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10.48 
Measures of Disp 

ariation of two series are 51 
10.49 

Ih order to fnd which team is more consistont, we shal nave to cmpare the coefticient

of the wo teams 

fvariation (CN Examp. 45. Coefficientof 

What are their eans? 
Solution: 

21.2 and 15.6. 7% and 69%. Their standard deviation ons 
Solution: 

ficient of Variation (C.V) = x 100 
Team B 

Team A 

(X) 

20 13 
x 100 69 5 

10 +3 

5 
n of the first series X 100 = 36.55 58 

16 25 
Mean of the second series = 6.6 x 100 22.61 69 25 36 

Ans. Mean of first series = 36.55; Mean of second series = 22.61 
118 42 x 252 X42 

Cuample 46. Calculate the standard deviation if coefficient of variation is 23.21, number of items is 110 and mean is 21. 

Solution: 

6.48 252 Coefficient of Variation (C.V.) =x 100 

C.V.Team B) x100 23.21 x 100 cv eam A 10 

6.48x 100 = 92.57% 23.21 x 21 4.874 10063.2 100 

Ans. Standard deviation (o = 4.874) 

Exanple 47. Particulars regarding the income of two villages are given below: 

Vilage Y 

Ans. C.V.of Team A is less, so Team A is more consistent. 

Example 44. Find out which batsman is more consistent in his performance. VillageX
500 600 Number of People 

Average Income 
Standard Deviation 

Batsman A Batsman B 
175 186 50 Average Score 46 

10 Standard Deviation 25.5 24.43 

i s the average income of the village X and Y taken together?

Which village has a larger income? (i) In which village,

Solution: 

Batsman A Batsman B variation in income is greater? 

Solution: 
"9 income of the village X and Y taken together (Combined Mean) ) Average incot 

Combined Mean (Xx,v) 

Coeficient of Variation =x 100 Coefficient of Variation =x 100 
X 

NX+Ny 100= 5543% 46 
24.43 100 = 48.80 

Xx= 186, Xy = 175, Nx 500, Ny= 600 

-

Ny+Ny 50 
'smanA Batsman Bis more consistent in perfomance as his coefficient of variation is less than 
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1,98,000 7 180 

MeAsure5 Of Dis 

10.51 

(500 x 186) + (600 x 175) EX-1,600 
1,100 

500+600 

225 200 

(i) Income of village X= 500 x 186 7 93,000 

Income of village Y = 600 x 175 = 
1,05,000 

Thus, Village Y has a larger 
income. 

225 
x 

200 
= 

2X*-1,600 x 200 

x2=3,20,000 + 4 

gut, it 2- lncorrect ZX- (Incorrect items)+ (Correct items)? 

45,000 3,65,000 

But, it 
is 

incorrect 

value 

9 

Correct 2 

(i) Coefficientof Variationof Village X (C.Vx) = x 100 
186 

100 = 4.84% Correct x2=3,65,000- (53)2 (43)2 3,65,000-2,809+ 1,849=3,64,040 
Correct 2X 

10 100 = 5.71% 

(Correct X)2 
Correct oO N 

Coeficient of Variation of Village Y (C.Vy) =x 10075 175 

3,64,040- (39.95)2 =1,820.2-1,596 224.2 14.97 
There is more variability in Village Y. 

Ans. ) Average income of the village X and Y taken together { 180; 

(i) Village Y has a larger income; 

Correct (o)=. 200 

Ans. Correct Mean =39.95 marks; Correct Standard Deviation = 14.97 marks 

(ii) In village Y, variation in income is greater. 

ExJA 
ole 49. Calculate variance and coefficient of variation from the following data: 

Example 48. For a group of 200 candidates, the mean and standard deviation were ound b 

be 40 and 15. Later on it was discovered that the score 43 was misread as 53. Find the 

mean and standard deviations corresponding to the corrected figure. 

10 

correct 
Values 4 3 2 

FreguenCY 

Solution: 

Solution: 

Calculation of Correct Mean 

Values (X) Frequency (1) X X=X-X 

2 

-4 16 

N 

8 

Or, EX= XN 

+4 16 
20 

S2 

X= 40; N = 200 

54 54 
14 

4 +8 
E= 160 

X = 40 x 200 = 8,000 

N f =15 ZfX = 90 

But 8,000 is a wrong value as one score was misread as 53 instead of 43 

Correct X= 8,000- incorrect item + correct item = 8,000- 53+ 43 =7,990 

Arithmetic Mean (X) = = 6 
15 

Correct =27,990 39.95 
N 200 

Calculation of Correct Standard deviation 

15 32659 

Variance =o2= (3.2659)2 = 10.66 

O) 

Sx2 3.2659 100 54.43% 
Ox 100- Coefficient of Variation =X 

15=Xx? 

200 200 (40)2 

s. Variance = 10.66; Coefficient of Variation = 54.43% 

sple 50. For the 
ii) Coefficient of Standard 

Deviation; (iv) 
Coefficient of Variation. 

15 = - 1,600 EX2 

S0. For the following data, 
calculate: (i) Standard 

Deviation; (i) Variance; 

200 

4049 50-59 

Class 
30-39 

20-29 
5 

Squaring both the sides 

10-19 

Frequency 
6 

4 
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33 
ution: 

This is a case of inclusive class-intervals. So, it has to De converted into exclusive sa 

Mid-point d=m-A m-A 
(A 24.5) 

which group is more unifom, we shall have to compare the coefficient of variation (C.V.) o 

S. 
ution: 

fd 
order to find 

Marks No. of d2 the two groups. 

C Calculation of Coefficlent of Variation (Group A) 
students (m) 

C 10 Mid-points d m-A 
(m) 

No. of 

14.5 -10 Age Group 
9.5-19.5 persons ( A 25)d-A 

24.5 (A) 19.5-29.5 
29.5-39.5 1 +1 C 10 34.5 

44.5 20 39.5-49.5 
49.5-59.5 

20 0-10 
10 

54.5 30 15 -10 
20 

10-20 

N=f 20 Zfd'= 15 27 25 (A) 
15 15 20 

Ztd45 
20-30 

Efd2 2 x C 

25 35 +10 30-40 
() Standard deviation (o) 25 

N N 40-50 18 20 
36 72 

10 55 Zfd2=45; N =20; fd' = 15; C = 10 50-6 +30 
+30 90 

60-7 65 +40 +28 

202 x 10 2.25 5625 x 10 = 1.6875 x 10 = 12.99 

16 112 

N= f = 100 Zfd'= 94 fd?= 334 

(i) Variance = o = (12.99)2 = 168.74 To calculate coefficient of variation, we will first calculate standard deviation and arithmetic mean. 

(i) We know: Coefficient of Standard Deviation =- Zfd2 
VN 

( d N*C 100100 x 10 

Mean zfd 24.5 x 10 32 
o =3.34-0.883 x 10 = 15.67 20 

Coefficient of Standard Deviation = = 0.406 
12.99 Mean (X) = A + xC= 25 x10 = 34.4 

100 

(v) Coeficient of Variation (C.V.) = x 100 
15.67 12.99 Coefficients of Variation (C.V.) = x 100 x 100 45.55% x 100 = 40.6% 34.4 Ans. ) Standard Deviation = 12.99; (i) Variance 168.74; (ii) Coefficient of Standard Deviation 

(v) Coefficient of Variation = 40.6%. 

32 

Calculation of Coefficient of Variation (Group B) 

fd Example 51. From the following data, find out which group is more uniform. 

Age Grouup 
(X) Mid-points dmA m-A 

(m) 
No. of 

persons ( (A 25) 
Age Group (years) C 10 

No. of Persons 

Group A 28 
0-10 10 14 

Group B 
-20 -12 12 10-20 

20-30 
5 2 15 10 

15 20-3 
2 25 (A) 22 

30-40 30-40 30 20 30 

22 30 35 10 

40-50 40 80 40-50 
50-60 
60-7 

25 20 20 45 
8 60 +15 45 

30 20 5 55 
60-70 64 +16 6 

40 55 
Etd' 75 Efd* = 259 

N= f 100 
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a 23 COMBINED STANDARD D 

can Con of two or more than two series. The formula in case of two series: 

DEVIATION 10.55 
259 Zfd2 (fd2 C 10 p2 alculate mean of two or more than two series, we can also compute comie 

x 

NN 100 100 As we car 

= 2.59-0.5625 x 10 = 14.24 
standaz 

NoNo+ N,d+ No O1,2 
N Mean )= A xC 25 x 10 = 32.5 

N +N2 100 

4 14.6x 100 43.82% Where Combined standard deviation of two groups 
Coeficient of Variation (C.V.) = x 100 32.5 O0 43.82% 

so Group Bismo 
Ans. Coefficient of variation of Group B (43.82%) is less than that of Group A (45.55%), so Gr Standard deviation of first group 

deviation of second group 

O1 
unifom. Standard 

2 

10.22 PROPERTIES OF STANDARD DEVIATION 
d = a-X, 

K, Combined arithmetic mean of two groups 

X = Arithmetic mean of first group 

Arithmetic mean of second group 
N = Number of observations of first group 

N Number of observations of second group 

This formula can be extended upto N number of series. f there are three series, then the 

1. The sum of the square of the deviations of the items from their arithmetic nean is the 
from 

minimum. The sum is less than the sum of the square of the deviations of the items fto 
any other value. 

Tt is made clear with the following illustration: 

X-XP X-8 X-8P 

4 5 combined standard deviation is: 
4 -3 

N,o+NO+ No5+ N,di + Nd+ Ngd3 
N +Na+Ng 12 1,2.3 +5 25 +4 16 

(X-X)= 46 
t is clear from the above example that sum of the squares of deviations from mean (46) is less naiu 

E(X-8=50 Where, 

sum of squares of deviations (50) taken from assumed mean. d = X-X2 P. = -KL2} and -%-L2s 

Oncept of combined mean will be more clear from the following examples 

2. Standard deviation is independent of change of origin, i.e. value of standard u remains the same if ina series, a constant is added (or subtracted) to all observauon 
3. Standard deviation is affected by change of scale, i.e. if all the observations are 

iation 

Examp ple 52. Find the combined standard deviation from the following data: 

Gins 
Boys 

or divided by a constant, then the standard deviation also gets multiplied (Or auv 

ultiplied 
20 

Number 30 

vided) by 20 Mean 
this constant. Standard deviation 

4. Standard deviation of the combined series: Like the arithmetic mean, 1T 

compute combined standard deviations of two or more groups. 

Solution: 
DOSsible to 

(Combined Standard ation is discusse in detal in Secton 

Combined Mean X1,2) = 

N,+N 
+N¥ 

X 20,X2 = 30, N = 30, Na = 20 

1029 
Ombined 

standard 
deviation, we will have to first calculate

combined mean: 

5. For a given set of observations, standard deviation is never less than mean ue mean, ie., Standard Deviation > Mean Deviation from mean. 
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