10.48 Statistios (;/am 028U of Dispersion
48 I ! -
‘ le 45. Coefficient of Variation of tw ' 10.49
Solution: _ we shall have to compare the coefficient of vari gram 15.6. What are thei O Series a1 550 Wb
‘ . consistent, we S atj and 15.6. €1r meanq? 2 58% an, )
In order to find which team is More ey, e 212 NS 6%, Their standarg deviations
i solutio™ .
i unA i e c oefﬁcient of Variation (C.V,) = ? x 100
Xa) Xa=NXa-Xa 5 100
Z __—X
15 +8 X=Tw.
L S ... S S <t series 212
- o . y Mean of the first series = ?8 x 100 = 3555
, H s
| A (ORI .
ol .. d series . 156
s @ @ -4 4 - Mean'of the sscand series = —=x 19g - g5
¢ -5 : :
B 2 P = Ans. Mean of first series = 36.55; Mean of second serigs = 22,61
X, =42
_ T le 46. Calculate the standard devigtion ;
T 42 Examp ] 1ation if coefficient of
. W Xg = Z::(B e’ sems is 110 and mean is 21. o} vanation is 23.21, number o
p e
oxZ 252 Solution:
~ 18 _ L G =) =S| e = B fficient of Variation (C.V.) = -2 x 109
o,:_T=‘—- N 6 Coel -V X
| B
) o) (o}
<] = — 1 A =—x 100
) CV. (TeamA) = X x 100 C.V. (Team B) ig x 100 23.21 = x
s
3 6.48 . _2321x21
’ A8 00-6320% =——x 100 = 92.57% S B L
Ans. Standard deviation (o = 4.874)
. ns C.V.of Team A s iess, so Team A is more consistent. . . s .
bl Exainple 47. Particulars regarding the income of two villages are given below:
Example 44. Find out which batsman is more consistent in his performance. 1 Village X _ \VillageY
s Batsman Number of People - 500 :32
el S Avarage lnCOm < 7186 —
Average Score 9 X —
Standesd Devieion % 2445 | Sandard Doviaion 9 -
_— e e = (l) Wh ‘. o= o f lh vﬂla (3 x a_nd \' taken together“
Solution: atis the average income of the villag
' ) Which village has a larger income? .
- b " In which village, variation in income is greater’
Solyti
, ) 0 o Olutioy.
" Coefficient of Variation = —- » 100 Coefficient of Variation = —— x 100 i : Combined Mean)
| X X 0 Average income of the village X and Y Laken together (
e _ inx + NyXy
255 Iy ’86% Omblned =N
= =2 %100 = 55 439, _ 2443, 400= 48 Moan Xxy) == TN,
| 50 //" i N -
L Batsman Bismore co ]m'\i S —_——e gt }B;!S’"MA x= 18g, Xy =175, Ny = 500, Ny = 600
L nsistentin performance as his coefficieny of variation is less than that ©
L B




|

1650
00x 175) _ 1:98.0%0 - 2180

6) + (6
(500 186) + (600X 178) L 250y

500 + 600
x 186 = T 93'000
5,000

Xxy) =

(ii) Income of village X = 500
income of village Y = 600x 175=% 1,0
income.

Thus, VillageY has @ larger
(i) Coefficient of Variation of Village X (C.Vx) = —)—(o: x 100 = ;‘:g % 100 = #84%
Coefficient of Variation of Village Y (CVy) = -);(07 x 100 = 11705 x 100 = 5.71%

er =% 180;

There is more variability in Village Y.
Ans. (i) Average income of the village X and Y taken togeth
(i) VillageY has a larger income,

(iii) In villageY, variation in income is greater.
the mean and standard deviation were found
o

Example 48. For a group of 200 candidates,
t the score 43 was misread as 53. Find the cog

be 40 and 15. Later on it was discovered tha
mean and standard deviations corresponding to the corrected figure.

Solution:
Calculation of Correct Mean

% =2
N
Or, 5X=XN
X = 40; N = 200

ZX =40 x 200 = 8,000
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

Correct)_( = I—X = _7'_99_0 = 39.95
N 200

Calculation of Correct Standard deviation

IX?

g = [—-~— X)2

N (X)
X2

15 = | ——~ (40)?
200
X2

15= |——~- 1,600
200

Squaring both the sides

- M.S"?t,’:s“bs for o F
- Gss
A

e’

s of pispersio” .
185 O
10.51
’Z/Xz_ 1,600 —
226 = 200
_ $X2—1,600 x 200

20
Zzi ” 5 20,000 + 45,000 = 3,65,000
;t is incorrect value
2 _ Incorrect X2 - (Incorrect items)? + (Correct items)2
ms)

gut,
2 - 3,65,000 - (53) + (432 = 3,65,000 - 2,809 + 1 849 - 3 64
/809 + 1,849 = 3,64,040

corre®

correc
Correct ZX? _
— - (Correct X)2

correctd =

3,64,040
- f;—'——- 39.95 =
correct (0) 200 (39.95) = [1820.2-1,596 = [2242 = 1497

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

|

ANS-
ple 49- Calculate variance and coefficient of variation from the following data:
g 6 | 10 14

X x=X-X x2 ! 2

~ 4 | 8 L -t 16 64

| 48 | 0 0 . 0

20 | +4 R 32

| 14 | 48 1 o4 64

== \ 2 —
| N=Zxf=15 5fX=90 | Ffx2 = 160

3X 90 _ ¢
15

2
{0) = I _ [160_ 32659
N 15

Variance = o2 = (3.2659)2 = 10.66
3.2659 . g AR

Coefficient of Variation = —;— x 100 =—¢— x 100 = 5443
ation = 54.43%

on; (i) Variance;

Ans. Variance = 10.66; Coefficient of Va"
calculate: 1) Stqndard Deviati

S ;;Plo 50. For the following data, o
) : i ation.
(i) Coefficient of Standard Deviation’ (iv) Coefﬁémt of Varls ?

Class

ey " |




2 =

ution:
This is a case of inclu

sive class-intervals. So,
T E T e

-A | , m-A

RO e e
S Rt \ C=10
: 4 145 -10 =1
195295 | 5 | 245 (‘\ﬁi 0| g
295395 | 6 a5 | +10 | +1
395495 | 2 |45 | 420 | +2
495595 | 3 | 545 | +3 | +3

| N=3t=20 | \ |

7 (3t
@ Standard deviation (a) =’ %__(N] % G

2fd2 = 45;N = 20; Zfd' = 15;C = 10

g = : x 10 = (2.25 5625 10 = /1 6875 x =
= f—i— f—= = & - X = 4 7

(ii) Variance = 02 = (12.99)2 = 168.74

(iii) We know: Coefficient of Standard Deviation =

xi|a

< 2fd’
Mean(X) =A +?XC= 245 +EX 10 =32

Coefficient of Standard Deviation = 12:99

= 0.406

() Coefficient of Variation (C.v) = 2_ 100 - 12-

9
. x 100 = 40.6%
Ans. (i) Standard Deviation

. =12.99: (ji i
(iv) Coefficient of Variation — 40.6?‘,9' (@ Variance

Sfatisr,'cS f

it has to be converted into exclusive Serieg

= 168.74; (jii) Coefficient of Standard Deviation = 0406

0-10 > 2| -2 | | e 20
10-20 L. . =10 \‘1__}—\15; 1 15
2030 20 25 (A) 0 \°j = 1 - =
30-40 = 35 £10 +1 | +25 | 1 25
1050 18 | 45 +20 = et . =
50-60 10 | 55 +30 \+3—{ T o %0
§0-70 7 | 65 +40 +4_ | v | e 112
—  [N=zxf=100| | Hd'=94 | | ZfdZ =334

Zfd'2  (Zfd"\?

o= ,’3.34—0.883 x 10 = 15.67

Mean(X) = A + =9 x C= 25 + 2 x 10 = 344
5t 100

1567 x 100 = 45.55%
4

—

Coefficients of Variation (C.V)

=;X 100 =
X

Calculation of Coefficient of Variation (Group B)
¥ L%

To calculate coefficient of variation, we will first calculate standard deviation and arithmetic mean

|

:
A



10.54 — StaﬁsﬁCs b

!
rst calculate standard deviation ang arithmeyy y

To calculate coefficient of variation, weé will fi ™
n

2
a7 (ad)2 o (29 (75 10
RRYANY —L—h-l_ \/ 100 | 100

o} =\/2.59—0.5625 x 10 = 14.24

= sfd’ 75 _
= —_— C=25 +———X10—32.5
Mean (X) = A + - X 760

o 14.24 _
Coefficient of Variation (C.V.) = — x 100 = x 100 = 43.82%

X 32.5 —
Ans. Coefficient of variation of Group B (43.82%) is less than that of Group A (45.55% )

S0 GroypR:
uniform. UpBig Morg

10.22 PROPERTIES OF STANDARD DEVIATION

1. The sum of the square of the deviations of the items from their arithmeti, meg
minimum. The sum is less than the sum of the square of the deviations of the ite
any other value.

1t is made clear with the following illustration:

1 i th
ms fr()m

=X X=X X2 X-8
s X=7
3 =4 16 -5
-2 l 4 -3
& +1 ‘ 1 0
= +5 ( 25 +4 16
| 3(x-X)?=46 £(X-8)2=50

Itis clear from the above example that sum of the squares of deviations from mean (46) is less thante
sum of squares of deviations (50) taken from assumed mean.

2. Standard deviation is independent of change of origin, i.e. value of standard deviation

remains the same if in a series, a constant is added (or subtracted) to all observations

3. Standard deviation is affected by change of scale, i.e. if all the observations are multiplied

or divided by a constant, then the standard deviation also gets multiplied (o divided)®
this constant.

iati . ible 10
4. Standard deviation of the combined series: Like the arithmetic mean, it 15 P ossid

compute combined standard deviations of two Or more groups.

10

. ; jon
{Combined Standard Deviation is discussed in detail I Sectl

: ) ;
5. Fora g‘wen set of observations, standard deviation is never less than mean deviﬂﬂ”
mean, 1.e., Standard Deviation > Mean Deviation from mean

ol

VW

4 of Dispersion....

1985‘”9 : T
" oMB'NED STANDARD DEVIATloN
i can calculate mean Of tWo or more than twg gor:

we :2tion of two or mor Series,
. dard deviatlo @ than tw, series. The "€ can also compute combined .‘
gt Ormula in cage of two series: H

<]

N,g?2 2
191+ Ny + NN%

01'2 = \%
N1+N2

Where
01,2

’

01

- Combined standard deviation of groups
- Standard deviation of first group
= Standard deviation of second group
di =X - zlr 2’
dé = (iz - Xy 2)2
X2 = Combined arithmetic mean of two groups
X, = Arithmetic mean of first group
X, = 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. If there are three series, then the

combined standard deviation is:
2 2
Nyo2 + Npo3 + Ngoa+ Nyd§ + Nad3 + Nod3
%123 = Ny +Np+ Ny

_ = 2 _ . —X, 4P
= (Xz'xl,z,S)z' and d3=(X; Xy,2,3
following examples.

Where,
2o v 2
di = (X=X, 3% d; e
The concept of combined mean will be more clear from

Example 52, Find the combined standard deviat ‘ — —
e s S
Number ————— i 30 I -

hfl{mbenr ‘ -
Mean L _
S‘aﬂdard'Hera;tio? o
Solutioy. .
To calcylate combined standard deviation: W8 will have
N1i1 + Ngia

Combineg Mean (X, ,) = _N’:T“r
1

mean:

to first calculate combined

~

X1=20,%, - 50, N, =30, Np=20

‘
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