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Definition : Mean square deviation about an arbitrary central value ‘A’
is defined as the arithmetic mean of the square of the differences of
central value ‘A’ from all the observations.

For ungrouped grouped data

Observations: X1 , X5 , v cev v e e, X

MSDA() = — ) (x; — 4)?
i=1

For grouped data

Observations: X1 , Xy , e vee ver e e, X

Frequency:  f1,/f2, cevreenne, [

1 n
MSD, () = ) (6 = AV,
i=1

Properties:

e Mean square deviation is least when taken about mean.

MSD, (x) = %z(xi — A)?
i=1

d 1w
- MSD, (x) = 521 2 (x; — A) (1)

2

WMSDA(-X) =2>0



So MSD,(x) is minimum when A = X

This minimum mean square deviation about mean is known as variance
of x.

Variance of x is then defined as
For ungrouped grouped data

Observations: X1 , X5 , cev cev ev e e, X

n
1 )
52 = EZ(xi — %)’
i=1

For grouped data

Observations: X1 , Xy , v vee ver e e, X

Frequency: f1,/f2, civereena, [

1 n
= (- 2,
i=1

To get back the same unit the positive square root of the variance is

S

taken and is known as the standard deviation.
For ungrouped grouped data

Observations: x1 ,X7 , vev vev vev ven v, Xy

n

o= [y G- 92

i=1



For grouped data

Observations: x1 , X7 , vev vev cev e v, Xy
Frequency: f1,f2, s vievenn, fn
n
1 =2
5 = NZ(xi - 22,
1=

e Ify, =a+bx;,Vi=1(1)n
Then, Sf = b?s?
Ands, = |bls,

Proof: By definition

n
— 1 =\ 2
= EZ(yi -¥)
i=1

= % " (a+ bx; —a— bx)?

<N

1 _
b? " i1 (2 — )7

= b?s?



In case of grouped data

1 n
= 5;(% -9 f

= ~ ¥, (a+bx; — a— b)*f,

<N

= b2 =T (x; — ),
= b?s?
o If x; = k(constant)
Thens? =0

Proof:
n

1 _
2= = (= %)

i=1

n

1
zz_E A
= Sf - (k —k)

i=1
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