siandpeint of the user The detaily of mechanical arrangement must be yoverned by a single objoctive, that is
to make the statistical lable as eany fo read and to understand as the nature of the material will permit”

5. Types of Tabulation (1) Simpic and complex tabulation : Broadly speaking, tabulation of data can

be cither siniple or complex. Simple tsbulation gives information about one or more groups of independent

qugg}uns_ Eml‘jpll.‘-! tahulation aleives 'I,Imd'i.\?lﬁ'lﬂn of data n WO Or more mtﬁﬂ.m‘lﬂﬁ and. as such, {5 meant 19

glve information about one OF more sets of Interrelated questions

One-way tables : Sim':Jl:Itﬂh“l&tinn usually gives rise 1o single or one-way tables. One way tables
supply answers 10 questions about e chartcteristic of dna only, The foflowing tsble will illustrate the point:
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Fundumentaly of Satlsic

. i i FI‘}' HE U .a._l the distribution of
| Mt &L v us infomation aboul [ | :I marks obtyined 1”“[{ i, | sirib
HEI‘I(W ablp en %l l_ 3 3

ia of residence,
therse sradents sex-wise, and (3) the distribution of the students on the hasl.:b e di
; Highor order taliles - The taliles con alio be the meandfld r”-g--=fn;[r additional informolion js |
"”I""”"“"'f" about A lurge nummber of interrelaied quesion :r:h :hclfnh‘-:u::d 11t'n:1um & four-wiy tahle ng
L} [ [} : : 3 )
Sl e Ging Vit iplpeniion "“- e -‘ ”"f” o, All such tebles are ealled muniiold ar |
similarly, tables can be oF sl Jl-l'ﬂhcl'drdrraﬁw.-e-uu;,-. -n]zr-u";jlr. and 5o on, |
higher order tubles. Table 4 is an examplo of a manifold twhle ; s
Table 4 : Marky obtained by students (sex-wige, on the basis of eivil conditions, an ]

Mwinher of viucdents

Femaie

FITH]

Binle . i
Married| Unmarcied | Tom

.Hn:rlmfvm-qnwf Total | Murried| Lamarried| Total

Resldenee arks

Al=40
Al-5p
2044
-0
Mg

firend Totad

e I S — 1 ]
he above tabie gives information about 8 large number of Interrelated questions regarding studenss,
namely, about the markg abtained, sex-wise distribution, ¢jy|] conditions and residence, Manifoli tailes are
very uselul in presenyip E population census dags

2. General ang Special Purpose Tables : General parpose tables are atso calfed Feference tabley or
FeEpositony fabies, and they provide information for general use angd reference. Croxign &nd Crowden have !
identified the PUrpose of such tables in thys follovwing wards - |

“Primarily and ussaliy the sofe urpase of a reference rabla s Y0 present data in ruch o manaer thal
individual jrems iy .&Efaundrmdf{}' By o readler I

According to Horse Seorist - |

&
3
3
g
E
E
&
£
-5.‘.
g2
g
g
I
&
g
=2
o
-]
B
3
£

type. The purposé of these tables
Under study, }

Specific purpose tables also koW 88 fext sabiey ang Summary tables present mformation relating 10 a
specific sbject under study. For cxample, Production figures of 4 particulu Indusiriat unit for Rl

iffrom the general table, certaln ratios, Pereentages and other measisres ape derived, the table containing them
would be a derivitive fablg
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Given bebow are some illustrations explaining the preparation of some tvpes of mbles discussed shove
Fxample 6. Present the following information in g suitsble mhabur form
I 1995 out of 3 total of 1,750 workers of a fectory, 1,200 were members of & trade union:

The mumber of women emiployed wat 200 of which 175 did not belong tooo besde union. T 2000 the
sumber of unton workers increased o 1,580, of which |29 were men, On the other hand, the number af non-
wiveaiy workers fell doves o 208 of whscl RO e myen,

In 2005, thore were 1 800 emplovess who belonicd to o trade union and 50 whor did not helong 1o a
trade union, OF ull the engalovees in 2005, 300 were women of whom oniy 8 did not belong ea trade umon

Solution, Thble Showing The Sex-wise Dstribmion of Union and Non-union Members for 1965, 1970
and 1975

5 20 2005
Category w F Tital ¥ F Taial " ¥ Tuaal
Mumbies pETS 1% [ETTN b 250 I%80 L4 0z (LT
e tn TR [T TR 178 it ] 30 &0 o | xoa L & 50
- Totsl 1,550 il 17540 147} 3% 1758 1530 i) 1H30
Example 7. Presene tho following information in s saitable form supplying the fgores nod directly
given, In 2003, oul of 4 1otal of 4,000 worksrs in a factory, 3,300 were menrbers ol @ trade union. The sumber
ol wornen workers emplayed was 500 out of which 404 did st belong o any unlon
In 20K, the number of workers dn the union was 3 450 of which 3,200 were men, The number of non-
[ unlon workers was 760 of which 330 were women
| Solwtion, Table Showing tnion and noninion Workers By Sex
| ning 2005
L] Wales Fenunles Tatal Malry Femnles 1 estsl
| Bdembery 3200 250 3450 33200 1ia 3,700
| Mom-members LELL 30 Thl A0 K] OO
£ Total 1.6H) 580 4210 3 500 504 1,00
Example & Ina trip orgosnised by a college there were Ri1 persons, each of whom pald Bs 1550 on an
average There werg 60 Students ench of whom paid R, 16, Mombers of the tenching stuff were charaéd ok i
hr.E_'hl.?f rate. The rumber of servanly was 6 (all males) and thoy were not charped anvthing. The number of
laties wis 20% of the total of which ane was a Tady steff member, Tabulate the above infarmatian
Solution. Tuble Showing the Type of Participants, Sex und Contribution Made
Typec sl Sex Comiribtion Lalsl
Participant per member contribetlas
Malke Femnie LETFT] (M=) iR
Studens 45 13 il 16 00 il
Teaching Siadf i1 J 14 2000 RLTH
e Servanis i '3
Toital il Ih &0 = 12340

Notes, 1. Total contribution average contribution » No. of Persons who joined the trip

[5.5 = B = |,240

2. Contribution of the staff per head has been obsained by diedueting the contribution of
{ the total mnd dividing the difference by the number of teach ing s@ff, [ e,
1240-{60x16) _ 1240 960 _ 280

14 TRl T

Example 9. Ofthe 1,125 students studying in a college during a yenr, 720 were Hindus 628 were boys

stdenis from
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