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Relation Between Moments About Mean and Arbitrary Point
The rth moment about the mean is given by:

ur =
1
N

n∑
i=1

fi (xi − x)r
, r = 0, 1, . . .

ur =
1
N

n∑
i=1

fi (xi − A + A − x)r

ur =
1
N

n∑
i=1

fi ((xi − A) − (x − A))r (1)

If di = xi − A, then:∑n
i=1

fi di

N
=

∑n
i=1

fi xi

N
−

∑n
i=1

fi A

N
=

1
N

n∑
i=1

fi (xi − A) = µ
′
1

=⇒ µ
′
1 =

∑n
i=1

fi xi

N
−

∑n
i=1

fi A

N

=⇒ µ
′
1 = x̄ −

NA
N

=⇒ µ
′
1 = x̄ − A

=⇒ di = xi − A and µ′
1 = x̄ − A

Plug values of xi − A = di and x̄ − A = µ′
1 in equation(1) we

will get

µr =
1
N

n∑
i=1

fi (di − µ
′
1)r
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Relation Between Moments About Mean and Arbitrary Point
We have,

µr =
1
N

n∑
i=1

fi (di − µ
′
1)r

Binomial theorem,

(a − b)n = an − C r
1 an−1b1 + C r

2 an−2b2 + · · · + (−1)r bn

Using Binomial theorem,

µr =
1
N

n∑
i=1

fi
[

d r
i − C r

1 d r−1
i µ

′
1 + C r

2 d r−2
i (µ′

1)2 − · · · + (−1)r (µ′
1)r

]
where C r

k are the coefficients in the expansion.

µr =
1
N

n∑
i=1

fi d r
i −C r

1 µ
′
1

1
N

n∑
i=1

fi d r−1
i +C r

2 (µ′
1)2 1

N

n∑
i=1

fi d r−2
i −· · ·+(−1)r (µ′

1)r

µr = µ
′
r − C r

1 µ
′
1µ

′
r−1 + C r

2 (µ′
1)2

µ
′
r−2 − · · · + (−1)r (µ′

1)r

In particular, for r = 2:

µ2 = µ
′
2 − (µ′

1)2

For r =3:

µ3 = µ
′
3 − 3µ

′
1µ

′
2 + 2(µ′

1)3

For r =4:

µ4 = µ
′
4 − 4µ

′
1µ

′
3 + 6(µ′

1)2
µ

′
2 − 3(µ′

1)4
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