
 

 

Answer on Question #62250 – Math – Statistics and Probability 

Question 

The set of data a={ 12,6,7,3,15,10,18,5 } and b={ 9,3,8,8,9,8,9,18 }. 

i. Measure the central tendency (mean, median, mode, GM, HM) of a given data set and explain which one 

is the poor measure 

ii. Measure the dispersion (range, mean deviation, standard deviation, variance) of a given data set and 

explain which one is the poor measure 

iii. Measure the skewness and kurtosis of a given dataset and explain 

Solution 

i. For  a={ 12,6,7,3,15,10,18,5 }: 

𝑚𝑒𝑎𝑛 =
∑ 𝑥𝑖

𝑛
𝑖=1

𝑛
=

12 + 6 + 7 + 3 + 15 + 10 + 18 + 5 

8
= 9.5 

Rearrange elements of the set a as follows: 

a={ 3, 5,6,7, 10, 12, 15,18 }. 

The sample size 𝑛 = 8 is even, hence the median is the mean of the two middle values in the sorted list: 

𝑚𝑒𝑑𝑖𝑎𝑛 =
7+10

2
= 8.5. 

There is no mode, because there is no value that appears most often in the set of data. 

𝐺𝑀 = √𝑥1𝑥2𝑥3 … 𝑥𝑛
𝑛 = √12 ∙ 6 ∙ 7 ∙ 3 ∙ 15 ∙ 10 ∙ 18 ∙ 5 

8
= 8.2 

𝐻𝑀 =
𝑛

∑
1
𝑥𝑖

𝑛
𝑖=1

=
8

1
12

+
1
6

+
1
7

+
1
3

+
1

15
+

1
10

+
1

18
+

1
5

= 7.0 

We do not have the mode for this data. So, the mode is the poor measure of central tendency for this data.   

For  b={ 9,3,8,8,9,8,9,18 }: 

𝑚𝑒𝑎𝑛 =
∑ 𝑦𝑖

𝑚
𝑖=1

𝑚
=

9 + 3 + 8 + 8 + 9 + 8 + 9 + 18 

8
= 9 

Rearrange elements of the set b as follows: 

b={ 3,8,8, 8,9, 9, 9,18 }. 

The sample size 𝑚 = 8 is even, hence the median is the mean of the two middle values in the sorted list: 

𝑚𝑒𝑑𝑖𝑎𝑛 =
8+9

2
= 8.5. 

There are two modes: 8 and 9, because these are the values that appears most often in the set b of data 

𝐺𝑀 = √𝑦1𝑦2𝑦3 … 𝑦𝑚
𝑚 = √9 ∙ 3 ∙ 8 ∙ 8 ∙ 9 ∙ 8 ∙ 9 ∙ 18 

8
= 8.2 



 

 

𝐻𝑀 =
𝑚

∑
1
𝑦𝑖

𝑚
𝑖=1

=
8

1
9

+
1
3

+
1
8

+
1
8

+
1
9

+
1
8

+
1

18
+

1
9

= 7.3 

We have an outlier in this data (18). So, the mean is the poor measure of central tendency for this data.   

 

ii. For  a={ 12,6,7,3,15,10,18,5 }: 

𝑟𝑎𝑛𝑔𝑒 = 𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛 = 18 − 3 = 15 

Mean deviation 

𝑀𝐷 =
1

𝑛
∑ |𝑥𝑖 − �̅�|𝑛

𝑖=1 =
1

8
(|3 − 9.5| + |5 − 9.5| + |6 − 9.5| + |7 − 9.5| + |10 − 9.5| + |12 − 9.5| +

+|15 − 9.5| + +|18 − 9.5|) = 4.25. 

Variance 

𝑉 =
1

𝑛
∑ (𝑥𝑖 − �̅�)2 =𝑛

𝑖=1
1

8
(|3 − 9.5|2 + |5 − 9.5|2 + |6 − 9.5|2 + |7 − 9.5|2 + |10 − 9.5|2 + |12 − 9.5|2 +

|15 − 9.5|2 + +|18 − 9.5|2) = 23.75. 

Standard deviation 

𝑆𝐷 = √𝑉 = √23.75 = 4.87. 

For b={ 9,3,8,8,9,8,9,18 } 

𝑟𝑎𝑛𝑔𝑒 = 𝑦𝑚𝑎𝑥 − 𝑦𝑚𝑖𝑛 = 18 − 3 = 15. 

Mean deviation 

𝑀𝐷 =
1

𝑚
∑ |𝑦𝑖 − �̅�| =𝑚

𝑖=1
1

8
(|3 − 9| + |8 − 9| + |8 − 9| + |8 − 9| + |9 − 9| + |9 − 9| + |9 − 9| + +|18 −

9|) = 2.25. 

Variance 

𝑉 =
1

𝑚
∑(𝑦𝑖 − �̅�)2 =

𝑚

𝑖=1

=
1

8
(|3 − 9|2 + |8 − 9|2 + |8 − 9|2 + |8 − 9|2 + |9 − 9|2 + |9 − 9|2 + |9 − 9|2

+ |18 − 9|2) = 15.  

Standard deviation 

𝑆𝐷 = √15 = 3.87. 

The range is a poor measure of dispersion, because we have an outlier in this data (18). 

 

 

 



 

 

iii. For a={ 12,6,7,3,15,10,18,5 }: 

skewness =
1

𝑉3/2
∙

1

𝑛
∑(𝑥𝑖 − �̅�)3 =

𝑛

𝑖=1

1

23.75
3
2

∙
1

8
((3 − 9.5)3 + (5 − 9.5)3 + (6 − 9.5)3 + (7 − 9.5)3 + (10 − 9.5)3 + (12 − 9.5)3

+ (15 − 9.5)3 + (18 − 9.5)3) = 0.40 

𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =
1

𝑉2
∙

1

𝑛
∑(𝑥𝑖 − �̅�)4 =

𝑛

𝑖=1

1

23.752

∙
1

8
(|3 − 9.5|4 + |5 − 9.5|4 + |6 − 9.5|4 + |7 − 9.5|4 + |10 − 9.5|4 + |12 − 9.5|4

+ |15 − 9.5|4 + |18 − 9.5|4) − 3 = −1.10 

For this data set, the skewness is 0.40 and the kurtosis is -1.10, which indicates small skewness and kurtosis. 

For b={ 9,3,8,8,9,8,9,18 }: 

skewness =
1

𝑉3/2
∙

1

𝑚
∑(𝑦𝑖 − �̅�)3 =

𝑚

𝑖=1

1

15
3
2

∙
1

8
((3 − 9)3 + (8 − 9)3 + (8 − 9)3 + (8 − 9)3 + (9 − 9)3 + (9 − 9)3 + (9 − 9)3

+ (18 − 9)3) = 1.10 

𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠 =
1

𝑉2
∙

1

𝑚
∑(𝑦𝑖 − �̅�)4 =

𝑚

𝑖=1

1

152

∙
1

8
((3 − 9)4 + (8 − 9)4 + (8 − 9)4 + (8 − 9)4 + (9 − 9)4 + (9 − 9)4 + (9 − 9)4

+ (18 − 9)4) − 3 = 1.36 

For this data set, the skewness is 1.10 and the kurtosis is 1.36, which indicates moderate skewness and 

kurtosis. 
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