
 

 

Answer on Question #60648 – Math – Statistics and Probability 

Question 

a) For a distribution, the mean is 10, variance is 16, coefficient of skewness is +1 and coefficient of kurtosis 

is 4. Obtain the first four moments about the origin i.e., zero. 

Comment upon the nature of distribution.  

Solution 

Mean = 𝑚1
′ =10, variance = 𝑚2 =16, coefficient of skewness = 𝛾1 = +1, coefficient of kurtosis is  𝛽2 = 4. 

First moment about the origin is 

Mean = 𝑚1
′ = 10. 

Next, 

𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 = 𝑚2 = 16 =
∑ 𝑥2

𝑛
− (

∑ 𝑥

𝑛
)

2
. 

Second moment about the origin is 

𝑚2
′ =

∑ 𝑥2

𝑛
= 𝑚2 + 𝜇1

2 = 𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 + (
∑ 𝑥

𝑛
)

2

= 16 + 102 = 𝟏𝟏𝟔 

Coefficient of skewness is +1: 

𝛾1 = +1 =
𝑚3

𝑚2

3
2

→ 𝑚3 = 𝑚2

3
2 = 16

3
2 = 64 

Coefficient of kurtosis is 4: 

𝛽2 = 4 

𝑚4

𝑚2
2 = 4 → 𝑚4 = 4(16)2 = 1024 

Third moment about the origin is 

𝑚3
′ = 𝑚3 + 3𝑚2𝑚1

′ + 𝑚1
′ 3

= 64 + 3(16)(10) + 103 = 𝟏𝟓𝟒𝟒 

Fourth moment about the origin is 

𝑚4
′ = 𝑚4 + 4𝑚3𝑚1

′ + 6𝑚2𝑚2
′ + 𝑚1

′ 4
= 1024 + 4(64)(10) + 6(16)102 + 104 = 𝟐𝟑𝟏𝟖𝟒 

It is a positively skewed distribution. 

 

 

 

 



 

 

Question 

b) Calculate the correlation coefficient for the following heights (in inches) of father (X ) and their sons  (Y) :  

X : 65 66 67 67 68 69 70 72 

Y : 67 68 65 68 72 72 69 71 

 

Solution 

The correlation coefficient is given by 

 

Here  

𝑛 = 8 

∑ 𝑥𝑦 = 65 ∙ 67 + 66 ∙ 68 + 67 ∙ 65 + 67 ∙ 68 + 68 ∙ 72 + 69 ∙ 72 + 70 ∙ 69 + 72 ∙ 71 = 37560 

∑ 𝑦 = 67 + 68 + 65 + 68 + 72 + 72 + 69 + 71 = 552 

∑ 𝑥 = 65 + 66 + 67 + 67 + 68 + 69 + 70 + 72 = 544 

∑ 𝑦2 = 672 + 682 + 652 + 682 + 722 + 722 + 692 + 712 = 38132 

∑ 𝑥2 = 652 + 662 + 672 + 672 + 682 + 692 + 702 + 722 = 37028 

The correlation coefficient is 

𝑟 =
(8)(37560)−(544)(552)

√8(38132)−(552)2√8(37028)−(544)2
= +0.603. 
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