Standard Deviation:

Without frequency
If variable X takes values x; ,x,,x35 ......... x, with frequencies then

. Y(x—x)2
Variance o2 = & -

Standard Deviation o, = /@

With frequency

If variable X takes values x; ,x;, x5 ......... x, with frequencies f;

. Lf (x—x)?2
2 _XLfGx-®?
Variance of 57
Standard Deviation g, = 2/ x- %)z (;: i

Computational Formulae

Without Frequency

Standard Deviation o, = F;sz —(%)? = /ZT"Z _ (%)2

With Frequency

g Y LSS S Y LAY o)
Standard Deviation o, = \/ T (x)“ = \/ ST ( Zf)

Coefficient of Variation = C.V. = % X 100



Q1. Calculate Standard Deviation for the following data

X x>
8 64
9 81
15 225
23 529
5 25
11 121
19 361
8 64
10 100
12 144
Total 120 1714

Yx? _ =  Yx 120
0y = |5 — (02 X=Sr="T =12

_ 7
= |71~ 12

=171.4 — 144
=+v27.4=5.23




Q2. Calculate Standard Deviation and coefficient of variation for the
following data

No.of No. of fx fx*
Decayed | Children
Teeth
0 8 0 o
1 4 4 4
2 2 4 8
3 2 6 18
4 1 4 16
5 1 5 25
6 0 0 0
7 0 0 0
8 0 0 o
9 1 9 81
10 1 10 100
20 252
o= EE-mr XEE-Zo,,
252
= \/E — (2.1)?
=/12.6 — (2.1)2
=v8.19 =2.86

Coefficient of Variation = C.V. = % X 100

~28¢ 100
2.1

=136.19%



Q3. Calculate Standard Deviation and coefficient of variation for the
following data

X f fx fx*

20 5 100 2000
30 8 240 7200
40 12 480 19200
50 9 450 22500
60 7 420 25200
79 5 350 24500
8o 2 160 12800
90 2 180 16200

50 2380 129600
O, = Z;fz—(f)z X:%:%:47.6

_ |129600 )
_\/ = (47.6)

= /2592 — (47.6)2

=1326.24 =18.062

Coefficient of Variation = C.V. = % X 100

18.062

= x 100
47.6

=37.94%



Q4. Calculate Standard Deviation and coefficient of variation for the

following data

Age in years | No.of X fx fx*
persons

0 -10 1 5 5 25

10 — 20 2 15 30 450

20 - 30 3 25 75 1875

30 - 40 2 35 70 2450

40 - 50 2 45 90 4050

Total 10 270 8850
_ 22 o2 v o 2fx_ 270 _

Ox = |57 (%) X_n_10 =27

_ 8830 _ 2

_\/ 10 (27)

= /885 — (27)2

=vV156 =12.48

Coefficient of Variation = C.V. = % X 100

12.48

=—— x 100
27

= 46.22%




Q5. Calculate Standard Deviation and coefficient of variation for the

following data

Marks No. of X fx fx*
students
0-5 2 2.5 5 12.5
5-10 5 7.5 37-5 281.5
10 — 15 7 12.5 87.5 1093.75
15 — 20 13 17.5 227.5 3981.25
20 - 25 21 22.5 472.5 10631.25
25— 30 16 27.5 440 12100
30 - 35 8 32.5 260 8450
35 -~ 40 3 37-5 112.5 4218.75
Total 1642.5 40768.75
2 —
0, = NES (f)Z 7= % _ 164;25.50 = 219
40768.75
= \/ = (21.9)?

=/543.58 — 479.61
=v63.97 =7.99

Coefficient of Variation

g
=C.V.= ;"x 100

=22 %100

219

=36.48%




Q6. The Scores of 2 batsmen in an over is recorded as follows. Find which
one has consistent scores.
Balls Scores of Scores of
Batsman A Batsman B

X Y X? Y?
1 4 3 16 9
2 6 4 36 16
3 6 2 36 4
4 1 3 1 9
5 0 4 0 16
6 6 2 36 4
Total 23 18 125 58

e o zx 23
0x=‘/%—(x)2 X=22-= 2383

= |22 383y
= | —(3:83)

=1/20.83 — 14.67

vl

=+v6.16 =2.48

Coefficient of Variation = C.V. = % X 100

=248 4100

" 3.83

= 64.75%




Y = 18
y = B — ()2 PR,
58
= |— — (3)2
/6 3)
=+v9.66 —9
=+/0.66 = 0.81

Coefficient of Variation = C.V. = % X 100

=281 100
3

=27.0%

As Coefficient of Variation for Batsman B is less , Variable Y, Score of
Batsman B is more consistent.

Q7. The Sales of 2 stores for a week is recorded as follows. Find which of
these stores has consistent sales.

Weekday Sales in Sore I | Sales in Sore 11

X Y X> Y*
1 50 90 2500 8100
2 30 8o 900 6400
3 40 40 1600 1600
4 60 10 3600 100
5 20 10 400 100
6 50 20 2500 400
Total 250 250 11500 16700




0x=/ZTxZ—(JZ)2 )?=Zn—x=%=41.66

11500
= — (41.66)?

6

=+v1916.66 — 1735.55
=+v181.11 =13.46
Coefficient of Variation = C.V. = % X 100

13.46
T 41.66

x 100

=32.31%

ay=/ZTY2—(7)2 7o 466

16700
= |——— (41.66)’

=+/2783.33 — 1735.55
=+1047.78 =32.37

Coefficient of Variation = C.V. = % X 100

=32.37 x 100
41.66
= 77.7%

As Coefficient of Variation for X is less , Variable X , Sales in Sore I are more
consistent.



Standard Deviation for the Combined Group

If we have two groups of n; and n, observations , with means x; and x, and

standard deviations g;and o,respectively, then we know that the combined

mean is given by

nix, + nyXx,

X =
Tl1+n2

Letdi=x —x; andd2=x — X,

N (624d2) +ny@2+dd)

ny+ n,

Q1. The following information about two factories is given below.

Factory A Factory B
Number 50 100
Means 120 85
Variance 9 16

1.
ii.
iil.

ii.

Which factory has larger wage bill ?

Which factory has greater variation ?

Calculate the S.D. of wages of employees of both the factories taken
together

Wage Bill

Wage Bill = Mean Wages * No. of employees

Factory A = 120 * 50 = 6000

Factory B = 85 * 100 = 8500

Factory B has larger Wage Bill

Variation



CV.= =2 x 100
Mean
Factory A C.V.= % X 100 =2.5%

FactoryB C.V.= 84—5 X 100 = 4.7%

Factory B has greater variation
iii. Combined S.D.

nix, + nyx,

X =
nq +n2

__50+120 +100* 85,
50+100

_6000+8500 14500

= = = 96.66
50+100 150

di=Xx—%x; =-2333andd2 =% — X, = 11.67

N (624d2) +ny@2+dd)

ny+ n,

0O =

50(9+23.332)+100(16+11.672)
B 504100

_[50(553.29)+100(152.19)
- 504100

_ [27664.5 + 15219
B 50 + 100

42883.5
o =v285.89 =16.9




Q2. The mean and S.D. of group of 100 items are 8o and 5 respectively . In
2" group consisting of 25 observations , where each value is 60 , Calculate
mean and S.D. of 2 groups taken together .

Group A Group B
Number 100 25
Means 8o 60
Variance 5 0

Combined Mean

_ NiX; +nyX,

n, +n,
100 *80 +25%60
- 100425
8000+1500 9500
= = =76
100425 125
Combined S.D
di=Xx—x; =-4andd2=xXx —x, =16

N (624d2) +ny@2+dd)

ny+ n,

Q
|l

100(25+16)+25 (0 +256)
B 125

_ 410(;-;:400 =m=9'17



Q3. From the group containing 100 observations with mean 8 and S.D.

v10.5, 50 observations were selected. Mean and S.D. of these 50
observations were recorded as 10 & 2 respectively . Calculate mean and S.D.
of remaining 50 observations .

Combined Mean

nix, + nyXx,

X =
Tl1+n2

8 — 50 *10 +50%*x,
- 100

800 =500 + 50 X,

Combined S.D

di=Xx—%; =8-10=-2 andd2=x—x,=8-6=2

N (624d2) +ny@2+dd)

ny+ n,

50(4+4)+50 (02 +4
m\/( e

Squaring both sides
10.5%100 =50 * 8 + 50 * 05+ 50 * 4
1050 =400 + 50 * 0'22 + 200

50 * 02 = 1050 -400 -200



50 * 03 = 450

2 _
0, =9

02=3
Q4. There are two groups containing 400 & 500 observations respectively.
Mean and variance of the first group are 50 & 25 respectively and Mean for

the second group is 41. Calculate S.D. of the second group , given the
combined variance is 37 .

Combined Mean

_ NniX; +nyx,

n, +n,
400 %50 +500%41
- 900
20000+20500 40500
= = = 45
900 900
Combined S.D

di=X—x] =45-50 =5 andd2=X —X;, =45 -41=4

N (624d2) +ny@2+dd)

ny+ n,

400%50+500+ 05 +500%16
37 = 400+500

37 * 900 = 20000 + 500 * 05 + 8000

333000 = 28000 + 500 * 03
500 = a% = 5300






