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Moments About an Arbitrary Point (Ungrouped Data)
Definition: The general formula is:

µ
′
r =

∑n
i=1

(xi − A)r

n
, r = 0, 1, 2, 3, 4

Specific Cases:

Zero-order moment:

µ
′
0 =

∑n
i=1

(xi − A)0

n
= 1

First-order moment:

µ
′
1 =

∑n
i=1

(xi − A)

n

Second-order moment:

µ
′
2 =

∑n
i=1

(xi − A)2

n

Third-order moment:

µ
′
3 =

∑n
i=1

(xi − A)3

n

Fourth-order moment:

µ
′
4 =

∑n
i=1

(xi − A)4

n
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Moments About an Arbitrary Point (Grouped Data)
Definition: For grouped data with mid-values x1, x2, . . . , xn and frequencies f1, f2, . . . , fn, the moments about an arbitrary
point A are:

µ
′
r =

∑n
i=1

fi (xi − A)r

N
, N =

n∑
i=1

fi , r = 0, 1, 2, 3, 4
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Moments about Origin

Definition: Moments about origin measure the r th-order summary of data relative to A = 0.

For Ungrouped Data:

µ′′
r = 1

n

n∑
i=1

(xi − 0)r = 1
n

n∑
i=1

x r
i

Zero-order moment: µ′′
0 = 1

n
∑n

i=1(xi)0 = 1
First-order moment: µ′′

1 = 1
n

∑n
i=1 xi (Mean)

Second-order moment: µ′′
2 = 1

n
∑n

i=1 x2
i

Third-order moment: µ′′
3 = 1

n
∑n

i=1 x3
i

Fourth-order moment: µ′′
4 = 1

n
∑n

i=1 x4
i
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For Grouped Data:

µ′′
r = 1

N

n∑
i=1

fi(xi − 0)r = 1
N

n∑
i=1

fix r
i

N =
∑n

i=1 fi (Total Frequency)

Zero-order moment: µ′′
0 = 1

N
∑n

i=1 fi(xi)0 = 1
First-order moment: µ′′

1 = 1
N

∑n
i=1 fixi

Second-order moment: µ′′
2 = 1

N
∑n

i=1 fix2
i

Third-order moment: µ′′
3 = 1

N
∑n

i=1 fix3
i

Fourth-order moment: µ′′
4 = 1

N
∑n

i=1 fix4
i
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Moments About the Mean (Ungrouped Data)
Formulas: Definition: Moments about mean measure the rth-order summary of data relative to A = x̄ .

Zero Order Moment:

µ0 =
1

N

N∑
i=1

(xi − x)0 = 1

First Order Moment:

µ1 =
1

N

N∑
i=1

(xi − x) = 0

Second Order Moment: (Variance)

µ2 =
1

N

N∑
i=1

(xi − x)2

Third Order Moment::

µr =
1

N

N∑
i=1

(xi − x)3

Fourth Order Moment::

µr =
1

N

N∑
i=1

(xi − x)4
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