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; DUCTION : :
d I1n o.t:le INTRO. ¢ chapters, we have seen that averages like mean, median and
pmh" '’

data toal tent. However, they do not give the whole picture of the dats
a et i t distributions whose averages are same, but which my;, difs
There may exist differen

Marks of Students in 5 Weekly Test

’ X l Y *r\
15 Test 40 45 “‘\
2<Test 40 36 7
39 Test 40 40 10
4% Test 40 35 85
‘ 5% Test 40 44 95
Total 200 200 200
Mean 40 40 %

In the given example, mean marks of each student is same at 40. It means, on the basis ¢
averages, it can be said that status of all the three students is uniform. But, all the three studens
differ in respect of variability.
* In case of X: 40 marks is the perfect representative as all the values are concentrated at g
same value, i.e. there is no deviation in any value with respect to the mean.
° IncaseafY:Themeanof40isagood representative as it is close to almost all the valus
ie. values are clustered around its mean.
* In case of Z: The mean of 40 may not be considered as a representative as all the valuesz:
ey scattered away from the value of the mean.
In this sense, we can say that even when the averages are same, the students differ from exh
other in the formation of the items, Hence averages are not sufficient to describe the characteristi
of a statistical datg.

10.2 MEANING OF DISPERSION

Dtsperswn is the extent to which valyes in a distribution differ from the average of
distribution. 1t indicates lack of uniformity in the size of items.

Definitions of Dispersijon

' —
(( { \,r,;r”;"e Words of Connor, “Dispersion is @Mmeasure of the extent to which the individual tems|
| - ‘

' In the words of 5 . ;
i ’ Plegel, “The degree to ) averagé
! | value is called the variatior oreg Which numerical data tend to spread about an

dispersion of the data”.

mode
: . mumber. There is no doubt that averg .Gy |
used to represent any series by a singlem 83%11&;:

7 i1 F 7 = el'“ 1
: from each other in the formation of the items. Let us clear this point with thehelp@fﬁ,llo.wingq::? ’
e

D,-Spersion
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rds of Brooks and Dick, <p; 2
the words O ‘D‘SDeraonof -
g;the variables about a centrg value®, SPreadis the"’egeteoﬂh(:;

[ of W.L. King, ; .
!/nmeWO'USOf g, “The term disper

Scatier or variation |

i i S used to

| groups the “emdmermmmeano'hermaze S the facts that within a given

Jgtheirsizes’- ’ormome"wds.ﬂ'lereislaj(of o?nr

|in 2 e e unif iy

‘ bove definitions, jt js clear .

| From the above aer that disper.

| in a given distribution. %””"ﬁansﬂlesmuerofthe values
s 'El’m

A} o

-erage is a single value which Tepresents

‘ﬁlue which represe".ntsl tbe entire distribution. op the other hang, dispersion indicates the
tent 10 which the individual valyes faj away from the centra +. alue. Dispersion i o
the understanding of a distribution. B

For example, per capita income gives O"I}'H?eaverageincomAnwasu;eofcﬁspason‘ can tall you
zboutincome inequalities, merebyimpmv,-ng the Wiy . wil :
by different strata of society. relative standards of Fving en .

Averages of Second Order

Since measures of dispersion give an average of differences of various items from an average,
they are termed as “Averages of Second Order”.

10.3 DISPERSION: ABSOLUTE OR RELATIVE
The measure of dispersion can be either ‘absolute’ or ‘relative’.
L Absolute Measure: The measures of dispersion which are expressed in terms of original
units of a series are termed as Absolute Measures.
* For example, the dispersion of salaries about an average is measured in rupees.
* Absolute measures are expressed in concrete units, i.e. units in terms of which the data
has been expressed like rupees, centimetres, kilograms, etc. ‘ _ .
* Such measures are not suitable for comparing the variability of the two distributions
Which are expressed in different units of measurement. ‘
2 Relative Measure: The measures of dispersion which are measured as a percentage or ratio

of t joe Measures.
‘f e a"?e’“ge are termed as 'Relﬂt""e - PP S
Relative Measure is sometimes known as coefficient of dispersi

pared (whether >
" When two or more series have to be - intcf account as the absolute dispersion
different units), relative dispersion is taken info 2 jinally in different units.
, - . series are ongmall’
™May be erroneous or unfit for comparison i the

A
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in different units (like qu;
f data are expressed in : : Quintajg
ksl Re,aﬂwm:aWhen two sevtz;ge size is very different (like manager’s salary Versus:)v e
versus tonnes of sugarcane) or if IL/]; g of dispersion are not comparable. In such cases, meas, 6ry
wages), then the absolute meas.

relative dispersion should be used.

10.4 OBJECTIVES OF MEASURING DISPERSION ' :
Following are some of the purposes for which measures of dispersion are needed,
1. To test reliability of an average: Measures of d'ispersion are used to test to wh
an average represents the characteristic of a series.

* A low value of dispersion implies that there is greater degree of homogeneity -
various items and, consequently, their average can be taken as more reljgp, N
representative of the distribution.

* On the other hand, if the dispersion is large, then the data values are more deviateq
from the central value, thereby implying that the average is not Tepresentative of the
data and hence not quite reliable.

At exten;,

2. Tocompare the extent of variability in two or more distributions: It aims to find out degree
of uniformity or consistency in two or more sets of data. A high degree of variation woulg
mean little uniformity or consistency, whereas a low degree of variation would mean
greater uniformity or consistency.

3. To control the variability itself: The study of variation helps to analyse the reasons and
causes of variations. This may be helpful in controlling the variation itself.

4. To facilitate and to serve as the basis for further statistical analysis: Measures of dispersions
are used in computations of various important statistical techniques like correlation,
regression, test of hypothesis, etc.

10.5 CHARACTERISTICS OF A GOOD MEASURE OF DISPERSION ______—

A measure of dispersion is the average of second order. Therefore, all the qualities of a good

average should be possessed by a good measure of dispersion as well. So, requirements forat
ideal measure of dispersion are;

L. Tt should be based on 411 observations.
2. It should be rigidly defined,
3. It should be easy to calculate gnd easy to understand,

& Itis not unduly affecteq by the fluctuations of sampling and also by éxtreme observations:

5. It should be capable of further mathematica
These requisite

' l/algebraic treatment.
s help in identifying the merits and demerits of individual measure of variation.

Jres of Dispersion

5 ———
MeE=—" ——— 105

eASUres are: == — = S o

The main m
Measure of Absolute
Dispersion é
|
! \d
M -
=3[E-) 2
y A
Quartile Standard
Deviation ’ l Deviation l
10.7 RANGE AND COEFFICIENT OF RANGE
Range =
The range is the simplest of all the measures of dispersion. It is defined as the difference between
the largest and the smallest item in a distribution,
Symbolically: |
Range (R) = Largest item (L) - Smallest item (S) -
* If the marks received by students of XI* class are arranged v
in ascending (or descending) order, then the range of marks 34 687 9
will be difference between the highest and the lowest marks. gi g
* Range is an absolute measure of dispersion. ' o
* Alarger value of range indicates greater dispersion and a smaller value of range indicates
lesser dispersion among the items. . _ .
* Ifall the items are the same, range will havea valueof 0, i.e., there is no dispersion between
the itemsg, i
Tp— fully employed to compare the |
As 'ange is a measure of absolute dispersion, it m Fb; usefully P i gy 2
variability of two distributicns expressed in dlff?m; . m,redp‘e'm e 5 gm‘spwses,e“ sm'“’
o Hipage, thantis ot comparene wﬂh ,‘:an independent of the units of measurement.
Need a relative measure (Coefficient of Range), wh
Oefficient of Range rween two extreme items (the largest y

. " jfference be
fficient of range refers to the ratio of the di - fficient of Range is a relative measure ‘
nd Smallest) of the distribution to their sum. Coetfici ;
Spersjon,

Ymboy;
ollCally: L‘rg“‘ ltem (L) - Smallest ltem (S)

= ttem (S)
Coefficlent of Range =77 aqt ftem (L) + Smallest
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10.6

icient Of Rang e I
Range Vs Coefficien of dispersion. So, if we want to compare the variablmy of l\\; &
| Range is an absolute measure s of measurement, we may use range, 0

| gy . ith the same uni X . T

| or more distributions wit relative measure of dispersion, i.e., itis free from the Unitg
Coefficient ?f"m r;f :) compare the distributions given in different units, we Make u:e'
measurement.
of coefficient of range. R

10.8 CALCULATION OF RANGE AND COEFFICIENT OF RANGE

w

w

ndividual Serie

Example 1. Calculate range and coefficient of range for values: 87, 92, 47, 58, 87,62, 73,73 6l

Solution: : ;
It is always better to first arrange the observations in ascending or descending order. In an ascending g "
Y I,

the values are: 47, 58, 61, 62, 73, 73, 87, 87, 92 '
A visual examination shows that: Largest item (L) = 92; Smallest item (S) = 47
Range=L-S=92-47=45

L-S 92-47 45
Coefficient of Range = = =-—=0.32

L+S 92+47 139

Ans. Range = 45; Coefficient of range = 0.32

Example 2. The following data represents the marks of 10 students:
30 | 35 | 59 | 55 | 25 | 1

Marks | 20 24 2 40
Calculate range and coefficient of range. Also calculate the percentage change in range, if the

maximum marks is omitted.

Solution:
In an ascending order, the marks are: 20, 22, 24, 25, 30, 35, 40, 55, 59, 70
For the given values of marks, Largest item (L) = 70; Smallest item (S)=20
Range =L -S =70-20 =50 marks

o

10.7

: d 4
ange is calaflate by st'lbtractl ng the
[ e ount their frequencies,

r”ta

i
e 3. Find the range and coeff;.;
it ~ o range of g, ¢

StMallgg; it .
em
from the largest item, without taking

E ,
; s 3 | 4 ¥ P”({""_“E,dif"m_ bution:
Jterm 35 30 | el 7 s 0
Froquency ———— 20 10 | " > v
—_10 8
o1 3 | 2 i 1

tion: :
Solﬂﬁange (R) = Largest item (L) ~ Smallegt tgry (S)=10-3
L-S 10-3 ks
.cientof Range= —— - "9 _ 7
Coefficient g L+S 1013° i 0.54

ans. Range = 7; Coefficient of range = 54

continuous Series
f continuous frequency distributj :
[ncase O il cy ons, the range and coefficient of range can be calculated
py two methods:
ot Method: i o
1. First Method: Take the difference between lower lmit of the lowest class-interval and
upper limit of the highest class-interval.
2. Second N lethod: Take the difference between the mid-points of the lowest class-interval
and the highest class-interval.
Both the methods will give different answers. But, both the answers will be correct.
It must be noted that in case of a continuous series also, the frequencies of various class-intervals
are immaterial since range depends only on the two extreme observations.

Example 4. Calculate the value of range and coefficient of range.
Marks . 1020 3040 4080 5080

NoofStudents | 10 2 0

2030 |

15

Solution:
Range and Coetficlent of Range by First Method

o L-S 70-20 50
Coefficient of Range = —— = =—=0.55
L+S 70+20 90
When maximum marks of 70 is omitted, then New Range will be:
New Range =L-S=59-20 = 3g.
Change in Range = Original Range - New Range = 50 - 39 = 11
Percentage Change in Range = % x 100 = 22%

ke
Ans. Range = 50 marks; Coefficient of range = 0.55: P when maximum mar
is omitted) = 22% g -25; Percentage change in range (

Discrete Series

. . ¢
In a discrete series, the values of largest (L) and smallest (S) item should not be mistaken a;te.
largest and the smallest frequencies, They are the largest and smallest values of the varia

Range (R) = Largest tem (L) - Smallest tem (§) =70~ 10=60
. L-S 70-10 60 _ s

Coeff =i o
icient of Range L+S 70+10 80

Ans, Range = 60; Coefficient of range = 0.75

Range and Coefficlent of Range by Second Method class = 65-15=50

t
Range = Mid-point of highest class - Mid-pointof lowes
- 65-15 50 _ 0.625
Coeff _ L S=__4__=.__- .
Iclent of Range = L+5 65+15 80

g Range = 50; Coefficient of range = 5 but both the answers &/ correct.

. . s,
Note. In the above two methods, we gét different answe:

b €

‘___
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Example 5. Calculate Range and its coefficient from the followmg data:

20 | 30 | 40 | 50 | 60 [ 70 %0
Marks (Below) | 112 II = } 62 | 105 | 165 | 205 230 oy

No. of Students

Solution: ' )
In the given example, we will first calculate the SImple'class-lntervals and convert the sep:
Cumulative series, to determine the largest and smallest item.

Marks

90100 R 6
— m

To—
Range (R) = Largest item (L) - Smallest item (S) =100-0 = 100 marks
- 100-0 100
Coefficient of Range = Q .. =—=
L+S 100+0 100
Ans. Range = 100 marks; Coefficient of range =1
Example 6. Calculate Range and its coefficient for the age
Age (in Years) 810 | qi43 14-16 17-19
No. of Students 8 - 4
Solution:
The inclusive series will be converted into exclusive series to determine the largest and smallest item.
Age (in Years) No. of students
_ 4575 20
s sl e,
7.5-10.5 18
o 7\\\\‘\_/
. 10.5-13.5 10

ey ————— 9 &
B 135-16.5 | 8
16.5-19.5 5 4

Range (R) = Largest item (L) - Smallest item (S)=195-45

=15Years

Coefficient of Range = ﬂ = M = LS = 0.625
L+S 195+45 24

Ans. Range = 15 Years; Coefficient of range = 0,625

|
[
|

ispersion
res of Disp

f
a0
- 7. Find the range ang
E,(aﬂ‘l’ I T S0

~  ndividual Serie

. .
fﬁd&ﬂt of

Tange

ange R)=L-S

where, L=32;S =22 rane )=
i Wwhere, L= 70;S=10
There! 2-2 Therefore,
R=32- R=70-19p
Range = 10 Range = g0
Coefficient of Range Coefficient of Range Coefficient of Range
L-S 32-22 19 L-S 27-12 . =
- = =—=10.18 mm— g 16 038 |-t S=M=E=o,75
L+S 32+22 54 L+s 27412 39 L+S 70+10 80
Ans. Ans, Ans.
1. Range = 10 | 1. Range = 15 marks 1. Range = 60 marks

2. Coefficient of range = 0.18 | 2. Coefficient of Range = 0.38

2. Coefficient of Range = 0.75

10.9 MERITS AND DEMERITS OF RANGE

Merits of Range

L Itis simple to understand and easy to compute.
2 Itgives 4 quick measure of variability.
3, Range Provides the broad picture of the data at a glance.

Demerits of Ra
h i istributi replaced
L Range is not based on all the observations. If t;1111 the 1te;1;s ﬂc:: :is d:i:l:;;??:re. epsame‘
jtem, then the range mains
€XCept the smallest and the largest item, ' kv s
2 Sange ch affected by fluctuations of sampling. Its value varies widely
- 1s very much a

Sample tq sample. the distribution. There canbe two distributions
3 Ttdoeg not give any idea about the pattern of

distribution.
With the same range but different patterns of
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/ on-en
f 4. The range cannot be calculated in open

and lowest class boundaries.

10.10 USES OF RANGE

1. Useful measure to study fluct

minimum price of garments.

3. Quality Control: Range plays a ve

control.

shares are studied effectively through range. ' o
of variation in our daily life, I oy eramp,

. ,- Range is a useful measure
2. Day-to-day living: Rangeisau lly ask a shopkeeper about the Maximy, i
ha

l purchasing readymade garments, we genera

\ations: Fluctuations in the prices of commgy, i
L .

Statigy,..
e g for o

y ,1% "

d distributions because of the absenc,, offy |

[

|
T —— |
tern, g

g

ry important role in preparing quality Contro]

If the quality of the product remains within this prescribed range then quality j, UM‘:’,

4. Weather Forecasts: The meteorological department makes use of range in for..
weather conditions, humidity level, rainfalls, etc. These matters are of great pupjc interey

RANGE

=# 1 Detined a5 the difference between the largest and the smallest iterm)

i) ; + B

A% - Merits Demerits L‘“

’ 1 Simple to understand and Not based on all Uzeful meazure to

, easy to comput; the obzervations study fluctuations
Gives z quick mezsure of Affected much by | Useful measure of varigtion
“ variability fluctuations of sampling in daily life
"5 Provides broad picture of Does not give any idea | Helps in preparing quality
the data | about pattern of distribution control charts
L Cannot be calculated in Used by meteorological
open-end distributions — department in forecasting
weather
10.11 QUARTILE DEVIATION ?
{ Interquartile Range {
Range is a crude measure because it takes Quartiles and data distribution
Into account only two extreme values, i.e. the Median
largest and the smallest. The effect of extreme Q; Q,
values on range can be avoided if we use the I 25%data | 25%data | 25%data
measure of interquartile range. Interquartile
range 7 Lowest
i gerefers to the difference between the values

of two quartiles,

Symbolically: Interquartile Range=Q, _ Q,

*

50l ///’)[/’l/’;/"///
Y ke

19.11

(ile D@ siation (,',emnulmerqu;m’,‘ ,
artile - : 18 Ran..
o ile peviation is knowy 4, ,

%)
he hyt i
a : :
Vg tile (27 It is half of the inter.q, );m/‘, 1::/:://4”,,, »

4ﬂ”wn 25 the Semi Interquartj), ¥angg, Y arp :r ,,,:mib’ Q) and the lower
mbon‘”uy ’ % e quartiles). S0, 4 is i
9y’

* Devtstion . %~ 0,
2

ereﬂ,c,er,f of Quartile Devizgticy,

guartile deviation is an absolute BT of i,
w0 distributions, we make yse of relatiy, m’f:;’; ju For Um:parazize studies of variability of
gymbolically, NS Confficiont of Qpuartile Deviatio,

comwamm. 2-0,

e 7, i j e szaq

icient of quartile deviation is studsqy, :
Weﬂwﬂayeedvmarrmmm 2eries,

1012 CALCULATION OF QUARTILE DEVIATION
e

ndividual Series

fxample 3. Find the interquartile range, quartile deviation znd
from the data given below: 200, 210, 208, 14, 220,250, %)

Coefficierst of quzrtile deviztion

Solution:
Calculatbnoflowwm(o,)anduppermm,)
=R I ememin g
o 160
B 2 s s}
. 4 210
- 6 =
g 7 e
N=7
th [7+1]h
O,:SIzaof[M] item = Size of §7+1E ftem = Size of 2° tem
4 [ 4 ]
Q=200
r th
. {7+1]. . i
L4
03=250




i"

i

1@.

S?&ﬂsl‘lr‘q
08 for 0
.O.X
|

10.12
| V - 50
Interquartile Range = Qy-Qy = 250 - 200 =
Q.-Q, 250- 200 _ o5
Quatrtile Deviation = ,.,2——— = _—~2.-~—

Qy-0y _250-200 _ 50 _ 444
Coefficient of Quartile Deviation = Q—g:a T 250+200 450
eviation = 25; Coefficient of Quartile Deviation = 0.11

Ans. Interquartile range = 50; Quartile D

quartile deviation and its coefficient from the following data: 55, 60 "

Example 9. Calculate
90, 90, 110, 120, 130, 145, 145, 155, 170

Solution:
The values are already arranged in an ascending order.

th
L 1] item = Size of 3.25" item
4

r th
Q, = Size of N”} item:Sizeof[
L 4]

Size of 3.25% item = Size of 3 item + .25 times (Size of 4™ item — Size of 3" item) =70 +.25 (90-70) =70+

Q,=75
r th th
‘ 1241

Q, = Size of 3| N—;i] item = Size of 3 [—;—] item = Size of 9.75' item
L J

Size of 9.75™ item = Size of 9™ item + .75 times (Size of 10™ item — Size of 9" item) = 145 + .75 (145-14))

Q,=145
_ von - Qo701 _ 145-75
PR 2 2
Coefficient of Quartile Deviation = 22-31 _ 145-75 _ 70 _ ..a
Q,+Q, 145+75 220

Ans. Quartile Deviation = 35; Coefficient of Quartile Deviation = 0.31 8

Example 10. Calculate lower and upper quartiles, when Quartile deviation = 10 and Coefficient

of quartile deviation = 0.5.

Solution:
Quartile Deviation =22~ _ 4o
03 - 01 = 20
Coefficient Quartile Deviation = Q;-Q,
—~<—1l.08
Q,+Q,
i B 0)
Q,+Q, -0
So,Q;+Q, =40 ol e
or, 03 =40~ 01

Moas

Dis

A"a. In

res of Dispersion

putting the value of Q; in (1) we get:
(40_01)-01 =20

_201 =—20
or, Q1 =10
Also, Qa=40—01 =40-10=30

Ans. Lower Quartile (Q;) = 10; Upper Quartile Q) =30

crete Series

mple 11. From the following table giving height of

10.13

0() luartile ran = jon=4ce
\ - Quartile Deviation
025 ilon ge 8 cenllmetms. Qu

B e s S ) i P

Fxa students i i
i L. L. , calculate the interquartile
range, quartile deviation and coefficient of quartile deviation: q
Height(incm.) | 153 | 155 | 157 | 159 181 183 185 167 169
tudents 25 21 [ on |
N0.0’S J 28 | 20 18 24 ﬁ B 187~ B 23
Solution:
Height (in cm) No. of students I cf y
B Gl LIS ) :‘
153 N - [ - 25
155 . 21 46
B 157 - 28 - | 74
] 159 ] 20 94
161 ] I Vi ) 112
163 3 24 » 136
165 ,' 2 [ 158
167 ] I ' 176
169 [ 23 19 )
th th .
Q = Size of[N: 1] item = Size of [———1 gi" 1J item = Size of 50™ item
Q, = 157 centimetres
th
th 199+1) . & i
Qa=SIze of3[N+1J Item=SiZ°°'3[—T J item = Size of 150™ item
4
I?\;‘ = 165 centimetres
quuanne range = Q3 - 01 =165- 157=8
Quartilg Deviation <. 23=9t . 165-157 _ 4
-157 8
Coe -q, 165-157 _ = . 0.025
fliclent of Quartile Deviation =—*—~ = Tgs+157 322 ,
Qg+ ntime!rﬁS‘Coefﬁde"l of Quartile Deviation
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10.14 or C.’as;g X Med'??.’»es of Dispersion
articulars, calculate the range of marks obtained }, :

artile deviation. Y migy

. 1> From the following p

mmnp

50% of the students. Also calculate qu
s | 2 4
No. of students 8 5
Solution:
S T No. of students (f) el 25t item lies in the group 10- 15
2 3 . i 3 I1=1o'c_f_=12,f=15,i=5
s 5— = EEEe E— — - Ly c.f
9 & 10 = = B 8 | +4——xi=10+25-12
; D[S 5 T Q; =h . X 5=
- S S —_— - - ——
10 6 o ) 36
12 T 4 40 5 = N 9(14&)1 = 75% jtem
S— 4
To calculate marks of middle 50% of students, we will have to calculate the difference between marks of 1t ; .
student (i.e. Q) and 30" student (i.e. Q,), i.e. we have to calculate interquartile range. 75" item lies in the group 20 -25
r th 40+ 1 th l; =20, cf.=50,f=30,i=5
Q, = Size of | N: ] .! item = Size of { 4+ J item = Size of 10.25'" item 3N »
I_ J T - o 7 -
Q,=6 03=l1+7xi=20+ 53050x5=24.17
- N+t ] : 40+1]" i i Interquartil =Q,-Q,=24.17-1433=0.84
Q, = Size of 3| = item = Size of 3 2 item = Size of 30.75!" item rquartie’range = Qg — W= 24. Sh
- - 17-14.33
Q,= 10 Quartile Deviation = -2 . LI - 42
Interquartile range = Q,-Q, =10-6=4
Thus, the range of marks obtained by middle 50% of the students = 4 - Q;-Q, 24.17-1433 984 .o
Coefficient of Quartile Deviation = = “RRED
, . Q,-Q, 10-6 +Q, 24.17+1433 3850
Quartile Deviation =——1L=_—_2_ 5 Ry ient of Quartile Deviation = 0.25
Ans. Interquartile range = 9.84; Quartile Deviation = 4.92; Coefficient 0 =

2 2
“ns. Range of marks obtained by middle 50% of the stud ile range) = 4 marks; Quarte .
A udents (Interquartile range) E\ample 14. Calculate the value of interquartile range,

Deviation = 2 marks
i {uartile deviation;
o : Marks 11-15 1W4;5 46:950 511;55
Cxample 13. Calculate the interquartile range, quartile deviation and coefficient of quarule W

quartile deviation and coefficient of

deviation from the following figures: e Solutiop, lusive series

T ———————— R 0 : irst converted into exclusive Senes.

lflz‘9 y ; e 10 | 1015 15-20 20-25 | 252? \Ih!,s Is a case of inclusive class-intervals. It should be S cf
GEENERTIRN ¢ | % | 23 90 | — | < Vemm —

e B —— e — — s— P——— T— //‘—’

SOIl,l_th . / 10.5-15.5 ,/'1’7/::::‘,/.2_7//—

T o I i - ‘ 49
L MR W T s g e I - N -

0-5 . 3 3 3 20.5-25.5 L = ”?1» = : :20

, | e L. 1

510 0 2 Besos | o | =

115 15 27 30.5-35.5 | S
' 35.5-40.5 [ ——

bl | 23 50
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213 _ 53.25Mit

4
53.25! item lies in the group 25.5 - 30.5

N
4

1 =

em

=5

5325-49 5 _26.18
31

i=5

l,=25.5,cf.=49,f=31,i
ﬁ— ot
4 .
Q=+ - x i =255 +
3 =§'!=-3£ﬁ= 159.75“.l item
4 4
159.75% item lies in the group 40.5 - 45.5
I, =40.5, c.f.= 154, f =26,
3N
—-cf

03=|1+ % i =

159.75 -
405 + 12D 5 416

Interquartile range = Q; — Q; = 41.6 - 26.18 = 15.42 marks

Quartile Deviation =-23~%1 _ _416-2618 _ Marks
2 2 '
Coefficient of Quartile Deviation =-22~%1 __416-26.18 _ 15.42 _ 0.22

Ans. i - i .
ns. Interquartile range = 15.42 marks; Quartile Deviation = 7.71 marks; Coefficient of Quartile

=0.

Q;+Q, 416-26.18 67.78 Deviato"

E le 15. i
xaggple 15. Calculate the appropriate measure of dispersion from the following data:

Marks [

No. of students

Solution:

of dispersion, that we can ¢

Below 20
20-30
3040

Above 40

Below 20

| 3040 Above 40
! 10 | 14 9

Since we have the f istribution w; U
réquency distribution with open-end classes, the appropriate (rather the only) meas

ompute is Quartile Deviation and its coefficient.
No dfsiudeh'

7

10

14

9
N=Zf=4o

ofpispersion
Mejﬂff’,r.’f—s—'--—“"“ = — 10.17
E=ig= 10" item
Q= 4 4
Jotn item lies in the group 20-30
| -20,cf.=7,f=10,i=10
, =20,
E -cf.
4 . i=20+10
Q= Iy + f = x10= 23
Q ___§ﬁ=ﬂ= 30t item
3 4 4
30 item lies in the group 30-40
|1 =30, c_f_: 17, f= 14, i= 10
il\—'— c.f. 36- f7
Gy =ty = 30 + —— x 10=39.28
Quartile Deviation = 03; Q __3928-28 _ g 14Marks

Q;-Q; _39.28-23 1628 _ .¢
Q;+Q, 39.28+23 6228

Ans. Quartile Deviation = 8.14 marks; Coefficient of Quartile Deviation = 0.26

Note: in the given example, extreme items at either end of the series cannot influence tl?e value _of
Quartile deviation. It is only the midde half of the data .., Q- Q, which is needed for calculating quartile
deviation. So, in case of frequency distribution with open-end classes, the appropriate (rather the only)
Measure of dispersion, that we can compute is Quartile Deviation.

Coefficient of Quartile Deviation =

1013 MERITS AND DEMERITS OF QUARTILE DEVIATION

M .
#1its of Quartile Deviation
1 It .
Itis Quite easy to understand and calculate.
2 1tis the only measure of dispersion which can be us

0,
Pen-end classes.

ed to deal with a distribution having

3, lues.
In “Omparison to range, it is /ess affected by ExreBE TR

*Merjg
of Quartile Deviation . ) ]
it ignores the first 25% and the last 25% of the

g ; s
'S Mot based on all the observations @ iability.
ltemg_ Thus, it cannot be regarded as a reliable measure of variability. 1

i ; Gt a positiona
ltig hot capable offurthef algebraic treatment. Itis 1;1: “;av); ral; N
nOt st-udy variation of the values of a variable from y

average and does

=
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ot s iderably.
item, may, in many cases, affect its value cons y

QUARTILE DEVIATION
(Refers to half of difference of Q; and Q)

v

Merits Demerits

Not based on all Observatinng
Not capable of further Al
Affected by fluctuationg |

Easy to understand and calculate

Can be used in distributions having open-end classes

gebraic Tr"ﬁlmem
Less affected by Extreme Values

N the Sﬂmplo

10.14 MEAN DEVIATION

Introduction

Range, Interquartile range and Quartile deviation suffer from a common defect j
calculated by taking into account only two values of a series: either the extreme vajyeg
case of range, or the values of the quartiles as in case of quartile deviation,

So, it is always better to have such a measure of dispersion which takes into account o)) the
observations of a series and is calculated in relation to a central value. Mean deviation 19 Stchy

measure of dispersion.

Meaning
Mean deviation of a series is the arithmetic average of the deviations of various items from

measure of central tendency (mean, median or mode). Mean deviation is also known as "First

moment of dispersion’,

* Mean deviation is based on all the items of the series,

. 'I’hcnrctica”y, Mean deviation can be calculated by taking deviations from any of the three
averages, But in actual practice, mean deviation g calculated cither from mean or from
median,

: . ; : . ) ioag erroneous
’ Mode is usually not considered as itg valye is indeterminate and it gives erroncol
conclusions,
) p ; . e
Between mean and median, the [atter jg supposed to be better than the former, bec :
gatt . ' . i)
the sum of deviationg from Median ig Jess than the sum of the deviations from "'c"n/w
11 1 V0 7 7 " 0 ez
if the choice I8 Lo be mad, between mean and median, median will be more approp i
(T raTossln uf - ¢ Ao 1
* While calculating deviations from the selected average, the signs (+ or =) of de viato
ignored and all the devlations are taken as positive,

Why Plus or Minus 8/gn Is Ignored|//

y . 9 2010
If algobralc signs are considerad, then the gy of doviations from the mean should bo 100
. . d
and from the median would be nearly zoro (In cage of moderately asymmelrical worlos).
lo sty the variation of lormeg Irom a contray Valuo, plus and minua algna are lgnorod.

Iq89
P »sample. A ¢ i Y
3. Itis considerably affected by fluctuations in the samp change in the Valye »

Singl

e, Ihcy an
ag i

s OIDIS'DQ,S/O,? S

5 e

e -
; ient of Mean Deviation

— 1019

eff .
0o y geviation is an absolute Measure of 4.

Med it is divided by the avera Sion, In 0

25UrE/ ‘t. ! .. 8¢, from Which i p, rder o Tansform it ingg 5 relative
me’” ficient of Mean Deviation, 5 been ¢y

Coef alculated, 1t jg then known as

Coefficlent of Mean Devilation from Megp (%)= MOx
X

Coefficlent of Mean Deviation fropm Median (Me) = MDuy
Me

{045 CALCULATION OF MEAN DEyiarioy AND ITS COEFFicIENT

pdividual Series

[ncase of individual series, the mean deviation i calculated b

mean or median (ignoring plus or m i

steps for Calculation of Mean Deviation

step 1. Calculate the specific average (Mean or Median) from which mean deviation is to be
found out.

Step 2. Obtain absolute (positive) deviations of each observation from the specific average.

Step 3. Absolute deviations are totalled up to find out 2|D|

Step 4. Apply the formula:

I|Xx-X| z|o
Mean Deviation from Mean (MD3) = _lN—l = —y

Deviation from Mearr (MD,y,) L L
Mean Deviation from Mo ='——'=’_N“
Medigp N

i i a:5,8,11,12, 14
Bample 16. Caleulate mean deviation from mean and median for the given data: 5,8, 11, 12

Solution:

Mean ‘
lation of Mean Devlatlon from : - - - i
_— Calcula ——— " Mmmm/x-?l | {
Values e AN TG TR L
X) 5
5 2 i
8 ! /
1" 2
12 4
14 b3 IDl =14
IX =50

Moan (%) . 2X _ 80 o
N B




10.20 - .
_zpl _14_,8
Mean Deviation from Mean (MD%) = N 5
MDx _28 _ g

Coefficient of Mean deviation = —)_(.— a1

Ans. Mean deviation from mean = 2.8; Coefficient of mean deviation = 0.28

Calculation of Mean Deviation from Median

th
th 5+1 . ; rd i
N+1 . " e m = Size of 3" item
Me = Size of [ ; J item = Size of [ 5 J ite

Median = 11
e Values
x) #
5 6
\
8 R
11 8 e
12 e B
14 3 __ m
£X =50 :pj=13
Mean Deviation from Median (MD Me) = E—LD—, = 15—3 =26
Coefficient of Mean deviation = % = ﬁ =0.23
Median 11
Ans. Mean deviation from median = 2.6; Coefficient of mean deviation = 0.23
Alternate Method

Mean deviation from assumed mean is calculated by the following formula:

Mean deviation from assumed mean = MM

N
Where:

z , D, = Sum of absolute deviations fro
X = Actual Mean
A = Assumed Mean

m Assumed Mean

g = Number of values above actual mean
Zf, = Number of values below ac

tual mean includin
N = Number of observations g actual mean

__18+(10-11)2-3) 14
5 5
Ans. Mean deviation from Assumed Mean=2.38

=28

pample 18. With mean as the base, calculate mean deviation and compare the variability of
xam e

the two series A and B.

20 [ 25 | 271 [ 30
ies A 10 12 16 l
ss:'r::zﬂ 10 20 2 | 265 | 27 | 8 | 40
i Deviation from Mean
Solution: Calculation of Mean _
Series A Deviations from Mean | : Sqﬁes B Dev‘iagizlz( f;oinyl\:}ean
(Xp) IDI=(XA'.'XD A 01(8, iy st r
10 10 5

12
16

ALI | (Series B) _Iol %8 g7
viation = =
Meandev- : . Z|D| R 698 ‘ Mean de N
\ation (Series A) = L o
828 gt Coefficient of M.D. (Series B) = =

Cogffins e
Sfficiant of M.D. (Series A) = 7: R

5 ; re thal
gt ries Ais mo
ns, Since coefficient of mean deviation :‘_C:sse
o 1
3 greater variability as compared 1S
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Discrete Series o
i ] -iation in a discrete series involves the fOHOWing ot
The calculation of mean deviati -

Step 1. Calculate specific average from which mean deviation is to be founq ot
Step 2. Obtain the absolute (positive) deviations D] of each observatiop, from th

' ) € Spa.:
average. Peci,
Step 3. Multiply absolute deviations [ D, v
products to get. f [D’ o
Step 4. Divide =f |D| by number of items to get mean deviation.

sf|X-X| _zf[D]

Mean Deviation from Mean (MDy) = —N— = —N—

vith respective frequencies () and gpyyy
J sum
of

Zf[X-Me| =f|D|
Mean Deviation from Median (MD y) = o = v

Example 19. Calculate mean deviation about arithmetic mean and coefficient of mean devigs,
n

Values (X) ; 10 j 11 ) 12 i
Frequency (f) ! 3 J 12 [ 18 T
Solution:

Calculation of Mean Deviation about Arithmetic mean

Vaies [ Frequency () /D[ = [x-X] f/p]
x) | 0 [X-11.87/
10 3 | 30 1.87 5.61
11 12 ; 132 | 0.87 ( 1044
12 18 | 216 0.13 [ 234
13 12 156 1.13 ( 13.56
If=45 IX=534 | | =f|D| = 31.95
= 3
Mean (X) =—=5—34= 11.87
3 45
Mean deviation from Mean (MDyg) = 2f ID, = ﬁ =0.71
N 45
Coefficient of Mean deviation = & = 01 =0.059
X 11.87

Ans. Mean deviation from mean = 0.71; Coefficient of mean deviation = 0.059

o AlB
Example 20. Calculate absolute and relative measures of range and quartile deviatio”

- ing il
calculate mean deviation from median and Coefficient of mean deviation for the followi"8
— _— 180
' Daily Inco, —

Daily Income (9 | 200 250 7

No. of Persons ]

05 0f DISP B T : B
e85 ;

on: 10.23
Gull‘“on of Absolute and Rejat S
" caloulation ative Meagye,

of

psoluté Measure (Range) Range B
A ) |

pangé = Largest item (L) - Smallest jtgy, (8) =250 80= .

;s ~o0=% it

Folative Measure (Coefficient of Range) 170 4

L-S =¥
coefficient of Range = = 250-80 170

—=%0 170
L+S 25048 330 - 0515

calculation of Absolute and Relative Measureg of Quartile Deyjay
on

aranging the data in ascending order of Magnitude anq calculating cumulative frequenci )
Daily Income (3) ' . = emleswe ek
(X) ‘ et >
//;0_—\\ © L 16
100 24 | B
180 30 9%
200 ? 116
250 6 * 122 |
N=2f=122

" 12241]"
+ 5 . s
Q, = Size of [N — 1} item = Size of {—4 J item = Size of 30.75" item

" i i is cumulative frequency is 100.
30.75M item falls in the cumulative frequency of 40 and the size against this c eq

Therefore, Q; =100 é

th
1 122+ ‘} item = Size of 92.25" item

th
Q; = Size of 3 {NL:' item = Size of 3 [
4

alls Iin the cumlt ative freq lency of 96 a (o} i 80.
item ' 6 nd the siz inst this cul ulative quency is 1
92.251h t lIs i |ati thi e agal mi Te

S0,Q, = 180

Absolute Measure (Quartile Deviation) l
- 180-100 _ 749

Quartie Deviation = =91 = —2 i

; jation)
Relative Measure (Coefficient of Quartile Devia
180-100 _ 80 _ 0285

Q- T —
oe0; 10+
3

e

C(’E’f”Clent of Quartile Deviation =
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0
tion of Mean Deviation trom Median and lts Coefficion, lig, "
ncome B == S o D] = X~ Ma| T
T f o ’ |X - 180|
- . ‘ 16 70 i,

o '1‘6 ‘ 40 50 11129
100 ‘ 4 . : 'IQOO
150 26 > L 0
w o 116 50 g
= : | 122 100 1009
250

N = Xf=122 ‘ I'IDl14'::‘;
™

th
[N+ 1 122 +1
Median = Size of [ —

2

{tom = Size of itom = Slzc Hf 81.5M jtom

J
Median = 150
Absoiute Measure (Mean Deviation)

MeandenahonhomMed»an(MDm) = —N— 122 =

Relative Measure (Coefficient of Mean Deviation)
) MD,,, 39.51
dMeandevuabon=——=——=O.26
" Median 150

Ans. Absolute Measures: Range = T 170; Quartile Deviation =
=395

Relative Measure- Coefficient of Ran,
Mean Deviation = 0 26

¥ 40; Mean Deviation from median

e = 0.515; Coefficient of Quartile Deviation = 0.285; Coefficient ol

In case of continuous series, the formu
For the given corztinuousfrequency dist
and they are taken as ‘m’. In this way,
After that, al] the steps of discrete
Symbolicall v,

ribution, the mid-points of class intervals have to be found oul

2 continuous series assumes the shape of a discrete seriés
series are applied.

Mean Deviation from Mean (Mp ) - Hm-X| _ qjp|
N :ig N

Mean Deviation from Median (MD,,) = M =z 'IDl

Nzg N

_ _ Modirl
{Where, m ~ Mid-point; X = Arithmetic Mean; Mé = Ly

The following examples would Mustrate the cal ser®

Culation of mear, deviation in case of continuou$

of DIsporsion
)

e

por
, 21. Calculate mean dtvvlntirm from 10.28
gaiiaisint Mean ang ity ¢,
(.
T = ‘ vt for the ollowing dats
— . 4 &b 10
‘ Calcula 2 ‘ 1
goln! L — ""‘”"""‘\tk)»’loj!‘“f va"'lon from Mean
i'blﬁl" Interval Frequency Mid-pojny T PP : S
o P S0 1
- s e 8 2,
A P {20 02 e
i ; 4 — 18 36
8-10 9 l 9 3 .
N=zr=10 | [ m - e
s D L o[ =148
petm.52_go
X) = 510
Mean deviation from Mean (MDy) = %:1%8= 1.48
Coefficient of Mean deviation = M; i, Li: =028

Ans. Mean deviation from mean = 1.48; Coefficient of mean deviation = 0.28

Example 22. Calculate the following; (i)

Range and Coefficient of range; (ii) Quartile Deviation
and coefficient of Quartile Deviation; (

iii) Mean deviation from median and its coefficient.

510 | 10-15 1520 20-25 | 2530
7 8 2 s =
Solution;
() Calculation of Range and Coefficient of Range
Range (R) = Largest item (L) - Smallest item (S) = 30- 0= 30
- L-S 30-0 30
Coefficient of Ran e= = e
9 L+S 30+0 30
) Calcutation of Quartile Deviation and Coefficient of Quartile Deviation
=
4 1 =
X 0-5 — [ n
—~ ek e 7 p———
5-10 — T 19
= 8 I |
10-15 e . B
15-20 e : 2 -
20-25 T 1 30

P

Ll

e

. mas
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rl

7.5™ jtem lies in the group 5- 10
lj=5cf=4f=7,i=5

By applying formula:
—-cf
75-4
Q, =1 i=5+ x5=75
1=l + - X =
NI T
4 4
22.5" item lies in the group 20 - 25
|1=20.Cvf=21,f=6,i=5
3N cf
4 5-21
03=I1+—f_.x i=20 +ﬂx 5=2125
= Q;-Q, 2125-75
Quartile Deviation= ———1 = = 6.875

2

: S!a fiSIics for

Coefficient of Quartie Deviation = 22~C1 _ 2125-75 1375 _ o

Sy

Y

Cla

Mf!quf

Q;+Q, 2125+75 2875
ﬂ_ Calculation of Mean deviation from median and its coefficient
SrdbE vl f cf Mid-point (m) | |D| = |m - 12.5|
0-5 4

5-10
10-15
15-20
20-25
25-30
Me = l =

2

15" item lies in the group 10 - 15
l;=10,cf.=11,f=8,i=5

N
—=-cf

Me =1, + 15-11

X j =

10+— x5 =125

A

o of pispersion
J[6° e ’

1027

pan deviation from median (MD ) = _/|D| 190
v Nt o
; MD
cosfficient of Mean deviation= —Me _8.33 fisia

Median 155 =

ns. -
A 0 Range = 30; Coefficient of range = 1:

() Quartile Deviation = 6.875; Coeficient of Quarte pvigi - .47

(i) Mean deviation from median = 6.33; Coefficient of mean deviation = 0,506

pample 23. Calculate mean deviation and coefficient of mean deviation from the following
S.
figu Size o
Oandupto 10
Oandupto20
0 and up to 30
0 and up to 40
0 and up to 50

Solution:

Inthe given question, we are not givén the average, from which mean deviation is to be caiculated. In such

cases, we calculate mean deviation by median as median s a constant and representative va.lue.
We shall first convert the given ‘less than’ cumulative frequency into continuous frequency distribution:
from Median

% "ng '

I

n
" item lies in the group 20-30

|1=20.c.f=3,f=4,1=10

—=-c.f
5‘3 10:25
Me=|1+\_x | =20 +-/4’"
90
IfD ,_ag
10

Mean deviation from Median (MDwe)* "N
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10.28
MDDy _ 9 - 036

Coefficient of Mean deviation = T 25
Ans. Mean deviation from medial

Example 24. Calculate mean deviation from med

the following data:
Mid-Points ‘
Frequency ()

n=9 Coefficient of mean devia

tion = 0.36

Sta listicg for Ch
S8

jan and Coefficient of mean deviag, ;
M frop

50

70 .
< 12

Solution:
In the given example, we are given mid-points. Hence we will first convert the mid-points into class-interyg
to calculate median.
Calculation of Median
Mid-points Class-Interval Frequency
(m) X) ®
10 0-20 10 10
30 ‘ 2040 16 26
50 40-60 30 56
70 ' 60-80 32 88
90 80-100 12 100
N=Zf=100
N 100
Me = —=——= 50" item
2 2
50t item lies in the group 40 — 60
1;=40,cf=26,f=30,i=20
N
E“ c.t
Me =1, + xi=40+2"26 o058
Calculation of Mean Deviation from Median
Mid-points T Fr
| eque = 3
20 | ey [D[ = [m~ 56| 1Bl
- e 46 Py
0 16 26 //416//
| 50 30 % | "//130/ ”
z I I e . g
12 T 34 408
N=Zf=100 = —p[=19"
=f|D| ="
Mean deviation from Median (MD,,,) = D] 1,912
Me =—=19.12

s of DisPe" o
yeasU=m——" T
e v — 10.29
icient of Mean deviation = —Me _ 19.12 R
coe edian 55 -~ 034
2ns.Mean deviation from median = 19.12. o
Coefficient of mean deviation = 0.34, @ @
v

1016 MEBITS AND DEMERITS OF MEAN DEVIATION

. s/éf Mean Deviation
)\ i A 1 1
%ﬂﬁphdty- It is simple to calculate and easy to understand.

5, Based ont all observations:Mean deviation is a more comprehensive measure of dispersi
(compared to range and quartile deviation) as it is based upon all items of the sen:srs -

3, Less effect of extreme values: As compared with standard deviation, it is less affected by
extreme observations.

4, Rigidly defined: Mean deviation is rigidly defined and its value is precise and definite.

5. Better Measure for comparison: Mean deviation is based on the deviations from an average.
So, jitprovides a better measure for comparison about formation of different distributions.

Merits of Mean Deviation
1. Not capable of algebraic treatment:Mean deviation ignores the positive and negative signs
of deviations. As a result, this method cannot be used for further algebraic treatment.
2. Not well defined: It is not well defined of dispersion since deviations can be taken from
any measure of central tendency and mean deviation calculated from different averages
(mean, median, mode) will not be same-

3. Not suitable for open-end classes: Mean deviation cannot be computed for distribution

with open-end classes. . - -ble because i
4. Less reliable: Mean deviation when calculated from mode is not reliable use in many
cases i
mode has no fixed value. an are in fractions, then calculation of mean

5 Difficult calculations: If mean, mode and medi
deviation becomes difficult.

MEAN DEV'ATIONanons s
(Refers to arithmetic average 9?1’1 ;1{:;'::, ; anous
items from mean m

—

p— ot capable of slgebraic TeelTert
Simple to calculate and easy 10 understand Not welldefined
Based on all observations Not suitable for open-end classes
Less affected by extreme observe!er™ Less reliable gifficult when mean.
Rigidly defined Calculation %ie::‘:m?sin ot
Better measure for compariso? mode or M

U R
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10.17”STANDARD DEVIATION
0.1

Introduction ¢ 4 : -
sed SO far, are not un V(‘IH.]”y ado

» di srs1on \{IM LSS d 18 ’ |)l(-(| '-(

asuring dl\[‘( I i

The methods of meas
and accuracy.

n

of adequacy

, » e by most extre
itude is determined by ‘ —
tory as its magn
* Range is not satistactor!

Cage

S gh,

entire group.

2 10 . . e ',"\li()l] lh(li“
e - properties and its interpreti fifficuly,
o Quartile deviation has no algebraic proj

asure as it ignores the algobya

e Mean Deviation is also an unsatisfactory me AlC Bigng of

deviation. o
Therefore, we need a measure of dispersion, which is frée from these shortcomingg,
ere . 5

extent standard deviation is one such measure.

To Som,

Meaning i ) g
The concept of standard deviation was first used by IKa#l Pearson in the year 1893, Standay

deviation is the square root of the antlmwnc average of he squares of the deviations meagy™
adic

from the mean.
M = . . o y
e [t is the most commonly used measure of dispersion as it salisfies most of the properties

laid down for an ideal measure of dispersion.

* The standard deviation is denoted by the Greek letter o.

10.18 CALCULATION OF STANDARD DEVIATION
We dis

calculation of standard deviation for different series:

Individual Serie

There are three main methods of calculating standard deviation in case of individual series
Actual Mean Method (Refer Example 25)
Pirect method (Refer Example 26)

Short—cut method-/jw Mean Method (R(ﬁr Fr
4 4 ﬂmju/( ZZ)

s o

, Jlation”?
is method devnanons are taken from the actual mean, The steps involved in calculali”
standard deviation are:

Step 1. Calculate actual mean (Y) of the observation

Step 2 Fmd out deviah’ons of each i ( L ‘
itern of fh(.‘ S(!fi(.'.S [l ) 2 i.e., calculate X~ X) "
it ' C mmum, e, (,dl(, Il(l (S (

Step 3. Square the deviations and obtain the

{ deno’

lOfﬂ], l',(‘,, Yx2

Step 4. Apply the following formula: ¢ = )_\xz
N ¢

//” /,,,, Horl

e 10.31
ere: . i
wh _ standard Deviation ‘
| of the s ) e \ Ll
g = gum total o ' quares of deviations, from actyal o 4‘ ;
— Number of pair of observation ) /‘ m
» Actual Me . -~ ’ ‘
atu undcmtand the Mean method yig, the help of Fxample 25 a
Lample »5. Calculate the standard deviation, from the following data:
6 | 8 J 7 » ' N
fon:
solut Calculation of Standard Deviation (Actual Mean Method)
- - - T —
g Values (X) 'l' VR : Xr:g_-ﬂm ks [
5 5-9=-4 D o
8 8-9=-1
7 7-9=-2 I
11 1-9=42 ‘
14 14-9=4+5 | 25
3 ;
- IX =45 . I=50 ) ;?‘
= X - X 4
Arithmetic mean (X) %— -l Mear = % ’
Ix 50
Standard Devlation (o) N = ) =10 = 31

Ans. Standard deviation = 3.16

Direct Mcthod o 4 "
is memﬁad standard deviation is calculated without finding out the deviations trom the |
“Ctllcﬂ mean. The steps involved in the Direct Method are: %

Step 1. Calculate the actual mean (X) of the °b°ewa“°mv .
Step 2, Square the observations and obtain the total, i.e., X
Step 3, Apply the following formula:

= - (X2
o=IN
T s
Wht‘re;
7 = Standard Deviation B -~
I g : cquares of observations . =4
Sum total of the square

1

- af & e
X < Actual Mean 6 > / s /\y

Exq W Number of pair of Ub“‘“’dm“\::loﬂr
“ampig 26 will make the direct method Me
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. s data given in Exam
Example 26. Calculate the Standard Deviation of the 8! ple 25 by the D,

method.

Solution: culation of Standard Deviation (Direct Method)

Ca
Values (X)

IX =45
X 45

Arithmetic mean (X) = e 9

= 455
Standard Deviation (o) = —N——(X)2 =5 (92 = 10 = 3.16

Ans. Standard deviation = 3.16

Short-Cut Method (Assumed Mean Method)

At times, actual mean may come in fractions. In such cases, calculation of standard deviation
may become complicated and somewhat difficult. In such a situation, it is advisable to us
short-cut method to simplify the calculations.

The following steps are taken under this method:

Step 1. Take any value of the X in the series as assumed mean (A). ;
Step 2. Find out deviations of the items from an assumed mean and denote these by g, it

d=X-A.

Step 3. Calculate the sum of deviations to obtain 2d
Step 4. Square the deviations and denote the total as ¥d2
Step 5. Substitute the values of =d2 and ¥d in the following formula:

2
g = ﬁ—iz
N N

Zd = Sum total of deviations from ass

Where: ,
6 = Standard Deviation

umed mean

Zd? = Sum total of Squares of deviationg

N = Number of pair of observationg

Example 27 will illustrate the computation of Standard deviation by short-cut method:

sof pispesan .

35’{(6«”" T—— - 10.33
=, 27. Calculate the Standard Deviation of T ‘

1
Wﬂn::d A ssumed Mean Method).
me

lution-' Calculation of Standarq Devia
S T Vaies, =R
A )
7 x) oAz, ‘
5 5- 7=- 2 -

e B-7=+1

v i} I
— 1| 7-7=0 0
e e

tion (Short.cyt Method)

11 11—7=+4 16
//"1;/__ 14-7=4+7 49
T Id=10 Id?=70

. d? (3d))? 70 (10)2
standard Deviation (0) = T{?J S [—S-J =‘[14-4=‘]1_=3.16

Ans. Standard deviation = 3.16

le 28. Nine students have obtained the following marks in statistics out of 100 marks.

?;T:l}l)ate the standard deviation of marks obtained.
‘S.No 1 2 3 4 5 6 7 8 :o
Marks 5 10 20 | 2 | 4 | 45 | 48 70
Solution: Calculation of Standard Deviation _
Values d=X-A d .
& A::o - 1225
10 '_/_’_r’____ 3%
20 /_____15’______’— o8
— s ]
— ew
S ™
gy OB
—w
T T = 5,339
-17
Standarg Deviati Id? -(EJZ = E;?g— (T]
eviation (o) = N~ N

= 24.28
N - [589.65 =
'8Ndard Deviation (o) = 59322357 [

A
Ns. StElr'ld:’:lrd Deviation = 24.28




10.34 Statistjcg forg
i ,
2 tion by: (i) Actual Mean Method; (jj Sy
Example 29. Calculate the standard deviation by: ; (i) Dil‘ectM '
o
(iii) Short-Cut Method. hog,
7
3 4 /5_( T
Solution:
Calculation of Standard Deviation
T Actual Mean Method | Direct Method Short-Cut Methog
X X-X x? X J X2 X d=X-A ] ol
x} _(A=\6)
3 =3 2 3 J 9 3 Y
4 —2 4 4 ] 16 4 T\"
6 0 0 6 j 36 6 (A) —0\\0
7 +1 1 7 j 49 S e
10 +4 16 10 T 100 10 4 TR
X =30 Ix? =30 IX=30 | IX2=210 N=5 ’-"=°4m
g X 2 _ g X_%0_ oo [EF [z
N 5 N 5 N N
B o o= [B- o= [2_(OF
V N i 5 V N = = -
o=,6=24 e
! ° = ;'m- (6)2 0 =,6 =245
v
o =/6=245

Ans. Standard Deviztion = 2 45

Discrete Series
The' standard deviation in discrete series can be calculated by the following four methods:
(i) Actual Mean Method (Refer Example 30)

(ii) Direct method (Refer Example 31)
( .iii ) Short-cut' method or Assumed Mean Method (Refer Example 32)
(iv) Step Deviation method (Refer Example 33)

Actual Mean Method

In this method, deviations i calculat"”

eyl are taken from the actual mean. The s teps ,/lrl'uolvt’d in caleul

Step 1. Calculate the actual mean (X) of the se 26X
xf d denolf

from the actyal mean, i.e., calculate (X~ X) an

ries as: X =
Step 2. Find out deviations of the items
the deviations by x.

cures O Dispersior....
MP.HV [ -
uare the deviations and myjy;

step 4 the total, j.e., ZH2

Ply them by h;
Y their r € pective frequencies (f) and obtain

4. APPYY the following formula; o - |Zf¢

step N

ere.
wh G = standard Deviation;

sfx? = Sum total of ﬂTe squared deviationg multiplied by frequency;
N = Number of pair of observations

xample 30 will make the Actual Mean method more clear.
example 30. Calculate standard deviation by the actual mean method:
5z 5 10 15 20
/’—”7 e it
Frequency 2 1 3 3
|k
Solution: .
Calculation of Standard Deviation (Actual Mean Method)
Size (X) Frequency (f) X [ x=X-X"] xZ yog jf 5
5 .2 10 -9 7817 B 16‘277 -
10 1 10 -+ | % | %
15 4 60 +1 ! e
-1 108
e 2 - i . THI=280
N=Zf=10 X = 140 -
: /BN ,‘
Arithmetic ) X _140_ 4, [Ln ’f ned P ) ( NN
icmean (X) = —=——= = :
3t 10 ty nt
| X
ES 290 35 538 ) S Al
Standard Deviation (0) =  [—5 =170 i 1 ,} >< V-4
N & s f—
{ astd
Ans. Standard deviation = 5.38 W -
Direct Method .
o . re.
The steps involved in the Direct Method & X

Q T\ f series as: X =—
bfep 1. Calculate the acmal mean (X) of the seres it

ﬁ\':

St : X2
P 2. Square the observations t0 get the total, ie. =

S 2, btain
fep 3, Multiply frequency (f) t X?and 0 —
Ste . vy B &)\—:’ ('\)-
Pd, Apply the following formula: 0 N

Qre;

O = Standard Deviation



10.36 Stalje
X = Actual Mean
2fX? = Sum total of the squared obse

N = Number of pair of observations
Example 31 will illustrate the calculation of standard deviation by using Direct method.

rvations multiplied by frcquency

Example 31. Calculate the Standard Deviation of the data given in Example 30 by the i
method. . et

Solution:
Calculation of Standard Deviation (Direct Method)
Size (X) Frequency (f) X ] X2
5 2 10 | 25
10 1 10 3 100
15 4 60 225
20 3 60 | 400
N=Zf=10 ZfX =140 l
Arithmetic mean (X) = g:ﬁ: 14
10
L b3) CHE. Y
Standard deviation (o) = — (X2 ‘
Y N * , O
_ N
IfX?=2250,N=10,X = 14 ) |
5oen /
(@) = |——- (142 =/ 225-196 = 538 B g _,

( 10 -
Ans. Standard deviation = 538 }

Short-Cut Method (Assumed Mean Method)

Calculation of standard deviation

Step 1. Take any value of the X in

Step 2. Find out deviations of ite
X-A.

Step 3. Multipl riati
Step4 )C 1 ply these deviations by the respective frequencies and obtain the total, i.¢
ep 4. Calculate the square of deviations, i.e. 42

Step 5. Multiply the s ol
Tfd? Y The squared deviations by respective frequencies and obtain the total to B°

by short-cut method involves the following steps:
the series as assumed mean (A).
ms from the assumed mean and denote these by d, i-e- o

xfd

e

Step 6. Apply the following formula: « =\[@%~(-Md ’
Where: : N J

o = Standard Deviation

lics ! jgpersion
lics /(), Clnn 05 of Disp:
5
S,

0é sure
= | of th 10.37
gfg? = Sum totat ot the squared deviationg d -
ofd = Sum total of deviationg multplid by g Plied by frequency
N = Number of pair of observationg quency

1S jjustrate this method with the help of Example 30
e '

ple 32.Calculate the Standard Deviation, of the data

umed Mean Method). given in Example 30 by the Short-Cut

Exam

Calculation of Standard Deviation (Short-Cut Method)

Frequency 7 = :

(0275 . A

= -5 -10 25 s0

1 0 0 0 0

4 +5 20 25 100

3 +10 30 100 300
N=Zf=10 2td = 40 Ifd? = 450

3f@ [ 31d)2 ~

Standard Deviation (o) =
$fd2 = 450; N = 10 Zfd = 40

,450 40\ _ 2516 = [29= 5.38
Standard Deviation (0) = . (;6} =46-16 = E 3

Ans.Standard deviation = 5.38
Step Deviation Method

The step deviation method involves the following steps: (A) %
Step 1. Take any value of the X in the series .as assumed m:nm ean R
Step 2. ¥ind out deviations (d) of the items frorm a?é:s ot step deviations (4 -
Step 3. Divide these deviations by coﬂ“:;:“l::;:;ive frequencies and obtain the total, i.e. Zfd’

Step 4, Multiply the step deviations by

) {ations, i.. 47 .
Step 5. Calculate the square of step devm.m?n e pspective frequencies an
Step 6, Multiply these squared step deviations b)

total to get fd”

d obtain the

wla: ¢ =

M‘." 7. l‘\Pply the following forn
Wl‘(‘l'u:

0 = Standard Deviation ed by frequency

Xfqn the sq\l«"\‘d ste

P deviations multipli

= Sum total of




==

Statisyj ) .
T ersion
T CS f()r cl 05 0{ DISP

10.38 y :
- %y yeds
$fd’ = Sum total of step deviations multiplied by frequency ' pame T 1039
- 50 _ i
C = Common Factor B [x ———
N = Number of pair of observations 3 S
Example 33 will illustrate the computation of standard deviation by step deviation Mmethog:
Example 33. Calculate the Standard Deviation of the data given in Example 39 bY the g
deviation method. tep
Solution: o
Calculation of Standard Deviation (Step deviation method)
Size Frequency | d=X-A el X-A fa' a2 % o 142
) ® A=10 T
C=5
- . = . 1 3
5 2 5 1 2 1 [ 2 & 0 :
Lo 1 : . g 0 i +2 +8 | 4 16 +2 | 41 41 4
L : ol K 1 i rilE +4 +8 |16 32 | 44 +2 4 | 4 8
- : 0 +2 - = I :ﬂ Ifd=10|  |*fd2=60 Hd=5 |Hd?=15
N=Zf=10 Ifd' =8 Ifd2 =13 Std2 (de JZ . 2 (Zfd’\;z
o= —"|—" = [—-|—| x
2 _(Hd)? N (N N N
Standard Deviation (0) = ﬂ_(ﬂj < C )
o . 60 (1012 15 (10)?
0= |—-|—= 0= |—-|—| x2
2fd?=18;N=10;3fd'=8;,C=5 10 110 10 (10)
' 0=5=2236 0 = [125x2=2236

18 (82
(U = _—"'—1 5= 1.8-. =
) 1/10 o) x5=/18-64x5 =538

Ans. Standard deviation = 5.38

Example 34. Calculate the standard deviation from the given data by: (i) Actual Mean Method

(ii) Direct Method; (iii) Short-Cut Method; (iv) Step Deviation Method.

X 2 [ 4 6 (
f 3| 1 4 l
Solution:
Calculation of Standard Devlation
Actual Mean 3
— ' Melho_d A Direct Method
2 x=X-X x2 fx2 x | fX
3 8 | -3 |9 | o 2 3 | 6
1 RMIENEIN N 1| 4 | 16
o N s W
NN N R
= | [ Noews | rx / \
,5xo N=3Xt= X = z;;o
=l | 10 | 50 - l -

Continuous Series

The method of calculating standard deviation in a
discrete series, because classes are represented by -
continuous series can also be calculated by following four methods:

() Actual Mean Method (Refer Example 35)

(ii) Direct method (Refer Example 36)
(ii) Short-cut method or Assumed Mean Method (R
)

(iv Step Deviation method (Refer Example 38)

continuous series, is the same as it is ina
their mid-values. Standard deviation in

efer Example 37)

Actual Mean Method

The gtppre. P Jeviation are:
1€ steps involved in calculation of standard i g
S\ fthe series asi X =T
Step 1, Calculate the actual mean (X) ofthes . | e, calculate (m = X)

. :.om the actual mean, L&
Ste ) : 1 noints (m) from
P2, Find e of the mld p
out deviations 0

and denote the deviations bY *

— g 35

B



r—’

S »[;mshcs for C,
agg

- 1 multiply them by their respective frequencies (f) anq ‘
T mu ’
Step 3. Square the de“.a,mm anc obtain
T
the total, i.e., =X The
Step 4. Apply the following formulat @ 7y N
Where: _
& = Standard Deviatien v 3
) . .vions multiplied by frequenc
siE = Sum total of the squared deviations p 14
N = Number of pair of observations
) method more clear.
Example 35 will make the Actud/ Mean mo
Example 33. Calculate standard deviation by the actual mean method:
/,’//—" " M H 3040 40-50
Na. of students 4 2 £ 2 2
Solution: .
Calculation of Standard Deviation (Actual Mean Method)
Marks Naof | Midpoint m | x=m-X x2 e
) Students (m) =
Sl ®
010 4 5 20 -19 361 1,444
1020 3 15 45 -9 81 243
2030 6 25 150 +1 1 6
3040 5 35 175 +11 121 605
050 | 2 45 90 +21 \ 441 882
N=2f=20 £fm = 480 1 fx2=3,180
Arithmetic Mean () = 2m-%20 _ o4
zf 20
Standard Deviation (o) = | 2%
N
'
2f=3,180 and N = 20 B W) -
/ N
3 : I
_ [3.180 , ,
o= ?=,/159= 12.61 Marks Y
) 0
Ans. Standard deviation = 12.61 marks
Direct Method
The steps involved i i /
in the Direct Method gre-
Step 1. Calculate th ‘) \
e actual mean (X /
n (X) of the series ag: Y - >fm
xf

of D/spgrs/’on
10.41

551/!’35

. 5au are the mid-points to get m2
5t§’l; Multiply frequency (f) to m? and obtain the total, i.e,, Zm?
gt A Jie.,

LA ly the following formula: ¢ = ﬁ—()_()z
step % ( '
Where; _ gtandard Deviation Q’ J -/
X = Actual Mean -
sl = Sum total of the squared mid-points multiplied by frequency

N = Number of pair of observations
ple 36 will illustrate the calculation of standard deviation by using Direct method.

Exam
pample 36. Calculate the Standard Deviation for data given in Example 35 by the Direct method.
(tion:
sol Calculation of Standard Deviation (Direct Method)
No. of students | * Mid-point m —3 ] r=e
4 5 20 25 100
3 15 l 45 225 675
6 25 | 150 625 3750
5 35 | 175 1,225 6.125
2 | 45 ? 90 2,025 4,050
N=Zf=20 | " Ifm =480 Itm? = 14,700
Arithmetic Mean (X) = Hm AR,

2 _
Standard Deviation () = T (Xy?

Zfm2= 14,700, N = 20, 2fm = 480

14,700
0= |—"7" _(24)2 = ,735—576 - ’159: 12.61 Marks
20 (24)

Ans. Standard deviation = 12.61 Marks

7‘::,)::{\” Method (Assumed §lc’.\1\ ‘Mcthot{‘\
Step ;Uiltﬂ” method involves the follow‘mg.stq»a. .
Step 3 ,f‘ke any value of the mid-pom.t in tk.\e series
P2 Find out deviations of mid-points from the
Step 3 :4: m- A,
% Multiply these deviations b

as assumed mean (A).
assumed mean and de

y the respective frequencies

note it by d, i.e,

and obtain the total, i.e. Zfd.

=\
iazd=

Py =

S /-“. A‘\‘




S

u“
|

1042 st

N g 1Y
. iations, i : ~3x
S: C > of deviations, i.e., d
Step 4. Calculate the square 0 ‘ ‘

P i eviati respective frequencies and obtai
Step 5. Multiply the squam‘l deviations by respec q N ) tOtal :

Tfd?
| i (o)
Step 6. Apply the following formula: ¢ = ?— N

Bt

Where:
o = Standard Deviation
Sfd? = Sum total of the squared deviations multiplied by frequency
Ifd = Sum total of deviations multiplied by frequency
N = Number of pair of observations
Short-Cut method will be clear with the help of Example 37.

Example 37. Calculate Standard deviation for the data given in Example 35 by the Shy, G
method. 4
Solution:
Calculation of Standard Deviation (Short-cut Method)
 Marks I‘mdm Mid-point | d=m-A fd
) [V (m) (A=25)
5

0-10 4 . -20 | 80
10-20 3 15 T
6

30-40

Standard Deviation (o) = E_(ﬂf
T

2fd?=3,200,N = 20, 2fd = -20

3200 (2072 -
g) = [———— s -
@ 20 (ZOJ =160-1 = /159 = 1261 Marks

Ans. Standard deviation = 12.61 Marks

Zfd? = 3,200

Step Deviation Method

The steps involved in calculating standard deviatipy by step deviation are:

Step 1. Take any mid-point (m) in the series as assumed mean (A)

Step 2. Find out deviations (d) of the m;
€ mid-point from ¢,
Step 3. Divide these deviations by comm ¢assumed mean.

Step 4. Multiply step deviations by respecti

; , an method:
Exam Ple 39, Calculate standard deviation by the actual me

| e [ en

ool DS
poZ

calculate the square of step
step 'MulﬁPly these squared g

step B rotal to get zfd*?

1043

€P deviation, by the

espective frequencies and obtain the

7 APPIY mefollowingfonnula; 5 Ef\dfz_ Yan
stey N V,J xC

Where; - Standard Deviation
gfd? = Sum total of the squareq step devia
sd’ = Sum total of step deviationg multip

¢ = Common Factor

N = Number of pair of observations

tions Multiplied by frequency

The computation of standard deviation by Step deviation method wil be more clear by Example 38:

pample 38. Calculate the Standard deviation of the data given in Example 35 by the Step

Jeviation method.
Solution:
Calculation of Standard Deviation (Step deviation method)
Marks No. of Mid-point | d=m-A m-A | f a2 a2
X) Students (f) (m) (As2spel 9 =5
Cc=10
0-10 4 5 -20 -2 | -8 4 16
10-20 3 15 -10 -1 | -3 1 3
20-30 6 25 (A) 0 0 ‘ 0 0 0
30-40 5 35 +10 +1 +5 1 5
400 | | 4 | 8
40-50 45 +20 +2 | +4 | |
— '~2 [ stdr=-2 | | Tfd2=32
— | N=x=20 :

3id? _(Ed)?
Standard Deviation (o) = N _[—N_} *©

Hd" = 32; N = 20; 5fd" = -2, C = 10

(o) = [32 _(=2) « 10 =‘/{_6'_7ﬁx1o,/1.59x10=12.61 Marks
20 (20

Ans. Standard deviation = 12.61 Marks




;;'

i

10.44

Solution:

ndard Devlatlon (Actual mean Method)
wﬂon o! Sil —

m x=m-X

4
a-11 e
10 12 120 +4
11-13 P o o ——— 160
13-15 3 4 —\W
N=X=100 Ifm =800 | %
\613
Arithmetic Mean 7—()- zfm‘——‘
R
| T2
Standard Deviation (o) =_'—N—
\
Th=616 and N = 100
sl
= |- _ Jei6 - 248
¥ 100
Ans. Standard deviation = 2.48
Example 40. Calculate standard deviation from the following data:
Marks (more than) 0 10 20 30 | 40 50 60 70
No. of students 100 ) 75 50 | 25 15 5 0
Solution:

Since we are given the cumulative frequencies, we first find the simple frequency

Calculation of Standard Deviation

Marks | AP |
- No. of l‘ﬁ;:))us WA PP
D . .| c
—_:20 4
=15 1
0 o |
+25 V 1 /}4
+20 7 4 __,}
+7207 6 ’ﬂ
I1d’ = 60 _,,J'/

of Dis p{r, sion
,1
M’"' ot

dard Deviation (o) = Eﬂi " ii 2 ; ... .
stan N LN e ==
fd'2=290'N=100' ifd’=60'0=10 ’_/:‘E'/
z > 7
290 _ (ﬂ] x 10 = [29- 7 B
© =4 100 100 0= 25 O-t5oumas 5
AnS. standard deviation = 15.94 map 4
41. Calculate the standarq g, B
S i ofthe ollwing s
nditure (Below 5 10 o
Eq’:fstudents 6 E 16 1 S ~\——?0,—» S S— _23 ’
2 —L 5 a3 =
Solution: R ‘
iven example, we are given i ;
Inthe give P given the cumulative frequencies, So, we willfirst calculate the simple frequency
Calculation of Standard Deviation
i No. of Mid-points | d=
Expenditure POl m-A | fo* &2 fd?
@ Students (f) | (m) (=125 o= bola
l
; P ooy
0-5 6 25 L =10 -2 -12 | & | 24
5-10 10 ‘1 75 | -5 -1 | 10 1 10
10-15 | 12 1 125 (A) | 0 o 0 0 0
1520 | 10 | 175 45 1 s0 10
20-25 8 | 225 +10 +2 +16 4 =
Sl T e T e =
| N=Xf=46 I = 4 42 =76
Ifd? (Efd")2
Standard Deviation (o) = —N-"(T] x C

Ild"2 = 76, N = 46, 3fd’ =4,C =5

46

Ans. Standard deviation = 2 6.41

from the
Ex “Mple 42 Calculate the standard deviation

-t i ] hleth‘x‘-

) D“eCt th()d (l\) ‘tt‘p Deviation A
t (l Method (lll) qhort Cut Me ) 7 e -
\ s 2 ' e —
\\\ - - 1 _’,_,L__,_,———“

following data by: (i) Actual Mean;




re based on standard ¢
M was first ysed by R.A

Symboh'cally,

Variance = g2

Standard Deviation (o) = m

‘

Statisj,
10.46 ‘ Sforclass)(,
: ' Calculation of Standard Devlation . - 4
Solution: 7 Direct Mthod mlu‘bolm
| e e e Flm| m | S
’ X | f [m]| fm [x=m-X 2 5| 10 5t m<
‘ 2 5 10, -14 | 196 o _\-ﬁ 5
i TR T N 48 3 | 15 45 225\0
10-20 3 |15 —— 36 144 4 25 100 62 875
LS TN ) 256 1 35 35 [ ° 2\500
RTINS 1225
| —1 ] Ifx2 = N=10 me=190 m
N=10 Ifm= | m2 ¢
190 I 840 Q 450
190 P
X =M _19_ 1 o= - &
i 10
S 840 4,450
| = o [P o= [—=_ (19
A/ N “\ 10 10
o=8% = 9165 o =./84 = 9165
E— g M=K
m = mid-points; d = m - A where, A = 15: g'= where, C = 1
: o3
Short-Cut Method
!; X f .m d| @ [a2 fd? 2
) 010 2 5 -10f -20 |100] 200 1020
\ 1020 3 [15(8) o o[ o 0 o |tk
’ 2030 | 4 |25 +10] +40 |100] 400 25  [+10 | +1 |+4] 1| 4
.
3040 1 35 +200 +20 |400] 400 1 135  [+20 | +2[+2] 4 | 4
" N=10 Ifd=40 | xfd2=1,000(N=10 Ztd’ 2td?
g | | = =10
| I -
R = ——pa e S
o= |HE _(FdY oo [HZ_(ZF
LR N N
i (402
1.5 = mﬂ_gﬂ o 10 42 10
I;, V10 (o) 10
!

0 =,/0.84 x10=9.165

eviation. By variance, we mean the square /
- Fisher in 1913,

'Y

Ol EREDD e
po%

M

Jller the value of varlance (), lesser g the
sm

dard deviation and varia.nce are me
gifference between the two is gy
¢ squared deviations from

Measures of v . ...
Sfin Standgrgq deviati:;:r.lablhty and they are closely related. The
oy ean, 15 the Square root of variance and variance is

20 RELATIVE MEASURES of S

. TAND
a'ndard deviation is an absolute s ARD DEVIATION
t

iq3 asure of disperg; e
“{n’lpare variablhty of two or more seriesl when thepthlon-. As a:eresult, it d(':an];(;ytﬁ be used to
Series are expressed in different units.

, ring the dispersions of two o G

/onys, for compa T More serieg : s e

(’Zzure/ l{; s s G Sl devidtiog With different unmits, it is necessary to compute
b

et us discuss some of the importang relative meagyres.
coefficient of Standard Deviation

itis computed by dividing standard deviation (o) by the mean (X) of the data,

Coefficients of Standard Deviation (@ =2

|

Itis also known as ‘standard coefficient of dispersion’,

Coefficient of Variation

This measure was introduced by Karl Pearson. So,itis also known as ‘Karl Pearson’s Coefficient
of Variation’. When two or more groups of similar data are to be compared with respect to

stability (or uniformity or consistency or homogeneity), coefficient of variation is the most
appropriate measure.

ltindicates the relationship between the standard deviation and the arithmetic mean expressed in terms
of percentage.

o
Coefficients of Variation (C.V.) = ? x 100

Where: C.v, = Coefficient of Variation; ¢ = Standard Deviation; X = Aﬁﬂ\:\:t'lc M::vem,y
or
The series for which coefficient of variation is greater s said to be more variable or

; ppose, we want fo compare
s §£8_b_[e, less uniform, fess consiste, Iegimrmggﬁn%u‘:.e ﬁwld calculate the coefficient
of ity in funs ar Wnore icnaicLag e M‘,e:;t of vaniation is taken as the most stable
o variation, The batsman having the least value of coefficie

atsman.

%21 MISCE| | ANEOUS PRACTICALS

y mder.
* Ille Illll"b re(lb |W()teamsulaf00tban SEeSS10N were as .

9.0/ goals scored
0, of

m—
Wh. _°f Matches (Team B)

h team is more consistent?
———
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