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Moments about the Mean
Question
The first four moments of a distribution about the value 5 of a variable are given as 1, 10, 20, and
25. Find the central moments, β1, and β2.

Given:
µ′

1 = 1 , µ′
2 = 10 , µ′

3 = 20 , µ′
4 = 25

Step 1: Calculate the second moment about the mean

µ2 = µ′
2 − µ′2

1

= 10 − (1)2 = 9

Step 2: Calculate the third moment about the mean

µ3 = µ′
3 − 3µ′

2µ′
1 + 2µ′3

1

= 20 − 3 · 10 · 1 + 2(1)3 = −8
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Moments about the Mean
Step 3: Calculate the fourth moment about the mean

µ4 = µ′
4 − 4µ′

3µ′
1 + 6µ′

2µ′2
1 − 3µ′4

1

= 25 − 4 · 20 · 1 + 6 · 10 · (1)2 − 3 · (1)4 = 2

Step 4: Calculate Skewness (β1)

β1 = µ2
3

µ3
2

= (−8)2

(9)3 = 64
729 ≈ 0.0877

Step 5: Calculate Kurtosis (β2)
β2 = µ4

µ2
2

= 2
81 ≈ 0.0247
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