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Introduction

word "I\Ih:t l:t“::rl Ilr:l‘.liilz:?: I\:f::l'(‘lh‘t::l:‘l it.‘(:.llrli.:,c‘ I|l7fsl§l.l.(lcrfi‘.:ud frn:n‘ lhf: l._,u,lin
the French word ‘Statistic uc’, t:‘ncll‘l‘)l' wh': 'U:!“«'_",W““! -5‘_"2‘“‘-‘*‘"“‘ T
is not a new discipline th B |(, e s political state. It
i il et § as old as the human socicty. In good old
days, the term statistics was applicd to a branch of statecrafi—science
(zf slzalccru_!l. As such, the term statistics was applicd to mean facts and
ligures which were needed by the State in its day to day life. Statistics
was "Cgm:dc;d as a by-product of administrative activitics of the State.
Now statistics is. usually not studicd for its own sake (as a scparate
branch), but statistics is cmployed as a tool in solving or analysing the
problems of the State.
Origin
-In ancient times the scope of statistics was primarily limited in
kf:cpmg the records of the population in regard to age and sex-wise,
birth, death, property, wealth, ctc., of a country. This knowledge was
uscc-i as a tool to know the man-power and also to fix taxes and levies.
Statistics in the past was a by-product of administrative activity of the
State. The State or thc Government collected statistics for
administrative purposes, and as such statistics was regarded as ‘the
Science of Kings’ or ‘the Science of Statecraft’. Many people
contributed to the development of statistics.

 Sixteenth century astronomy contributed to the growth of
statistics. Tycko Brave (1554 to 1661) discovered valuable facts
regarding the movements of stars and planets and compiled records to
make predictions of eclipses and positions. J. Kepler made a detailed
study of the information collected by Brave, analysed and thus found

three laws relating to the planetary movements. These laws gave a basis
to Newton for the discovery of the Law of Gravitation. _
Seventeenth century Captain John Graunt of London (1620-1674
known as "the father of the vital statistics', made a systematic study of
the births and deaths. During this period, Edmund Halley prepared the
first life-table from the data collected by Sir William Petty (.1623-1687).
He also prepared»':ﬁfortality tables and analysed them. Th1§ lc‘d to the
idea of life insurance and the first Life Insurance Institution was

founded in London in 1698.
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Francis Galton (lHZZ-I‘)ZI) pmu'ucrcd the ,".l:uly of "Regression
Analysis", S. Jevons (1835-1882) who 15 km:Wn' “s :hf; father of inde,
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The development of modern stali
Revolution. A.J. Wickens said “Statistics of a sort can, of course,
back to ancient times, but they have flowered since the Industrial
Revolution. Beginning in the 19th ccntury, statistical records were
developed to describe the socicty of that cra, and to throw light on its
cconomic and social problems. No doubt, they influenced the course of
men’s thinking then, and cven in somc instanccs, may have led to new
policies and new laws, but primarily their uscs were descriptive.
and especially since Wo:ld War I, statistics
rse of action.”

Increasingly in the 20th century,
have been used to settle problems. and to determine cou
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Growth
In the present age, statistics is regarded as onc of the most

important tools for taking decisions. All the branches of science make
usg of statistics. Statistics hclps in forming suitable ;;()licics as such it
;Zsc?r?:% lf;ri n;t z;lﬂ the ﬁ_clds. In science, statistics is frcciy used. In
every siluario’n thz:'j'cgoE its own status as a tool of research. Thus in
techuiques further redu‘ge &;h:ccr:f[nc;f i(:r[.s:z.itistics. The sampling
i i €os atistics, This is because b
: SLU(Z:;{’,? far;) ?ilhg populauo“’. the characteristics of the who!g
‘ bed s ¢ known. Thus the increasing d d: :
cost of statistics give way to growth, g demand and decreasing
. In all the countries of ancient culture . .
" i proofs arc available,that they had a sysl:;:l ‘;Irlzglgfttz?g:fa ; bteer 2?::5
is now regarded as onc of the most dependable tools for [ak?nz' dczisions
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povernment for lh:h”;?‘”-‘l for Statistics; Statistics bs indispensziic o 2oy
sound policy and i " {ii icent conduct of adsministration, Sormuiztion of
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S Pt sibie s ekt : chive implementation, /4 gerernment ala cofleats
which helps to evaluaste 1)
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describing statistics 2 = M..'J.“."""m accordingly. Vhis was the reason for
R as the “Science of Kings” or “Science of Matecrzit”
All branches of cconomics like ; . o
e o e s " mics like production, consumption, exhangs 2
11! are dese s . " ’ T
g escribed, compared and correlated vath the help of
statistics, :
Planning : . : : 2
o ihin;. o 2 I"“‘J control are the twin-babics of management. Whenever
] %) B - i i . . , . , » . 1 . . %
e . - P'd” we hd.vt.tut_hmk of statistics. Planning cannot De aCvisco
wil l;)ul statistics. In this technically advanced 2nd competitive world, z
r e o . > . . . 5 )
pro U((.Iu has to make a number of decisions such as what to produce, »o
Lo producc, how to produce, where to sell, at what price to sell etc. Such
d(.,CISl(_)ns depend upon sound forccasting and forecasting cannol be made
wuhoyl statistics. Prof. Marshall observed that “Statistics are the straw out
of which 1, like any other cconomist, have had 1o make bricks”. Statistics
helps in formulating suitable policics and as such its need is increasingly
felt in all the fields. A businessman needs :nformation on daily deman- of
the products, scasonal changes in demand, prices of competitive products

ctc. All these problems are resolved in the light of factual information and
hence the need for statistics.

(i1) Decreasing cost of statistics : Sta
so greatly that it is not now necessary Lo inve
ch we may'wisﬁ to collect information. Instead, we can cam out
a survey, say, of a population, by merely investigating a fraction ( =sample).
Fisher sums up the advantages of sampling techniques Over complete
census in just four words: Speed, Economy, Adaptability and Scientific
Approach. In a sample survey, there is reduction in the cost of collection
of the information, administration, training etc. Thus the cost and the ume
required for the collection of data go down appreciably. Again, with the
availability of electronic machines, calculators, computers etc. the cost of
analysing data has considerably gone down. The theory of sampling and
various designs of experiments and statistical quality control have

contributed towards lowering the cost of collection and analysis of

statistical data.
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factors responsible for the decline of sales.
3. Statistics are numerically expressed. Numernical dziz zonc

constitute statistics. Students can be classified very good. zood
average, poor, etc., on the basis of their performance in tesit. But 1553

are in qualitative expressions and are not statistics. In
qualitative characteristics —honesty, beauty, intelligence, 2ic.
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ion of gris;

be called as statistics. Another example is beauty competit
if ranks are assigned, then the quantitative measure of bezuty of the
girls can be regarded as statistics.

4. Statistics should be enumerated or estimated. The numenica
data pertaining to any field of enquiry can be obtained aﬁhergh
enumeration (by actual counting) or by estimation. If the feld «
enquiry is not large, enumeration (actual counting) can be conducie
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mcomplete., S such, the definition is madaquate and
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Itisno doubt th SRR
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data. The average ‘iq Ses are widely used to summarise the collectad

diagram, graph hmr;::;:;thc 0“?;‘ one device, The other devices like
PG on coeflicient, ete. ; >

This definition S ulse, inmmplctt . have not been included.

3. “Statisticsi ien

Sy maitlhf;‘icn‘g:? f)f the messurement ofsocial onmanismasawhole
The definition Ttra e soc o ~ 4L Bowley
and his ctiitiasand th: \fgc t§ smmlogl‘c‘al fw‘ld only —that of man
B E, Bowlsragets Li‘cif re tl‘xc deﬁnm‘on-\s tnad;\quate\
“Statistics Canmo be cf;bt realised the lnxumtmns. remarked that

e s e nfined to any one science.”

4. “Statistics is the science of estimates and probabiliities.”
- — Boddington

This ‘dcﬁn‘ition is rarrow, as the other methods like enumeration,
C{a_SSlﬁcauon. analysis, etc., have been ignored. Therefore, this defi-
nition narrows down the scope of the science of statistics.

5. “Statistics is a body of methods for making decisions in the face of

uncertainty”. — Wallis and Robergt
6. “Statistics may be defined as the collection, presentation analysis and
interpretation of numerical data.” — Croxion & Cowden

Croxton and Cowden have given a simple definition of statistics. This
definition is clear and concise. The data are collected to study a particular
problem. The collected data in mass may be converted in the form of diagrams,
graphs etc. According to this definition, there are four stages — Collection of
data, Presentation of data, Analysis of dataand interpretation of data. However,
one more stage may be added and that is the organisation of data. Thus, there

are five stages :

(a) Coliection of data. The first step of an investigation is the collection
of data. Careful collection is needed, because further analysis is based on this.
There are different methods of collection of data (census, sampling, primary,
secondary etc.) and they must be reliable. Ifthe collected data are faulty, results

will also be faulty. Therefore, the investigator must take" special care in

collection.

{») Organisation of data. A large mass of figures that are collected from
a survey frequently needs organisation. The collected data mustbe edited very
carefully so that the omissions, inconsistencies, irrelevant answers and wrong

computations in the returns from a survey may be corrected or adjusted. After
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Statistics in States
It supplics essential

Statistics 1S essential for a country.
tistics was regarded

infonn(z-1hpn to run a government. In olden days, sta
?5 “,]c, S?IZDCC_ of k”?BS’- Different policies of government are based on

bfausr"fl.cs' SEALISHES S of great help in promoting human welfare. The
aim of every State is to promote the welfare of the people. Before

ado_p{mg any \;Efclfarc scheme, the state refers to statistics for a
dec_m.on. Th? b.late may accept or reject a policy on the basis of
statistics. Periodical collection of data relating to population, national

wealth, agriculture, exports, imports, education, crime, etc., are the
main guidelines to the government for a good administration
Therefore, it is rightly said, "statistics are the eyes and ears of th
State." In all the countries, the government is the single, but bigge:
collector and user of statistics. Moreover, all the departments of
government depend upon statistics for efficient functioning. The ma
collectors of statistics in India are the Central Statistical Organisatic

National Sample Survey Organisation, etc.

Statistics in Economics
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study called Econometrics. | ‘
Econometrics is a relatively new branch of study developed mostly in

the period after the Second World War. The increasing interaction of
mathematics and statistics with economics led to the dcvelopmcr-lt of anew
discipline called Econometrics. It is dependent upon Economic Theory,
Statistical Methods and Mathematical Techniques. Econometrics aimed at
making Economics a more realistic, precise, logical and practical science.
Econometric models based on sound statistical analysis are used for
maximum exploitation of the available resources.
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f Statistics in Business
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Statistics in Astronomy

GBI Vike o
LT I TTT S
Iiirli'.!l-'i_ 1h l"”l" bitier 1o
Ve VRERUL A bR

AR tiiley, iy Hisl

UE i e ;
HER GF Ly MUK Eatinurnagy jrictas

Astronomers o tha
Ty bodicsc;; (‘1?11 :1:2; t‘| ll:ul Lml;:crf::ulﬁ rccnrc_lin'w: rtfv the rr;r;“f‘:rr|.",'r;-1_‘t, of
istics. The astr 2rg relied « andastronomical issues on the bagis of
sta.tls : stronomers relied on cstimation in ‘man ¥ cases and later on the
estimation was corrected into 4 precise idea with the help of r.tatifs:ic;:: !
Statistics in Education TR

Stgtlstzcs is widely used in cducation. Research has became 4 common
featurt:’, in all branches of activitics. Statistics is necessary for the formulation
of policies to start new courses, consideration of facilitics available for new
courses, etc. There are crores of peopleengaged in research work to test the past
knowledge and evolve new knowledge; and these are possible only through

statistics.
Statistics in Accounting and Auditing

To-day the science of statistics touches every subject. As such, a paper on

statistics has been made compulsory in the C.A. and 1.C.W.A. Examinations.
Inaccounting, exactness is there, For decision-making purposes, so much

precision is not essential; but decision may be taken on the basis of approxima-
tion. The current assets are generally valued on the basis of current values. The
correction of values of current assets is made on the basis of the purchasing
power of money or the current value of it (charging depreciation); the corrected
value is inkeeping with the current value, through the use of price indices, which
are based on the collection of statistics. A study of correlation analysis between
profits and dividends will enable one to know the trend of future proﬁts:

In auditing, sampling techniques are commonly followed. Yo}urr}tnous
transactions cannot be audited or examined, because of the limitation of
finance, staff, etc. An auditor may look into the rate of error in the past years.
‘Hewillalso conduct pilot audit to find the new rate of error. On the basis of error,

- the auditor determines the sample size of the boqks to be audited.
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Statistics in Planning
Whenever we think of 2 p
of planning, Today &<
rticularly the developing
development and in order that planning 15 51
2 correct and sound analysis of complex statis

have been prepared for the cconomic dcvr‘:lupmcn oo et 5
made use of the statistical material available about various

probiems. National Sample Survey was primarily started 1O cn]ir::t.:l'

statistical data for use in planning in India. Not only plans of economic

development are constructed on the basis of statistical dat-a t_ml the success

that a plan achieves is also measured best by the use of statistical apparatus.
Even for making decisions concerning the day-to-day policy of a country,
? an accurate statistical knowledge of the age and sex-#1se composition of
i the population is imperative for the government. Preparation of detailed
' plans without the assistance of statistics is just unthinkable.
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._-‘:. FUNCTIONS OF STATISTICS

e IS}:.amfufs pzfs ur'uv:!crsal.apphc'abilily. A_ll.aclivities are connected
e statistical data. The functions of statistics are as follows: —
ol 1. iimphﬁes complexity. Human mind cannot understand a
e g:; r:umff:r of facts and figures at any one time. Therefore, the
portant Tunction of statistical methods is o simplify the con;pl X
- : o e'
1;:. representation, averages and
i) ‘data can be converted into a
Ldﬁl{;: to understand. For instance
marks scored by 60 studs ’ I'
ot y 60 students: 1 -
r the average marks of the students ; - t_)ut - T
_ . - students in a single

dispersion, ete. The huge masses
picture, a diagram, etc,, which are
& cannot remember the individyal
15 Casy to remembe "
ﬁgme,_ say 65%.,

W1 King observes “11 i«
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s!aliﬁlif-’ﬁ-'-‘ﬂﬂli‘dir:ﬂ helps in comparing the data with reapect to time
and location, Iy also hf_‘.lp', usg to tompare one phenomenon with (he
other. B”ddin’{'ﬂ" "';"Y-"!, -Th(_’ H")}{:Lf of statistics f3 oy =asbie
comparison to be made between the past and the present resulis, with
a vicw Lo ascertaining the reasons for changes, which have taken place
and the cffect of such changes in the futyre ” People are greatly
interested  in - relative figures rather than absolute figures. By
COMPpArison one can casily appreciate the significance of a series o
figurcs, when compared with other figures of the same kind Th
various mecans of comparisons are ratios, averages, rates, coefficient,
ctc. For instance, the litcracy rate in India stood at 36.17 in 1981 as
against 29.45 in 1971,

4. Enlarges individual experiences. Statistics enlarges human
knowledge and experience. According to Bowley, "The proper function
of statistics, indced, is to enlarge individual experience.” One can easily
grasp ideas from a condensed form of statistics, converted from mass.
For example, say that the cost of living in India has increased. To know
the extent of the increase in the cost of living, we must have a clear idea
about the rise in price, which affects different income groups; we must
also ascertain the rise in prices of consumer goods, etc. Statistics

enables one to understand clear ideas. In statistical study, vague and
indennite 1deas become clear and definite. It is a master Key to sotve
the problems of human life. It enables persons to understand and
measure the actions of people,

5. Formulates and tests hypothesis. Statistical methods are
helpful to develop new theories. 1t is also helpful in formulating and
testing hypothesis, For instance, we can verify the law of supply with
the help of statistics. Like that, the success or lailure of new theories
can be known casily with the help of statistical data. For example,
statistics helps us to medsure the ctfects of a rise in interest rate on
savings and investment, I( pravides guidance in the formulation of new
policies and theories at all stages and the drawing of plans in all fields.
It enables to measure the results on the implementation of plans and
theories and give suggestions from time to time.
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‘ LIMITATIONS OF STATISTICS

As a developing science, statistics and is techmgns ZmT RASED
used in every branch of knowledge. Statistics is Dot 2 TagICE CEMVEDT,

which gives solutions to problems. Educated and unednral=d, TICD @8Nt

poor people are making use of SIaUSHCS in their daviocay ife B x
has its own limitations. W.L King rightly savs, “Science of stnbstes &
thc; most useful servant: but only of great valpe 1z toess woo
,‘]':S e: Z‘;"d(!lf_s P!;)per use”. The scope of stalistics s very wads znd ©
are [% it utility; but these are restricted by its limitations. Foliowing
1e important limitations of statistics: -
1. Statistics does not d indi
i eal with individual it SR
W ¥ : g : : ﬂﬁm SIS o by
sl::g br?l.lps.u‘r aggregates only, The scope of statistics Bes . k%-h“ . ::fmz —
i ’5’ 0 lu'ndmd ual fact. The per capita income is m gl e
o Olal income b}’ the total population. Th;‘ 3 . m b}“‘ Lot g
ot reveal the poverty of individuals. King states, *Statieties pore
y nature of the subject cannot and &eé : m?’-‘_
account individual cases.’ Statistics proges 5o o DFE 10 take
wants to study individual cases. T‘hmﬂ%mi?ﬁ - ImAacegeals, wher
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miatks acored

VoStatintion many mislend to wrong conclusion in the absence of
detndls. I figures nre given without details, we may arrive at sreong and
misleading conclusions, Por example, two businesamen 2 and ¢ have
an average profit of s 1200 per month during three months. We can
say that they are cqually efficient, because they are making the same

average profits, Their profits are as follows :

X 4§
First month, Rs, 8OO Rs. 1,800
Scecond month 1,000 1,000
Third month 1,800 800
3600/3 = 1,200  3,600/3 = 1,200
1200 T 1,200

Average
From the above, we can come to the conclusion that X is more

efficient than Y. X’s business is progressing, while Y’s business is
declining. So without dctails we may come to a wrong conclusion.

4. Statistical laws are true only on averages. Laws of physical
sciences are perfect. But statistical laws are not so perfect as the laws
of physics or chemistry. Statistical resulls are true only On in¢ average.

For instance, population statistics say that the span of life in India is 43.
It does not mean that all men die at the age of 45. It is only the average
age at death. Statistical laws are based on the theory of probability.
According to W.I. King, "Statistics largely deals with averages and
these may be made up of individual items radically different from each
other." Statistics are the means and nat a solution to the problem.

5. Statistics does not reveal the entire story. Statistics simplifies
complicated data. Before using the data, the background of the data
may be studied. Marshall says, "Statistics are the straw, out of which,
I like every other economist to have to make bricks." According to
Croxton, "It must not be assumed that statistical method is the only
method for use in research; neither should this method be considered
the best attack for every problem." Statistics are the means and not a

solution to the problem.

o
i,



Statistics
20

6. Statistical data should D¢ unitorm and ho_mt_;gfnlxe(;),ul:
Comparison is 0n¢ of the important characters of statistica e\d ;
Uniform and homogeneous data can be cqmpar_cd. Unequal Of
uncomparable data will direct to wrong and misleading results.

7 Statistics is liable to be misused. It is the most important

limitation of statistics. According to Bowley, "Statistics only furnishes

a tool though imperfect, which is dangerous in the hands of those who

do not know its use and deficiencies.” W.1. King states, "Statistics are
like clay of which you can ma

ke a God or Devil as you please.” He
remarks, "Science of Statistics is t

he useful servant, but only of great
value to those who understand its proper use.” Statistics 1s a good tool

to an expert, like a sharp knife which is a good tool to a gardener; but
tis a'bad tool to a baby, who is likely to be hurt by it. Statisticians must
know the use and limitations of statistics. Only then they can make usc
. of it to get fruitful results and avoid dangerous, wrong and misleading
results. It will be of great help only if it is utilized by an QXp;:r\ B
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