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Neasures of Central
lendency

: : _ &P
The representative value of a data set, generally the central value or the most occurring value that gives a general . .

idea of the whole data set is called Measure of Central Tendency.

Central tendency is a fundamental concept in statistics that refers to the measure
that identifies the center or average value of a dataset. It provides a single value
that attempts to describe an entire set of data by indicating where most of the

values lie. The mean, median and mode are the three commonly used measures of
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central tendency.




Following are some of the important measures of central tendency which are commonly (4
used in business and industry.
= Arithmetic Mean

=  Weighted Arithmetic Mean

=  (Geometric Mean

=  Harmonic Mean
= Median

= Mode

= (Quantiles(quartiles, deciles and percentiles)




" The three most commonly used measures of central tendency
are mean, median, and mode
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Definition of Mean in Statistics

This is the arithmetic average of all values in a dataset. It is calculated by adding all the values and
then dividing the sum by the total number of values. Mean is nothing but the average of the given set
of values. it can be affected by extremely high or low values (outliers).

but other than the arithmetic mean there are geometric mean and harmonic mean as well that are

calculated using different formulas

Mean = (Sum of all the observations/Total number of observations)

7))+ (5)+ (5] - ()42)

The Mean Number is 4




Examples

What is the mean of 2, 4, 6, 8 and 107
Solution:

First, add all the numbers.

2+4+6+8+10=30

Now divide by 5 (total number of observations).

Mean = 30/5 =0




Mean Symbol (X Bar)

The symbol of mean is usually given by the symbol X. The bar above the letter
X, represents the mean of x number of values.
X = (Sum of values + Number of values)

X = (X + X, + Xg +..4x.)/n




ARITHMETIC MEAN

The arithmetic mean (or mean or average) is the most commonly used and readily understood

measure of central tendency. In statistics, the term average refers to any of the measures of central

tendency.

1. Ungrouped data/Raw data:

The arithmetic mean is defined as being equal to the sum of the numerical values of each and every

-« lobservation divided by the total number of observations. Symbolically, it can be represented as:

X=Xx/n




For example,

Q.1) the monthly salary (Rs.) of 10 employees of a firm ABC
2500, 2700, 2400, 2300, 2550, 2650, 2750, 2450, 2600, 2400
Answer: If we compute the arithmetic mean, then

2500+2700+2400+2300+2550+2650+2750+2450+2600+2400 = 25300

Mean=25300 /10= Rs. 2530.

Therefore, the average monthly salary is Rs. 2530.




2. Discrete data

When the observations are classified into a frequency distribution, Therefore, for discrete

data; the arithmetic mean is defined as

X=Xfx/f

Where,

f is the frequency for corresponding variable x and N is the total frequency, i.e. N = Xf




Formula of Mean Using Assumed Mean

e L

Where: 2 f

*x =Mean

*A= Assumed mean (a value from the data, often a midpoint of a class)
*f=Frequency of each class

d = x — A= Deviation of each class midpoint xfrom the assumed mean A
). f d =Sum of the products of frequency and deviation
). f =Total frequency

Step-by-step:
1.Choose an assumed mean A(usually the midpoint of a class near the center).
2.Calculate deviations d = x — Afor each class midpoint x.

3.Multiply each deviation by the corresponding frequency fto get fd.
4.Sum all fdvalues.

5.Divide ), f dby total frequency ). f.

6.Add this result to the assumed mean Ato get the mean x.




““" What is Combined Mean?

When two or more series having different arithmetic means and number of items are combined together, the
combined mean of all the series can be calculated using,

. o X;.Ny+X5.N
Combined Mean ie. X;, = 2—-2-2
N1+N,

y : X{.N1+X>.N,+X3.N
Combined Mean ie. X;,3 = —F—2—=2 33
N1+Ny+N;

Where
X, =Combined Mean

X, =Mean of the first series
N, = Number of items in the first series

X, =Mean of the second series
N, = Number of items in the second series

X35 =Mean of the third series

N, = Number of items on the third series




Harmonic Mean Definition

The Harmonic Mean (HM) is defined as the reciprocal of the average of the reciprocals of the data values.. It is based on all the
observations, and it is rigidly defined. Harmonic mean gives less weightage to the large values and large weightage to the small valttes
to balance the values correctly. In general, the harmonic mean is used when there is a necessity to give greater weight to the smaller

items. It is applied in the case of times and average rates.

Harmonic Mean Formula

Since the harmonic mean is the reciprocal of the average of reciprocals, the formula to define the harmonic mean “HM” is given as
follows:

If Xq, Xy, X, X, @re the individual items up to n terms, then,

Harmonic Mean, HM = n / [(1/x{)+(1/x,)+(1/x3)+..+(1/x.)]

For frequency data: HM = %

How to Find a Harmonic Mean?
If a, b, ¢, d, .. are the given data values, then the steps to find the harmonic mean are as follows:

Step 1: Calculate the reCIprocal of each value (1/a, 1/b, 1/c, 1/d, ..)

Step 2: Find the aw e of _',ré‘mprocals obtained from step 1.
Step 3: Finally, tz AT

.L./" -

recf_ cal of the average obtained in step 2.




Example 1
Find the harmonic mean for data 2, 5, 7, and 9.

Exormpslo 2

Caloulate the harrmonic meoan for thee Tollowinog cdoatcs

[ b L] = ] s B LA ]

Ll

lf =] -1 L= = L1=] 12

Solution — harmonic mean (step-by-step)
For data with frequencies the harmonic mean is

fi
i
where N =}, f;
1. Compute total frequency:
N=24+44+64+84+10+12 = 42.

2. Compute each %
l

2 4 6 8 10 12
i 2.000000,§ = 1.333333,§ = 1.200000,; ~ 1.142857,? & 1.111111,H ~ 1.090909.

3. Sum them:

E x_l =2+ 1.333333 + 1.200000 + 1.142857 + 1.111111 + 1.090909
i

~ 7.87821067821.
4. Compute harmonic mean:
42

H = ereoioe7ea1 = 23311597919,




Geometric Mean Definition

In Mathematics, the Geometric Mean (GM) is the average value or mean
which signifies the central tendency of the set of numbers by finding the
product of their values. Basically, we multiply the numbers altogether and
take the nth root of the multiplied numbers, where n is the total number of
data values. For example: for a given set of two numbers such as 3 and 1,

the geometric mean is equal to v(3x1) = v3 = 1.732.

Formula:

) “reatec N\ voti  Yada L
G.M=yYz Xay X...20
or

Al

G.M=(2; x&:%...2;)

\, 7




This cam also bhbe written as;

FTiog GAT — f}lﬂg{:rl Sy Ml g )
— L (logax; +logaxs + ....+logx,)
— > log xs

T

Therefore, Geometric Meanmn,

AT — Antilog=2—=12E%:

Fri

WWheremnmn = 7 + fo +__...+ T

it iIs also represented as:

G. M. — 5/ TIT 1 e

For any Grouped Data, G.M can be written as;

AT — Antilog2=T1°8=:

——




Merits

1.1t is rigidly defined.

2.lt is based on all the observations of the series.

3.It is suitable for measuring the relative changes.

4.1t gives more weights to the small values and less weights to the large values.

b.lt is used in averaging the ratios, percentages and in determining the rate gradual increase and decrease.

Demerits

1.lt is not easy to understand by a man of ordinary prudence as it involves logarithmic operations. As such it is
not popular like that of arithmetic average:

2.It is difficult to calculate as it involves finding out of the root of the products of certain values either directly,
or through logarithmic operations.

3.It cannot be calculated, if the number of negative values is odd.

4.1t cannot be calculated, if any value of a series is zero.

5.At times it gives a value which may not be found in the series, and may even be assured or impracticable.



Difference Between Arithmetic Mean and Geometric
Mean

P

Arithmetic Mean

Geometric Mean

The arithmetic mean or mean can be found by
adding all the numbers for the given data set
divided by the number of data points in a set.

It can be found by multiplying all the
numbers in the given data set and take
the nth root for the obtained result.

For example, the given data sets are:
5,10, 15 and 20
Here, the number of data points = 4

Arithmetic mean or mean =
(5+10+15+20) /4

Mean = 50/4 =125

For example, consider the given data
set, 4,10, 16, 24

Here n= 4

Therefore, the G.M = 4th root of (4
x10 %16 x 24)

= 4th root of 15360

G.M = 1113




Relation Between ANM, GM and HM

To learn the relation between the AM, GM and HM, first we need to know the
formulas of all these three types of the mean.

Assume that “X" and "y"” are the two number and the number of values = 2, then
AM = (a+b) /2

— 1/Aam = 2f/(a+b) ... (1)

GM = ~(ab)

=GM?Z = ab ... (2)

HM= 2/[(/a) + (1/b)]

—HM = 2f[(a+b)/fab

— HM = 2ab/(a+b) ... (3)

Now, substitute (1) and (2) in (3), we get
HM = GM?Z fAM

—=GM?Z = AM = HM

Or else,

GM = [ AM < HM]

Hence, the relation between AM, GM and HM is GM2Z = AM x HM



Median

A second measure of central tendency is the median. Median is that value which divides
the distribution into two equal parts. Fifty per cent of the observations in the
distribution are above the value of median and other fifty per cent of the observations
are below this value of median. The median is the value of the middle observation when
the series is arranged in order of size or magnitude (Ascending order).

Ungrouped Data

If the number of observations is odd, then the median is equal to one of the original
observations (Middle).

Median=(?) th value



UNGROUPED DATA

If the number of observations 1s odd, then the median 1s equal to one of the original observations (Middle).

Median =(%) th value

For example, if the income of seven persons 1n rupees is 1100, 1200, 1350, 1500, 1550, 1600, 1800, then

Median =((7 + 1)/2) =4" value
Median =1500

If the number of observations 1s even. then the median is the arithmetic mean of the two middle
observations.

For example, if the income of eight persons in rupees 1s 1100, 1200, 1350, 1500, 1550, 1600, 1800,1850,
then the median income of eight persons would be 1500+1550/2= 1525



Find out the median from the following:
5758 6142 38 65 72 66 80

Step 1: Arrange the Series
Step 2: Use Formula:

Step 3: Find Median

[l
W
P
g
0
_h
\D
+
=

=10 / 2 = 5% jtem
Median = 62



DISCRETE SERIES

First we find cumulative frequency.then locate (N+1/2) the value in cumulative frequency.corresponding
that value of x 1s median.

X F cf
10 12 12
20 23 35
30 35 70
40 47 117
50 38 155
60 29 184
70 16 200
Sum 200 “roatod]
N=200
N+1/2=100.5

Median= 40



Discrete Series
Compute the median for the following distribution of weeks of wagers of 65 employees of the

Xyz company

Weekly 55 65 785 85 95 105 115
wages in
Rs
Number of | 8 10 16 14 10 5 2
employees
Solution
Weekly wages in Rs No of Employees Cumulative frequency (cf)
55 8 8
65 10 18
75 16 34
85 14 48
95 10 58
105 5 63
115 2 65
MNMediamn = —Size of N+ 1
———————————— th Iterm
=
= size of 55 + 1
———————————— ©th Iterm
..

= 33" which is mnearer to 34
Cfof 24 = 75

MMediamn weekly wages = 75



CONTINUOUS DATA

For continuous data, First we find cumulative frequency. then locate (N+1/2) the value in cumulative
frequency. corresponding class interval 1s median class.the following formula may be used to locate the

value of median.

Median=l,+ {{N/2 — cf)*h} /T

where 1, 1s the lower limit of the median class, cf is the preceding cumulative frequency to the median class,

f 1s the frequency of the median class and h 1s the width of the median class.

Comnsider the following data which relate to the age distribution of 1000 workers in an industrial

establishment.

The location of median value 1s facilitated by the use of a cumulative frequency distribution as shown

below 1in the table.

Age (Years) No. of workers Cumulative frequency
& c.f
Below 25 120 120
25-30 125 245

30-35 180 425(cf)

35-40 160(1) 585
40-45 150 735
45-50 140 875
50-55 100 975
55 and Above 25 1000

N=1000

Median Class=( 1000+1)/2=500.5" =(35-40)

1, =35,cf =425, f=160,N/2=500.,h=5

Median =35+ {(500-425)*5}/160 =35+375/160=35+2.34=37.34




MERITS OF MEDIAN

[1] It is easy to understand and calculate.

[2] It is rigidly defined.

[3] It is not affected by extreme values.

[4] It is calculated in case of open-end interval.
[5] It is located by graphically also.

DEMERITS OF MEDIAN

[1] It is not based on all observations.

2] It is affected by sampling fluctuation.

3] It is not capable of further algebraic treatment.



MODE :

The mode is the typical or commonly observed value in a set of data. It is
defined as the value which occurs most often or with the greatest frequency.
For example, in the series of numbers 3,4,5,5,6,7,8,8, 8,9,

The mode is 8 because it occurs the maximum number of times. That means

in ungrouped data mode can find by inspection only.



The mode is the most frequently occurring measurement in a data set.
There may be one mode; multiple modes

To determine the mode:

1. Put the data in order from smallest to largest, as you did to find your median.
2. Look for any value that occurs more than once.

3. Determine which of the values from Step 2 occurs most frequently.
Example:

Consider the data set: 17, 10, 9, 14, 13, 17, 12, 20, 14

Step

Step 1: Put the data in order from smallest to largest.

Step 2: Look for any number that occurs more than once. Step

Step 3: Determine which of those occur most frequently.

The modes of this data set are 14 and 17.



DISCRETE DATA

Mode is the value of X which has highest frequency.
For example,

X f

10 12
20 23
30 35
40 47
50 38
60 29
70 16

Sum 200

Mode=40



CONTINUOUS DATA

First, we find Modal class = corresponding to highest frequency.

I']-fﬂ }*h

MODE = I+ {5 ——

where 1; is lower limit of the modal class, f is the frequency of the modal class,f, the frequency of the

preceding class, f, is the frequency of the succeeding class, h is the size of the modal class.

To illustrate the computation of mode, let us consider the following data.

Age (Years) MNo. of workers
f
Below 25 120
25-30 125(f,)
30-35 180({f,)
35-40 160(f>)
40-45 150
45-50 140
50-55 100
55 and Above 25

Modal class=(30-35)

1, =30, £, =180, fg=125, f>=160,h=5

Mode =30+{(180-125)/(2*180-125-160) }*5 =30+(55/75)*5 =30+3.667=33.67



MERITS OF MODE

[1] It is easy to understand and calculate.

[2] It is calculated in case of open-end interval.

[3] It is located by graphically also.

DEMERITS OF MODE

[1] It is not based on all observations.

[2] It is not capable of further algebraic treatment

[3] It is not rigidly defined.
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Calculation of Arithmetle Mean In Unegual

Ulnsses: In the case of continuous serles which have
woequal class interval, there ds uo need o any
adjustment in the clnsses pnd arithmetic mea can be
enlenlated in its orginal form.
Exnmple 13: Coloulite the mean of the following

werles:
' e (%1] Mo, of Famikies
{1200 1%
50 5
mﬂ 40|
G- ig,._.
Soluthoms Let the assumed mean (A) be 70
eelly | Neof | Mk [d,=(X),, d
: i !=I: b - =2
:I i . = - 'L .: ._._.J :._ o
Sl = 2
e :

4:

§ G
i

2%
H:ﬁn-( I—H'JL-u|]='|'u.|.:r1£\:-:¢!.J =70 & 15 = PR3
M k.
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sitnatiom, bet s take the following example:

Cabcalafinn  of
Classpst A peries i
first class imberyid o

i Balow | 2 | 4= | 60- | 80l
|_ Clames | “ap | 4n | 0 | 80 ] ubove
| Frequencies | 5 I T T

Here the class sapes me sime and d is 20 For
culculating the lower limat of first clask, e clann
vize. e (200 i aubiracted from the apper limis of
fired clusg, e (30 — 2 = ) For delermuimng - the
uppor limit of fiet cluss, the ¢las size, Lit, [N i
aided 1o the bower Hmd of the first class, lew 111+
Wy = 20, For desermining the upper limit of list
clasa, the cluss size. ie., (20) s added & the sipper
liamiit of the previos class i.e., (80 = 20 = fou3, “The
First class will be (1)~ 20) und the Jas (30 - 100
Thee one can calculate mean by using sy methed.

When Class-Intervals are Unequal:
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caleulating the lower Limin of first elass, de value
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the uppet limit of the previous clums, ie., (70 + 30
= 1007}, The first class will be (15 — 20} and the.
lase class will be (70 — 100), Then one cn
calculute mean by wsing any method.

of & .  Mid-Val
intervils & the comesponding frequencies are given
i Sl e o

the it i culled mid: vad o In the-calowlai

are. already given s there is oo need to wfjust the
frequencies & comstruct classes,

i)

e} ianad

=

&.ﬁﬂﬁum
: S
0

¥ |7

=
















1] LT T

I Rov affecie by Exiame values, e
Mk simple sl scournte asd g o menan i
apen ool class-inierval withoul derermining

dlang Ly,

243, Disadvantages of Mode .
L0 0l defined umd by few PUTTC | SO Fﬂ“m’
finad & delinite value.

24 Not 4 g representitive becavse it ix not based an
all observaiony,

A In Bervher l pebenic cateutudion it & il Al e,

A1y be posslbie thit there is oo mode o moee than
a0 inode presen i he LETHTTN

31 Phutnation in sampling elfects Is made 0 a higher
egtee thun meay o imeidin,

Bl Beforg culculating she mode, duta sarting (ascending
or descending arder) BeCEEs iy,

244, Implications of Mode

' The value which fepreient. the whole dismbation i3
Bermed pa =

2] Mode cap e sed o dpairibg
phenomennon of (he distrbuing,

3} The viloe of mode cag be chlenluted by using graphic
methad, '

- Mode b gencrally determined i the case when: the
Eiven disintbotion | highly skeved or thére s an

the  guntitatie

2.4.5. Methods of Calculation of Mode
13 Oalelation of Made - Tndivicual Series

2} Caleulation of Mode - Binree Series. {Ungrouped
Dtz

3 %‘?ﬂﬁm of Mixde = Continuous Series (Cecupe

24.5.1. Caleulation of Mode — Individual
Series

kmmmhnmwm'ﬁmmhmﬁqﬁh
Igreasing order. Now fud the sujue CCTOming  the

tnaximum mimber of Hmes This: valse iy called the

‘s’ of the wriven datg

Example 24: Calculaie Meode from the foljowing data of
eumed by 10 employees:

[ SiNo. | incomiinty 8 No. | Income n gy |
1T | w 1 e
- S L& I a ;
3 i h:#- = = 4_! _

{ 't | = i_ = = M

iE 2

|

I3

h%

:
~3ﬂ>~)

o EHOE - F il |Ilﬂll'lf'
m”“?&’Lﬂ%ﬁ Fﬂﬂ-':ﬁ_' odat] e
:;j;"u'ﬂm Eown 25 hi-modal € :

gy : un of Mode - Diserny.

T e 8 ke b
fequency o diibation of frequency. ix pibimal
i i b temined by he el of e
Iri el Adtiiation, o m' f.l_h]:rllﬂ ﬂ- Fﬁﬂ;' i
o b prepared {0 find gut the valus of mode.. gk
prepure groping table and B S
Tollowing sieps mltlk:ﬂ.ﬁ' T L 'm

1A grouning abi i prepud wath § colums,

b mﬂmnfﬁn.w-mﬂhﬁﬁﬁi_ ..

5







Measures of Dispersion

3.1. MEASURES
DISPERSION
3,1.1. Meaning and Definition

Phstribuion cannod be clearly depicied by measuring the
pverEgeE or cenimd reidency.  Avermpes Fll'u'f‘:lib the
observations of culy the contral pan of the dissribution. So,
srndy of scatierodness of observations is wery important
s ke sy i knewn e measure of dispersion.

The wond “Duspesion’ Trerully mesns ‘fluctuation’,
“scaner’. ‘vanation”, “deviation’, or ‘spread’. So, messere
of dispersion chowi the varintion of un individual ftem

from ifs avernge.

Tt i also knawn os measure of varintion as i1 explains the
eviept of seatterneds in an obaovution and it measures the

Diispersion 1& based on valoes from first order (the average
of mean’, 5o, it s known 25 second order.

Devistion Is calculated by messuring the difference

According 1o AL Bowley. “Dispersion i+ the measure of

the variation of the ftemns.”

trncdin 10 Refgleman, “Dispersion s the REAEL
[ el : -. .ll '. ™| mm H'lhﬂ'-m -ﬁﬂ#‘.ﬂiﬂ

Metbnds f Mensuring Disperslon l

- |

=
e of
Atsndute Measures af ‘ mhﬂl;:wmm 1|
—[ Ranps :I _Fnal‘ﬁ:i:n’. of Flunpe II
"l Quartile Devlation ! e fivien) of Quardle Deviabon J

|
__i_ Caefficknl of ¥Vasanog 1

Celficien of Meis Deviaton

_l Measz Diesinion J

_| Stamdurd Dheviation

3.1.2.1. Absolute Measures of Dispersion
The measure af dispersion which is expressed in s of
the umits of the observations (c.g.. Rupees, Meter, Year,
ete.) s el shsolute measure of dispersion.

1} Range 2} Quartife Deviation

3} Mean Devistion 4) Stundan] Deviation

3.1.2.2.  Relative Measures of Dispersion
The measure of dispersion which iz independent of unit or
muy imvolve the point abowt which the deviations are
taken. i known as relative measure of dispersion or
coefficient of dispersion. There is only one relative
meagure  comesponding D oan absolute measare. of
dispersian.

1) Coefficient of Range

2) Coefficient of Quartile Deviation

3) Coefficient of Mean Deviation

41 Coefficient of Voriance

32.1. Introduction
Range is the simplest absolue measure of dispersion

which shows the difference between the hi
mﬂ“ﬂﬂinauﬁj@, Ehfrﬁt ﬂ.ﬂdﬁ'ﬁ

Mathematically: R=L-§
Where,

R = Range,

L = Muximum (Targest) value,

f’-hﬂnﬁﬁuw value.
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3.2.5,

To finsd out the value of range in the individual
recds 10 culenime . e e s

{“wbighmﬂwmnﬂﬁmmmmﬂﬂﬁ,

54,45, 16 15, 75, 85, 28°
;ﬁ'ﬂ““""-‘-"ﬁ value (L) = 85, Sallest value (5)
! Runge=1, -8 =85 5= 70

L-4 85—

ent of e = )i
L of Runge L‘!ﬁiﬁ"mﬂm

W T il Al yRbckl I

LT [T TR HMery

[ &
"'"'r'f 8 valug (1) = 55 Smallent value 1%}
l-!||.-|I||,--| - R w55 - 5w M)
i L) ‘I""'='=5E_-|J_h'l||r.'|1

I:Illll.'||IJ'|"|-||||.l|..| o
B i e = el il
T LA Aked

3253, Culculation of Range - Garoupcd

Series (Grouped Datn)

I cagpe of g.mupi-]d seriea i ol lac |..'¢|L'II.LLIl:I...|.I h:_l;::_.l:lf H‘I--.I
difference af Jower Nmil of the F'?“u"_ll"iux G ,,;:,,,'"r"_
upper fimit of the highest cluss inlereh d valoe of -|“h
‘measuredl by taking the difference of I"urh.: Ic. ¢ e
lowest élgss interval and mid valus of the Hghest clas,

interval
Example 3: Calculute Fange &l the Coefficient of ranpe
fromy the foflowing dia! -
— —J——I I I Hﬂ > |'.| 2 B,
S[= 30 e0s 70 =
s 2 | B0 | 00 | 100

20 (30 | a0 | 0 | s

6 Ta i B 5413 [toll6] ]

Solution: Largssi vilue (L) = 100 Smallest value (8) = ()
& Range (L - 8) = 106— [0="M
CodlTiclen _L=§_ (M0-i0) _ 96
adiai T L5 (1004|0110
=082 or 82% N

INTERQUARTILE
RANGE

J.3.

In nl;l.ﬂmt "luterquartile range’ i the spread of vilues

between third quarile (05) und first quartile (D). T other

w il ean bc;f:lﬁudﬁyﬂr rmnge of middle $0% of 1)y
1. Intermuanl +Hge B exprasied as follows:
faterquartile Range = Q, - Q,

wumhmaiwuhmm the datd, in four equal

ants (), @-':'1

Where,

ﬂl*mﬂrm[i)ﬁ
4
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: 41 N o= L

Q: = Sazc of lﬁ}-m '[ﬂ]‘- 15® item which lics in

g -

- 4
Class isterval (40 - 60).
Li=dlc=14.f=15,i=20

N-—f:
hQ,-L,-r-!’_——:u =4ﬂ+l—51—;l;4 20

'
=40+ —x20=41.33
15
il th
Third Quartile, Qs = Size of [%'_] et =[3*:m) N

= 45" iiem which lies in Class interval (60 — 80).
Thus,

3N
-—-—-: £
Q,=L,+ *‘f xi =60+ ﬁzﬂzgxzﬂ

16
=60+ —x20=60+16=76
60 30 0+16

Inter-Quartile Range = Q; — Q = 76 — 41.33 = 34.67 years.




2.5. QUARTILES

2.5.1. Introduction
The measure of central tendency which divides a group of
data into four subgroups or parts then it is called quartiles.

The three quartiles are denoted as Q;, Q,, and Q.

The first quartile, Q,, divides a frequency distribution in
such a way that one-fourth (25%) of the distribution has a
value less than QQ; and three-fourth (75%) have a value

more than Q.

The second quartile, Q, divides a frequency distribution in
such a way that it has equal number of observations above
and below it. Hence, it is equal to the median of the data.

The third quartile, Q; divides a frequency distribution in
such a way that three-fourth (75%) of the observations
have a value less than (Q; and one-fourth (25%) have a
value more than Q.

Uses of Quartiles

Quat}:ﬂ?:‘-‘. uftern are used in sales and survey dara to divide

PQ{EEE:‘DHH 110 groups. For example, one can use
IILE to find the top 25 per cent of incomes in a

E:desf ;u'e k;ised lo summarise a group of numbers
Ol l00king a big list of numbers. we 4 ing at
Inste: | TS, re looking at
jHElE a few numbers that give you a picture of what’s goi
on in the big list. i

Quartiles are used to:
1) Helps to find
2) Measures of dispersion (Quartile Deviation)
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B.com First Semester

Subject Business Statistics

Solved Problems on Quartiles: (Individual Series)
Problem 1: Find Quartile 1 for the given data: 10, 30, 5, 12, 20, 40, 25, 15, 18.
Solution:

Step 1: Sort the given data in order (ascending order / descending order)
5,10, 12, 15, 18, 20, 25, 30, 40

Step 2: Find 1st Quartile
First Quartile =(n+1/4) th term

Here n = 9 because there are total 9 numbers in the given data.
= First Quartile = ((9 + 1)/4)th term

= First Quartile = (10/4)th term

= First Quartile = 2.5th term

Now, 2.5th term = 2nd term + (0.5) (3rd term - 2nd term)
= 2.5th term = (10) + (0.5) (12 - 10)

= 2.5th term = 10+1

= 2.5thterm =11

The First Quartile value is 11.

Problem 2: Find the Second Quartile for the data 10, 30, 5, 12, 20, 40, 25, 15, 18.
Step 1: Sort the given data in the ascending order

5,10, 12, 15, 18, 20, 25, 30, 40

Step 2: Find 2nd Quartile

Second Quartile = [2 (%1)”‘] term

Here n = 9 because there are total 9 numbers in the given data.
. 9+1
= Second Quartile = (%)”‘ term

= Second Quartile = (10/2)th term
= Second Quatrtile = 5th term
Sthtermis 18

So the Second Quartile value is 18.

Problem 3: Find the third Quartile for the data 10, 30, 5, 12, 20, 40, 25, 15, 18.

Step 1: Sort the given data in the ascending order
5,10, 12, 15, 18, 20, 25, 30, 40

Step 2: Find 3rd Quartile

th
Third Quartile = 3@+l term



Here n = 9 because there is total 9 numbers in the given data.

th
= Third Quartile = @

th
= Third Quartile= 3x@0) term

= Third Quartile= 7.5th term

term

7.5th term is average result of 7th and 8th term = (25 + 30)/2 = 27.5
Remember: 7.5th term = 7th term + (0.5) (8th term - 7th term)

The most recommended method to find value is mentioned above
Because the term not always N.5 something it may vary from N.1 to N.9
Here, N be any natural number.

So, the third Quartile value is 27.5.

Problem 4: Find the first, second, and third quartiles for the data 8, 5,15, 20, 18, 30, 40, 25
Step 1: Sort the given data in the ascending order

5,8, 15, 18, 20, 25, 30, 40.

Step 2: Find all Quartiles step by step

First Quartile= {(n + 1)/4}th term

Here n = 8 because there is total 8 numbers in the given data.

= First Quartile = {(8 + 1)/4}th term
= First Quartile= {9/4})th term
= First Quartile= 2.25th term

Thus, 2.25th Term = 2nd term + (0.25) (3rd term - 2nd term)
= 2.25th Term = 8+(0.25) (15-8) = 9.75

First Quartile value is 9.75

Second Quartile = {(n + 1)/2}th term

= Second Quartile = (9 + 1)/2}th term
= Second Quartile = {10/2}th term
= Second Quartile = 5th term

5th term is 20
So, the second Quartile value is 20.
Third Quartile = 3(n + 1)/4th term

= Third Quartile = (3(8 + 1)/4) th term
= Third Quartile = (27/4)th term
= Third Quartile = 6.75th term

Thus, 6.75th = 6th term +(0.75) (7th -6th)
=6.75th = 25+ (0.75) (5) = 28.75
So, the third Quartile value is 28.75



Problem 5: What is the Interquartile Range for the data if the first quartile is 10 and the third quartile is
30cm?

Solution:
Given,
e Q1=10
e Q3=30

Interquartile range = Q3 - Q1
= Interquartile range = 30 — 10 = 20

Examples of Quartiles in Discrete Series

Example1: ., .. . ol [P e P W =
P Hedght ffnem) 153 155157 | 159 161|163 165 167 | 169
Mo.of Sludenfs & 2 i I S
Hslght Mo, ol Seadenis | Cumalatiss Fregusnoy
1 LT} ot
"
!

Q1=Size of 4N+1th item=Size of 439+1th item=Size of 10th item
Q1 = 155 centimetres

Q3=Size of 3[N+14]th item=Size of 3[39+14]th item=Size of 30th itemQ3=Size of 3[4N+1
|th item=Size of 3[439+1]th item=Size of 30th item

Q3 = 163 centimetres
Interquartile Range =Q3-Q1 =163-155=8
Quartile Deviation = Q3-Q12=163-1552=42Q3-Q1=2163-155=4



Example 2:

Marks [X) 7 |4 | B|A MO 12

No.ofStudenis(f] 4 1|2 3| 4

Marks  No. of Students Cumulative Frequency

X) () (cf)
2 4 4
4 1 5
G 2 7
8 3 10

10 4 14
12 5 19

y =10

Q1=Size of AN+1th item=Size of 419+1th item=Size of 5th item
Ql=4

Q3=Size of 3[N+14]th item=Size of 3[19+14]th item=Size of 15th itemQ3=Size of 3[4N+1
th item=Size of 3[419+1]th item=Size of 15th item

Q3=12
Interquartile Range=Q3-Q1=12-4=8
Quartile Deviation = Q3-Q12=12-42=42Q3-Q1=212-4=4

Coefficient of Quartile Deviation = Q3-Q1Q3+Q1=12-812+8=0.2Q3+Q1Q3-Q1=12+812-8=0.2



Examples of Quartiles in Grouped (Continuous) Series:

1. Calculate Quartile-3 from the following grouped data

X | Frequency
01
1|5
210
36
43
Solution:
Frequency
X f cf
0 1 1
1 5 6
2 10 16
3 6 22
4 3 25
n=25 -
Here, n=25

Q3=(3(n+1)4)th value of the observation

=(3-264)th value of the observation

=(19.5)th value of the observation



2. Calculate Quartile-1 from the following grouped data

X | Frequency

10| 3

11|12

12|18

13|12

14 |3

Solution:
Frequency

X cf
f

10 3 3

11 12 15

12 18 33

13 12 45

14 3 48
n=48 --

Here, n=48

Q1=(n+14)th value of the observation

=(494)th value of the observation

=(12.25)th value of the observation

=11



3. Calculate Quartile-3 from the following grouped data

Class | Frequency

2-4 |3

4-6 |4

6-8 |2

8-10(1

Solution:
Frequenc

Class g y cf
f

2-4 3 3

4-6 4 7

6-8 2 9

8-10 1 10
n=10 —

Here, n=10

Q3 class :

Class with (3n4)th value of the observation in cf column

=(3-104)th value of the observation in c¢f column

=(7.5)th value of the observation in c¢f column

and it lies in the class 6-8.

~Q3 class : 6-8



The lower boundary point of 6-8 is 6.

~L=6

Q3=L+3n4-cff-c

=6+7.5-72-2

=6+0.52-2

=6+0.5

=6.5

4. Calculate Quartile-1 from the following grouped data

Class | Frequency
0-2 |5

2-4 |16

4-6 |13

6-8 |7

8-10 |5

10-12 |4




Solution:

Class Frequency o
f

0-2 5 5

2-4 16 21

4-6 13 34

6-8 7 41

8-10 5 46

10-12 4 50
n=>50 -

Here, n=50

Q1 class :

Class with (n4)th value of the observation in ¢f column
=(504)th value of the observation in ¢f column
=(12.5)th value of the observation in cf column

and it lies in the class 2-4.

~Qlclass:2-4

The lower boundary point of 2-4 is 2.

~L=2

Ql=L+n4-cff-c

=2+12.5-516-2

=2+7.516-2

=2+0.9375

=2.9375



5. Calculate Quartile-3 from the following grouped data

Class | Frequency
10-20(15
20-30|25
30-40|20
40-50|12
50-60|8
60-70(5
70-80|3
Solution:
Class Frequency o
f
10-20 15 15
20-30 25 40
30-40 20 60
40-50 12 72
50-60 8 80
60-70 5 85
70 -80 3 88
n =288 -

Here, n=88




Q3 class :

Class with (3n4)th value of the observation in cf column

=(3-884)th value of the observation in ¢f column

=(66)th value of the observation in c¢f column

and it lies in the class 40-50.

~Q3 class : 40-50

The lower boundary point of 40-50 is 40.

~L=40

Q3=L+3n4-cff-c

=40+66-6012-10

=40+612-10

=40+5

=45

6. Calculate Quartile-1 from the following grouped data

Class | Frequency

20-25/110

25-30|170

30-35|80

35-40/|45

40 - 45 | 40

45-50 |35




Solution:

Class Frequency of
f

20-25 110 110

25-30 170 280

30-35 80 360

35-40 45 405

40 - 45 40 445

45 - 50 35 480
n =480 -

Here, n=480

Q1 class :

Class with (n4)th value of the observation in ¢f column
=(4804)th value of the observation in cf column
=(120)th value of the observation in c¢f column

and it lies in the class 25-30.

~Q1 class : 25-30

The lower boundary point of 25-30 is 25.

~L[=25

Ql=L+n4-cff-c

=25+120-110170-5

=25+10170-5

=25+0.2941

=25.2941




Calculation of Quartile Deviation in Different Series

1. Individual Series:

Example:

With the help of the data given below, find the interquartile range, quartile deviation, and coefficient of

quartile deviation.

150 | 100 | 268 | 230 | 195 | 140 | 200

SHe  Fea parged e srmsileg o

Interguartie Range ~ 128
Quarmie Daviation = o4

Coefficient of Quertile Ceviation = (.31

2. Discrete Series:

Example:

From the following table giving marks of students, calculate the interquartile range, quartile deviation, and
coefficient of quartile deviation.

Marks of Students | &0 | 52 |65 | 70 | 75 | B0 | B3 | 90 | 97

Mo. of Students | 25 | 21 | 25 |18 | 24 | 20| 24 |17 | 22

ks of Pladents  MHa. of Didiseti Casulil v Fobg ey
(L] (L] [ 54
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Gy = BH
Qo= Fige pf 3 EE™ jtean = Size of 3L jpea = Size of 180™ item
U = e

i L i L L Rt = 5y = Oy = 98« BE = 0
Qunrtile Deesation = '.HEHI - H:L!!f' el ]

U [ 1=

= i v i - (1]
o i iEnT of Cluae il [eroimtioe = Fameu 7 - T

it Ramge = 20

CruarLilg Dhaviatiomn = £
Contficisnt of CQuarids Deviatioen = 0013

3. Continuous Series:
Example:

Calculate interquartile range, quartile deviation, and coefficient of quartile deviation from the following
figures:

Size (X) 0-10) 10-20 | 20-30 | 30-40 | 40-50 | 50-50

Frequency (f) 9 15 29 24 3 20

Eirm  Freguemcy  Cumulsiive Freguensy

{x} b1 (=)
014 3 . 1
10-20 15 24
a0-20 o . 53
3040 i . i
40-50 5 . B
J0-60 . N 1K}

N=3F= 1W.

Q= Stze of 131" stem = Size of [UET e« Siw of 20" ateny
Q Nes in the grow 20-30

=20l =24, Ted2V = 1O

Qi = b+ T w30 B 30 - 20 s

Q) = 20 3a

2y« Siaw ) (MRS (em o Shar of | RPN ftomm v Siaw of 75" item
€23 Wt 10 (Tt Grosigh 0-A1)

lpw 30,67 « B, Fu3ale 0

Qo dev TS 30 TS w0 30 s 000

Q=20 14

Intaraertibe Mo = 0y - Dy » 1918 . 2082 = 1000

Quurtiis Dirslutios = Q._,U. - T "ﬁ"‘" - 0.4

Comftcont of Quarsie Deviataan « B o B4CTH] < GF < om
Irtmropier file Mungs = 13 53

Quartise Doviation « L4l

Cowthcimet of Quartile Desetion = 0 31
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1. Calculate Quartile-3 from the following
grouped data

X Frequency
01
15
2 10
.3_6
ne

B.com 1st Semester


B.com 1st Semester



2. Calculate Quartile-1 from the following
grouped data

X Frequency'
10 3
11 12
12 18
1312
14 3

B.com 1st Semester
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3. Calculate Quartile-3 from the following
grouped data

Class Frequency-
2-4 3

4 - 6 4 B.com 1st Semester
6-8 2

8-10 1


B.com 1st Semester



4. Calculate Quartile-1 from the following
grouped data

Class Frequency
0-2 |5

2-4 |16

4-6 | 13 | Bcom 1t Semester
6-8 |7 |

8-10 5

10-12 4


B.com 1st Semester



5. Calculate Quartile-3 from the following
grouped data

Class Frequency
10-20 15
20-30 25
30-40 20
40-50 12
50-60 8
60-70 5
70-80 3

| B.com 1st Semester


B.com 1st Semester



6. Calculate Quartile-1 from the following
grouped data

Class Frequency
20-25 110
25-30 170
30-35 80
35-40 45
40 - 45 40
45-50 35

B.com 1st Semester


B.com 1st Semester
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3.6. STANDARD
DEVIATION (5.D.)

Lal.  Introduction
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B. Com First Semester

Business Statistics

Meaning of Statistics (Indian Context)

Statistics is a branch of mathematics dealing with the collection, analysis, interpretation,
presentation, and organization of data. In the Indian context, statistics plays a vital role in
economic planning, policymaking, agriculture, industry, and social development.

Father Of Statistics in India: prof. Prasanta Chandra Mahalanobis (P.C. Mahalanobis) is called the Father
of Indian Statistics.

About P.C. Mahalanobis

Full Name Prasanta Chandra Mahalanobis

Born 29 June -

Famous For Mahalanobis Distance, Large-Scale Sample Surveys

Founder of Indian Statistical Institute (ISI), Kolkata -

Key Contribution Designed India’s Second Five-Year Plan

Position Member of the Planning. Commission of India

Recognition National Statistics Day is celebrated on 29th June in his honour

Introduction to Statistics:

The word statistics is derived from the Latin word status or the Italian Statista, meaning
"statesman". Professor Gottfried Achenwall popularized the term in the 18th century to
describe data related to the political and economic state of a region. Initially used for state
records like census and wealth, its scope later expanded to a wide range of data-based
analysis.

Meaning of Statistics

In Simple Words Statistics is the science of collecting, organizing, analysing, and interpreting
numerical data to support decision-making or draw conclusions.
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In broader sense the word "Statistics" has two meanings:

1. In Plural Sense Plural

\
[ |

Singular

Meaning: “Statistics” as data or facts expressed in numbers. It refers to numerical data

collected for analysis. Example: Population figures, income levels, exam scores, etc. or the

literacy rate of India is 77.7% — this is a statistic.

2. In Singular Sense

Meaning: “Statistics” as a discipline or method of study It refers to the science or method of

collecting, organizing, analysing, interpreting, and presenting data. Example: The process of

analysing market trends using data is statistics as a subject.

Definitions of Statistics:

X/
0’0

R/
0’0

Prof. Horace Secrist

Statistics is the aggregate of facts, affected to-a-marked extent by a multiplicity of
causes, numerically expressed, enumerated or estimated according to reasonable
standards of accuracy, collected in a systematic manner for a predetermined purpose
and placed in relation to each other.

Croxton and Cowden

Statistics may be defined asthe collection, presentation, analysis, and interpretation of
numerical data.

Seligman

Statistics is the science which deals with the methods of collecting, classifying,
presenting, comparing, and interpreting numerical data to throw light on any sphere of
enquiry.

A.L. Bowley Statistics is the science of counting, and is used to draw inferences on the
basis of numerical data.”

Scope of Statistics

1. Policy Planning

Statistical data helps policymakers assess past trends and future projections to design effective

and result-oriented policies.

2. Management
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In organizations, statistics assists in monitoring employee performance and organizational
growth for informed decision-making.

3. Social Sciences

Statistics supports the analysis of both qualitative and quantitative data to interpret social
behaviour and predict trends.

4. Commerce and Accounts

It is essential in managing finances, cost-benefit analysis, and investment planning to ensure
economic efficiency.

5. Industries

From production to employee welfare, statistical data helps industries optimize resources and
reduce unnecessary expenses.

6. Sciences and Mathematics

Statistics provides precise tools to measure and analyse results in pure sciences, and it
supports mathematical applications by quantifying variations.

7. Problem Solving

By comparing variables and identifying patterns, statistics helps individuals find optimal
solutions and minimize errors.

8. Theoretical Research

Researchers use statistical tools to validate theories by establishing the relevance and
significance of observed data and patterns.

Importance of Statistics

1. Decision-Making Tool

Statistics provides data-based insights to help individuals, businesses, and governments make
informed decisions.

2. Planning and Forecasting

It helps in predicting future trends based on historical data—useful in business forecasting,
budgeting, and policy planning.

3. Simplifies Complex Data
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Through averages, percentages, graphs, and charts, statistics presents large data sets in a clear
and understandable form.

4. Essential for Research

In scientific and social research, statistics helps in collecting, analysing, and interpreting data to
validate hypotheses.

5. Quality Control

Industries use statistical methods to maintain and improve product quality through control
charts and defect analysis.

6. Aids in Comparison

Statistics allows comparison between groups, time periods, or regions, helping identify
patterns and differences.

7. Economic and Social Planning

Governments use statistics in national planning, population studies, employment policies, and
development programs.

8. Risk Management

In sectors like insurance, finance, and health, statistics assesses probabilities and helps in
managing risk.

Limitations of Statistics

1. Deals Only with Aggregates
Statistics applies to groups or collections of data, not to individual cases or single observations.
2. Limited to Quantifiable Data

It is most effective with numerical data. Qualitative data must be converted into numbers for
statistical analysis.

3. Indirect Application to Qualitative Phenomena

Qualitative aspects like emotions or opinions need numerical scales or ratings for statistical
treatment.

4. Not Always Precisely Accurate

Statistical conclusions are based on averages and probabilities, so they may not yield exact

results like mathematical formulas.
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Statistical investigation:

Statistical investigation involves the systematic collection, analysis, interpretation, and
presentation of data to draw meaningful conclusions. It begins with defining the objective or
problem, followed by designing the study and determining the population or sample. Data
collection methods are then chosen, such as surveys, experiments, or observations. Once the
data is gathered, it is organized and analysed using statistical techniques like measures of
central tendency, dispersion, or hypothesis testing. The results are interpreted to provide
insights or inform decisions Finally, the findings are presented in reports, charts, or graphs
Statistical investigation is crucial in fields like economics, business, heath, and social sciences,
enabling informed decision-making based on empirical evidence.

Planning and Organization Statistics:

Planning and Organization in Statistics refers to the methodical preparation and management
of the various steps involved in a statistical investigation. Effective planning ensures that the
study is well-structured, objective-driven, and produces reliable results

1. Defining Objectives:

The first step is to clearly define the purpose of the investigation. This involves specifying the
problem or questions to be answered, which guides all subsequent steps.

2. Identifying the Population and Sample:

Decide whether the Investigation will cover the entire population or a sample. If a sample is
chosen, determine the sampling technique (e.g., random, stratified) to ensure it is
representative of the population.

3. Determining Data Collection Methods:

Select appropriate methods for data collection-surveys, experiments, observations, or
secondary data sources. The choice depends on the nature of the study and available
resources.

4. Resource Allocation:

Proper planning Involves managing resources like time, manpower, and budget. A well-
organized reinvestigation ensures that these resources are used efficiently.

5. Data Collection and Organization:

Systematically collect data according to the predefined methods Organize the data for easy

access and often using tools like spreadsheets, database, or specialized software.
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6. Selection of Statistical Tools:

Determine which states (e.g., descriptive statistics inferential statistics) will be used for analysis
based on the type of data and objectives.

7. Data Analysis:

Analyse the collected data sing appropriate statistical methods. The planning phase ensures
that the data analysis is aligned with the research objectives and is carried out accurately.

8. Presentation of Finding:

Plan how the results will be parented through reports, charts, or visualisations to effectively
commentate the Conclusion and insights.

9. Review and Adjustment:

Evaluate the process at various stages, making adjustments as needed. Continuous monitoring
ensures that the investigation remains on track and produces reliable results.

Statistical units:

Statistical units are the basic entities or elements about which data is collected and analysed in
a statistical investigation. They are classified into. two main types

1. Investigation Units: The objects, individuals, or phenomena being studied, such as people,
households, businesses, or events.

2. Analysis Units: The units on which data is processed or aggregated, like averages, totals, or
proportions.

Statistical units can further be categorized as primary units (directly observed) and secondary
units (derived or aggregated from primary data) The choice of statistical unit depends on the
study's objectives and determines how data is collected, organized, and interpreted Proper
identification of statistical units ensures accurate representation and meaningful analysis in
statistical research.
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Methods of Statistical Investigation:

1. Census Method:

This method involves collecting data from every unit in the population. It is comprehensive

and provides highly accurate results but is time-consuming and costly. It is typically used in
national censuses and large-scale studies.

2. Sample Survey Method:

Instead of surveying the entire population, a representative sample is selected. This method is

more practical quicker, and cost-effective. Sampling techniques include random sampling,
stratified sampling, and cluster sampling, ensuring that the sample accurately represents the
population.

3. Observational Method:

In this method, data is collected by observing subjects in their.natural environment without
interference. It is commonly used in fields like sociology, psychology, and market research.
Observational studies can be participant based or non-participant-based.

4. Experimental Method

This involves conducting experiments where conditions are controlled to test hypotheses-

Experimental designs include controlled trials, lab experiments, and field experiments.

5. Survey Method: Surveys involve Collecting data through aliestionnaires, interviews, of

_ They are widely used in market research, social sciences, and public opinion
polling. Surveys can be conducted face-to-face, over the phone, or digitally.

6. Case Study Method:

_. The method is qualitative and typically used in social sciences, business,
and psychology.

7. Secondary Data Analysis:

This method involves analysing existing data collected by other organizations, -

government reports, industry studies, or historical records: It is cost-effective and time-saving

but may be Limited by the quality of the original data.
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8. Simulation Method:

Simulations use mathematical models to replicate real-world scenarios. It is used when direct
experimentation is impractical or impossible, often in operations research, economics, and
engineering.

Data Collection:

Data Collection is the process of collecting information from relevant sources to find a solution
to the given statistical inquiry. Collection of Data is the first and foremost step in a statistical
investigation. It's an essential step because it helps us make informed decisions, spot trends,
and measure progress.

A\

Methods of Collecting Data "
|

Methods of Methods of
Collecting Primary Data Collecting Secondary Data

» Direct Personal Investigation * Published Sources
- Government Publications

+ Indirect Oral Investigation

- Semi-Covernment Publications

* Information from Local - Publications of Trade Associations

Sources or Correspondents
) - - Journals and Papers
. Information through Questionnaires . o
and Schedules - International Publications
[Mai!ing Method - Publications of Research Institutions
Enumerator's Method » Unpublished Sources

There are two different methods of collecting data

)
( \

Primary Data Secondary

Primary Data

Primary data refers to information collected directly from first-hand sources specifically for a
particular research purpose. This type of data is gathered through various methods, including
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surveys, interviews, experiments, observations, and focus groups. One of the main
advantages of primary data is that it provides current, relevant, and specific

information tailored to the researcher's needs, offering a high level of accuracy and control
over data quality.

Methods of Collecting Primary Data

There are a number of methods of collecting primary data, some of the common methods are
as follows:

1. Interviews: Collect data through direct, one-on-one conversations with individuals. The
investigator asks questions either directly from the source or from its indirect links.

1. Direct Personal Investigation: The method of direct personal investigation involves
collecting data personally from the source of origin. In simple words, the investigator
makes direct contact with the person from whom he/she wants to obtain
information. For example, direct contact with the household women to obtain
information about their daily routine and schedule.

2. Indirect Oral Investigation: In the indirect oral.investigation method of collecting
primary data, the investigator does not make direct contact with the person from whom
he/she needs information, instead they collect the data orally from some other person
who has the necessary required information. For example, collecting data of employees
from their superiors or managers.

« Advantage: Provides real-time, natural data; no reliance on self-reported information.

« Disadvantage: Observerbias; limited to what can be seen; may influence subjects’
behaviour.

« Suitable Use Case: Behavioural studies, user experience research.

2. Questionnaires: Collect data by asking people a set of questions, either online, on paper, or
face-to-face. In this method the investigator prepares a questionnaire to collect Information
through Questionnaires and Schedules, while keeping in mind the motive of the study, . The
investigator can collect data through the questionnaire in two ways:

1. Mailing Method: This method involves mailing the questionnaires to the informants for
the collection of data. The investigator attaches a letter with the questionnaire in the
mail to define the purpose of the study or research.
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2. Enumerator’s Method: This method involves the preparation of a questionnaire
according to the purpose of the study or research. However, in this case, the
enumerator reaches out to the informants himself with the prepared questionnaire.

« Advantage: Can reach a large audience quickly and cost-effectively.
» Disadvantage: Responses may be biased or inaccurate; low response rates.
» Suitable Use Case: Customer satisfaction surveys, market research.

3. Observations: The observation method involves collecting data by watching and recording
behaviours, events, or conditions as they naturally occur. The observer systematically watches
and notes specific aspects of a subject's behavior or the environment, either covertly or
overtly.

« Advantage: Provides real-time, authentic data without reliance on self-reported
information.

« Disadvantage: Observer bias can influence the results, and the presence of an observer
might alter subjects' behaviour.

« Suitable Use Case: Studying user interactions with a product in a natural setting,
monitoring wildlife behaviour, or assessing classroom dynamics.

4. Experiments: The experiment method involves manipulating one or more variables to
determine their effect on another variable, within a controlled environment. Researchers
create two groups (control and experimental), apply the treatment or variable to the
experimental group, and compare the outcomes between the groups.

« Advantage: Allows for the establishment of cause-and-effect relationships with high
precision.

» Disadvantage: Experiments can be artificial, limiting the ability to generalize findings to
real-world settings, and they can be resource-intensive.

« Suitable Use Case: Testing the efficacy of a new drug, assessing the impact of a new
teaching method, or evaluating the effect of a marketing campaign.

5. Focus Group: The focus group method involves gathering a small group of people to discuss
a specific topic or product, facilitated by a moderator. A group of 6-12 participants engages in a
guided discussion led by a moderator who asks open-ended questions to elicit opinions,
attitudes, and perceptions.
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« Advantage: Provides in-depth insights and diverse perspectives through interactive
discussions, revealing the reasoning behind participants' thoughts and feelings.

« Disadvantage: Results can be influenced by dominant participants or groupthink, and
the findings are not easily generalizable due to the small, non-representative sample
size.

« Suitable Use Case: Exploring customer attitudes towards a new product, gathering
feedback on a marketing campaign, or understanding public opinion on social issues.

6. Information from Local Sources or Correspondents: In this method, for the collection of
data, the investigator appoints correspondents or local persons at various places, which are
then furnished by them to the investigator. With the help of correspondents and local persons,
the investigators can cover a wide area.

Secondary Data

Secondary data refers to information that has already been collected, processed, and
published by others. This type of data can be sourced from existing research papers,
government reports, books, statistical databases, and company records. The advantage of
secondary data is that it is readily available-and often free or less expensive to

obtain compared to primary data. It saves.time and resources since the data collection phase
has already been completed.

Methods of Collecting Secondary Data

Secondary data can be collected through different published and unpublished sources. Some
of them are as follows:

1. Published Sources

o Government Publications: Government publishes different documents which consists of
different varieties of information or data published by the Ministries, Central and State
Governments in India as their routine activity. As the government publishes these
Statistics, they are fairly reliable to the investigator. Examples of Government
publications on Statistics are the Annual Survey of Industries, Statistical Abstract of
India, etc.

« Semi-Government Publications: Different Semi-Government bodies also publish data
related to health, education, deaths and births. These kinds of data are also reliable and
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used by different informants. Some examples of semi-government bodies are
Metropolitan Councils, Municipalities, etc.

« Publications of Trade Associations: Various big trade associations collect and publish
data from their research and statistical divisions of different trading activities and their
aspects. For example, data published by Sugar Mills Association regarding different
sugar mills in India.

« Journals and Papers: Different newspapers and magazines provide a variety of statistical
data in their writings, which are used by different investigators for their studies.

« International Publications: Different international organizations like IMF, UNO, ILO,
World Bank, etc., publish a variety of statistical information which are used as secondary
data.

« Publications of Research Institutions: Research institutions and universities also publish
their research activities and their findings, which are used by different investigators as
secondary data. For example, National Council of Applied Economics, the Indian
Statistical Institute, etc.

2. Unpublished Sources

Unpublished sources are another source of collecting secondary data. The data in unpublished
sources is collected by different government organizations and other organizations. These
organizations usually collect data for their self-use and are not published anywhere. For
example, research work done by professors, professionals, teachers and records maintained
by business and private enterprises.

Conclusion

Data collection is the backbone of any research or statistical investigation, providing the
necessary information to make informed decisions, identify trends, and measure progress. By
understanding the various methods of data collection—such as direct personal investigation,
indirect oral investigation, questionnaires, observations, experiments, and focus groups—
researchers can choose the most suitable approach to gather primary data that is current,
relevant, and accurate. Similarly, using secondary data from published and unpublished
sources like government reports, trade associations, and research institutions can save time
and resources while offering valuable insights. Mastering these data collection techniques
ensures the reliability and validity of the research, ultimately leading to sound and actionable
conclusions.
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Data Editing:

After collecting data (from surveys, interviews, forms, etc.), it may contain errors, incomplete
responses, or inconsistent entries. Before using this data for analysis, it must be cleaned and
corrected. This process is called Data Editing.

Data Editing is the process of reviewing, checking, and correcting collected data to ensure that it
is accurate, complete, consistent, and ready for analysis.

It is an important step in data processing, just like coding, classification, and tabulation.
Objectives of Data Editing

o To detect and correct errors in data

To ensure completeness of responses

To maintain consistency in data

To improve the quality and reliability of data

To prepare data for analysis
Steps Involved in Data Editing
1. Review all data entries for readability:and completeness
2. Check for missing responses or unanswered questions
3. Correct obvious errors (e.g., wrong age, date, gender, etc.)
4. Ensure consistency (e.g., a10-year-old cannot have a PhD)

5. Handle ambiguous or unclear answers by referring back to respondents if possible

)]

. Remove duplicates and fix formatting or spelling issues

Classification of data:

Classification means grouping of related facts into different classes. The method of arranging
data into homogeneous classes according to the common features present in the data is known
as classification. Classification of data is a function very similar to that of sorting letters in a post
office. categories based on common characteristics, to make it easier to understand, analyse,
and interpret.
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Bases of Classification of Data:

Classification of data is the process of arranging data in an orderly manner. four important bases
of classification are discussed below:

1. Qualitative Base:

classification of data according to characteristics and attributes is called qualitative
classification of data. In such a classification of data; data are categorized based on some
attributes or quality such as gender, honesty, hair colour, literacy, intelligence, religion, etc.

2. Quantitative Base:

Quantitative classification of data refers to variables of quantities that can be either
estimated or operated on. This implies in contrast to qualitative classification, quantitative
classification of data enables the numerical distribution of data into classes.

3. Geographical Base:

The classification of data according to location is what classification is called a geographical
classification of data. Ex. Eastern Region, Western Region, Southern Region, Northern
Region.

4. Chronological Base:

In chronological classification of data, data are classified on the basis of time of existence,
such as years, months, weeks, days, etc. In such a type of classification, data are arranged
either in ascending or descending order with reference to time such as years, quarters,
months, weeks, days etc. Chronological data classification is also known as temporal
classification of data

Frequency Distribution

A frequency distribution shows the frequency of repeated items in a graphical form or
tabular form. It gives a visual display of the frequency of items or shows the number of times
they occurred. For examples marks scored by students, temperatures of different towns,
points scored in a volleyball match, etc.

After data collection, we have to show data in a meaningful manner for better
understanding. Organize the data in such a way that all its features are summarized in a
table. This is known as frequency distribution.
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Definition of Frequency Distribution

1) According to Erricker:
"A classification according to the number possessing same value of the variable".
2) According to Croxton and Cowden:

"Frequency distribution is a statistical table which shows the set of all distinct values of the
variable arranged in order of magnitude, either individually or in groups, with their
corresponding frequencies side by side".

Types of Frequency Distribution:

There are several types of frequency distributions that are commonly used to summarize
and analyze data. The choice of aspecific type depends on the nature of the data and the
objectives of the analysis. Here are a few types of frequency distributions:

1) Discrete or Ungrouped Frequency Distribution:

This is the simplest form of frequency distribution where the individual values of a dataset
are listed along with their frequencies. Each unique value has its frequency count displayed

in the distribution. In this form of distribution, the frequency refers to _

value. Here the data are presented in a way that exact measurement of units is clearly

- The process of preparing this type of distribution is very simple. We have just to
count the number of times a particular value is repeated, which is called the frequency of
that class.

Example:
Number of children in families
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No. of Children Frequency

2) Continuous or Grouped Frequency Distribution:

IS Rer e eSS REEAIATBRNENESIOMVAINES it s often helpful to group the values

into intervals or classes. The grouped frequency distribution displays the intervals or classes

along with their corresponding frequencies. _

Example:
Marks in a test:

Marks Range Frequency

0-10 3
11-20 5
21-30 8
31-40 4

3) Cumulative Frequency Distribution:

This type of distribution shows the cumulative frequencies up to a certain value or class. It
provides information about the number or proportion of data points that fall below or equal

o a particular value. A cumulative distribution of frequencies shows the number of data
items with values less than or equal to the upper-class limit of each class. While a cumulalive

relative frequency distribution gives the proportion of the data items and a cumulative
percentage frequency distribution shows the percentage of data items with values less than
or equal to the upper-class limit of each class.
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Example (from above):

Marks Range Frequency Cumulative Frequency

0-10 3 3
11-20 5 8
21-30 8 16
31-40 4 20

4) Relative Frequency Distribution:

Instead of showing the actual frequencies, _
BROBOiGS oA Srea eSO NVAIUSSNUUNINISACAIGIARS. It is calculated by dividing the

frequency of each class by the total number of data points.

Example:
If total students = 20

Marks Range Frequency Relative Frequency

0-10 3 0.15
11-20 5 0.25
21-30 8 0.40
31-40 4 0.20

5) Cumulative Relative Frequency Distribution:

e NE S UPNOIICSRAINNAIUSIGNEIESS  t provides information about

the proportion or percentage of data points that fall below or equal to a particular value.
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Example:

0-10 0.15 0.15
11-20 0.25 0.40
21-30 0.40 0.80
31-40 0.20 1.00

Statistical Series:

Statistical Series refers to a collection of data arranged in a specific order to show the frequency,
variation, and distribution of a particular phenomenon. These series are used in various
research studies to represent the data in a structured and organized manner, making it easier to
interpret and analyse.

For example, let’s say you want to study the consumption pattern of a specific product in a
particular region. You can collect the data related tothe product’s sales, customer feedback,
market trends, etc., and arrange them in a chronological or geographical order to form a
Statistical Series. This series will help you understand the pattern of consumption, the peak
season, customer preference, etc.

A statistical series is a more general term for any ordered presentation of statistical data. It can
be based on values, time, location, etc.

Types of Statistical Series

There are mainly two types of Statistical Series:
Time Series:

Time series is a type of Statistical Series where data is collected over time at regular intervals.
This type of series is used to represent the trend, seasonality, and cyclical variations in a
phenomenon. The data collected in a time series can be represented using various charts and
graphs such as line charts, bar graphs, histograms, etc.

Cross-sectional Series:

Cross-sectional series is a type of Statistical Series where data is collected at a particular point in
time. This type of series is used to represent the variations and differences between the
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characteristics of different groups or entities. The data collected in a cross-sectional series can
be represented using various charts and graphs such as pie charts, stacked bar charts, etc.

Importance of Statistical Series

Statistical Series plays a crucial role in research studies as they help in:

Understanding the pattern and trend of a phenomenon over time or space
Identifying the peak season, slow season, and cyclical variations in a phenomenon
Analysing the frequency and distribution of a phenomenon

Comparing and contrasting the characteristics of different groups or entities

Visualizing and presenting the data in an organized and structured manner

Conclusion:

In conclusion, Statistical Series is a valuable tool in research studies that can help researchers

represent and analyse data in an efficient and structured manner.

v Afrequency distribution is a type of statisticdl series.

v All frequency distributions are statistical series, but not all statistical series are frequency

distributions.
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Tabulation of Data Diagrammatic and Graphical Presentation of Data

1.2 Tabulation
LA hatis o Table

A tabic 15 a symuneiric armameenent of statstical dota in rows mxd columms,

1.2.2 Definitiony

According Prof. L.R.Connor,”

"Table involves the orderly and sysicmatic presentation of numerienl data in o
form designed to elucidate the problem under consideration.™

According te Prof. MM Blalre

“Fable in its broadest sense s an orderly mmangement of data in columm and
roaws"”

In the FHght of above menboned definmions we con say in brief, “Table i
systiemutic organization and presentation of data in the form of rows and columms,
Whereas rows are borizontal arrangements and columns are vertical armngements.

Tabulation is the process of presenting data in a systematic and-organized table with rows and
columns.

» Purpose:
o To simplify large data.
o To make comparison easier.

« To highlight important features‘of data.

» Example:

Fruit Number of Students

Apple 30
Banana 20
Orange 25
Grapes 15

Diagrammatic Presentation of Data

Diagrammatic presentation is the visual form of
presentation of data in which facts are highlighted in the
language of diagrams,

* It consists in presenting statistical matenial in inferesting
and attractive geometrical figures (Bars, Circle, Rectangle,
Squares), pictures, maps and charts etc,

* It will attract the attention of a large number of persons.

» It facilitates comparison between two or more sets of data,
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Diagrammatic presentation refers to the visual representation of data using diagrams or charts
to make it easier to understand and interpret.

» Advantages:
o Quick and easy understanding.
« Helps in visual comparison.

« Highlights trends and patterns.

» Types of Diagrams:
1. Bar Diagram — Used for comparing categories.
2. Pie Chart — Shows percentage distribution.
3. Histogram — For continuous frequency data.
4. Line Graph — Shows data changes over time.

5. Pictogram — Uses symbols or images to represent data.

Conclusion:

Tabulation Diagrammatic Presentation
Data shown in tables (rows & Data shown visually using
columns) diagrams/charts

Good for detailed study Good for quick understanding
Easy to reference Easy to interpret at a glance

Graphical Presentation of Data
Definition:
Graphical presentation of data is a method of presenting numerical information using visual

formats like charts, graphs, or diagrams.
It helps to easily interpret, compare, and analyse data at a glance.

Importance
o Makes complex data simple and understandable.

« Helps identify trends, patterns, and outliers.
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« Useful in reports, presentations, and analysis.
o Appeals to visual learners and saves time.
Types of Graphical Presentations

Here are the main types:

O
xQ
@(b'

1. Bar Diagram
o Used for comparing &}gories (e.g., sales by product).
o Bars can be vertical or horizontal.
o Length of bar = size of data.

Example: Comparing favourite fruits of students.

2. Pie Chart
« Acircular chart divided into sectors.
« Each sector shows percentage or proportion of the total.
« Best for showing parts of a whole.

Example: Budget distribution, population by religion.
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3. Histogram
« Used for continuous data grouped into intervals.
« Similar to bar graphs, but bars touch each other.
« Shows frequency distribution.

Example: Age distribution of a group.

4. Line Graph
o Represents data points connected by lines.
« Best for showing trends over time.

Example: Temperature change across months.

5. Pictogram (Pictograph)
o Uses symbols or pictures to represent data.

« Often used for children or simple presentations.

Example: Using @ to represent 10 apples sold.
Advantages of Graphical Presentation

Benefit Explanation

Quick Understanding Easy to grasp large data visually

Better Comparison See differanees and similarities easily
Visual Appeal Engaging and effective in reports
Highlights Trends Time-based data trends are easily seen

Disadvantages:

Limitation Explanation

May Oversimplify = Important details can be lost
Requires Accuracy @ Poor scaling or labelling can mislead
Not Always Precise Better for overview than exact figures

Conclusion:

Graphical presentation is a powerful tool to simplify, visualize, and communicate data
effectively. It should be chosen based on the type of data and the message you want to convey.
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