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3.6. The weighted mean and grouped data: 

1. Weighted mean:  

풙풘 =
∑ 풘풊풙풊

풏
풊 ퟏ

∑ 풘풊
풏
풊 ퟏ

. 

 
Note:  
When data values vary in importance, the analyst must choose the weight that best  
reflects the importance of each data value in the determination of the mean. 
 
Example 6: 
The following are ퟓ purchases of a raw material over the past 3 months. 

퐏퐮퐫퐜퐡퐚퐬퐞 퐂퐨퐬퐭 퐩퐞퐫 퐏퐨퐮퐧퐝 ($) 퐍퐮퐦퐛퐞퐫 퐨퐟 퐏퐨퐮퐧퐝퐬 
ퟏ ퟑ. ퟎퟎ ퟏퟐퟎퟎ 
ퟐ ퟑ. ퟒퟎ ퟓퟎퟎ 
ퟑ ퟐ. ퟖퟎ ퟐퟕퟓퟎ 
ퟒ ퟐ. ퟗퟎ ퟏퟎퟎퟎ 
ퟓ ퟑ. ퟐퟓ ퟖퟎퟎ 

Find the mean cost per pound. 
[Solution:] 

풘ퟏ = ퟏퟐퟎퟎ, 풘ퟐ = ퟓퟎퟎ, 풘ퟑ = ퟐퟕퟓퟎ, 풘ퟒ = ퟏퟎퟎퟎ, 풘ퟓ = ퟖퟎퟎ 
and  

풙ퟏ = ퟑ. ퟎퟎ, 풙ퟐ = ퟑ. ퟒퟎ, 풙ퟑ = ퟐ. ퟖퟎ, 풙ퟒ = ퟐ. ퟗퟎ, 풙ퟓ = ퟑ. ퟐퟓ. 
Then, 

풙풘 =
∑ 풘풊풙풊

풏
풊 ퟏ

∑ 풘풊
풏
풊 ퟏ

=
ퟏퟐퟎퟎ ∙ ퟑ + ퟓퟎퟎ ∙ ퟑ. ퟒ + ퟐퟕퟓퟎ ∙ ퟐ. ퟖ + ퟏퟎퟎퟎ ∙ ퟐ. ퟗ + ퟖퟎퟎ ∙ ퟑ. ퟐퟓ

ퟏퟐퟎퟎ + ퟓퟎퟎ + ퟐퟕퟓퟎ + ퟏퟎퟎퟎ + ퟖퟎퟎ  

       = ퟐ. ퟗퟔ                                           
 

2. Grouped data:  
Population Mean for Grouped Data: 

흁품 =
∑ 푭풌푴풌

풎
풌 ퟏ
∑ 푭풌

풎
풌 ퟏ

=
∑ 푭풌푴풌

풎
풌 ퟏ

푵 , 

where      
푴풌: the midpoint for class 풌, 
푭풌: the frequency for class k in the population, 
푵 = ∑ 푭풌

풎
풌 ퟏ : the population size. 
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Sample Mean for Grouped Data: 

풙품 =
∑ 풇풌푴풌

풎
풌 ퟏ
∑ 풇풌

풎
풌 ퟏ

=
∑ 풇풌푴풌

풎
풌 ퟏ

풏 , 

where      
풇풌: the frequency for class k in the sample, 
풏 = ∑ 풇풌

풎
풌 ퟏ : the sample size. 

 
Population Variance for Grouped Data: 

흈품
ퟐ =

∑ 푭풌 푴풌 − 흁품
ퟐ풎

풌 ퟏ

푵  

 
Sample Variance for Grouped Data: 

풔품
ퟐ =

∑ 풇풌 푴풌 − 풙품
ퟐ풎

풌 ퟏ

풏 − ퟏ =
∑ 풇풌푴풌

ퟐ풎
풌 ퟏ − 풏풙품

ퟐ

풏 − ퟏ  

 
Example 3 (continue): 
Based on the frequency table obtained in (g), compute the mean and variance for 
the grouped data. Compare with the results in (a) and (b).  
[Solution:] 

풙품 =
ퟓ. ퟓ ∙ ퟑ + ퟏퟓ. ퟓ ∙ ퟒ + ퟐퟓ. ퟓ ∙ ퟒ + ퟑퟓ. ퟓ ∙ ퟒ

ퟏퟓ = ퟐퟏ. ퟓ 

 
and  
풔품

ퟐ  

=
ퟑ ∙ (ퟓ. ퟓ − ퟐퟏ. ퟓ)ퟐ + ퟒ ∙ (ퟏퟓ. ퟓ − ퟐퟏ. ퟓ)ퟐ + ퟒ ∙ (ퟐퟓ. ퟓ − ퟐퟏ. ퟓ)ퟐ + ퟒ ∙ (ퟑퟓ. ퟓ − ퟐퟏ. ퟓ)ퟐ

ퟏퟒ  

= ퟏퟐퟓ, ퟕퟏ 

Thus, 풔품 = 풔품
ퟐ = ퟏퟏ. ퟐퟏퟐ. 

The group mean and the group standard deviation are close to the original mean and 
standard deviation.  
 
Example 7: 
The following are the frequency distribution of the time in days required to complete 
year-end audits: 
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퐀퐮퐝퐢퐭 퐓퐢퐦퐞 (퐝퐚퐲퐬) 퐅퐫퐞퐪퐮퐞퐧퐜퐲 
ퟏퟎ − ퟏퟒ ퟒ 
ퟏퟓ − ퟏퟗ ퟖ 
ퟐퟎ − ퟐퟒ ퟓ 
ퟐퟓ − ퟐퟗ ퟐ 
ퟑퟎ − ퟑퟒ ퟏ 

What is the mean and the variance of the audit time? 
[Solution:] 

풇ퟏ = ퟒ, 풇ퟐ = ퟖ, 풇ퟑ = ퟓ, 풇ퟒ = ퟐ, 풇ퟓ = ퟏ. 
풏 = 풇ퟏ + 풇ퟐ + 풇ퟑ + 풇ퟒ + 풇ퟓ = ퟒ + ퟖ + ퟓ + ퟐ + ퟏ = ퟐퟎ 

and  
푴ퟏ = ퟏퟐ, 푴ퟐ = ퟏퟕ, 푴ퟑ = ퟐퟐ, 푴ퟒ = ퟐퟕ, 푴ퟓ = ퟑퟐ. 

Thus, 

풙품 =
∑ 풇풌푴풌

ퟓ
풌 ퟏ

∑ 풇풌
ퟓ
풌 ퟏ

=
ퟒ ∙ ퟏퟐ + ퟖ ∙ ퟏퟕ + ퟓ ∙ ퟐퟐ + ퟐ ∙ ퟐퟕ + ퟏ ∙ ퟑퟐ

ퟒ + ퟖ + ퟓ + ퟐ + ퟏ = ퟏퟗ 

 
and  

풔품
ퟐ =

∑ 풇풌 푴풌 − 풙품
ퟐퟓ

풌 ퟏ

풏 − ퟏ  

=
ퟒ ∙ (ퟏퟐ − ퟏퟗ)ퟐ + ퟖ ∙ (ퟏퟕ − ퟏퟗ)ퟐ + ퟓ ∙ (ퟐퟐ − ퟏퟗ)ퟐ + ퟐ ∙ (ퟐퟕ − ퟏퟗ)ퟐ + ퟏ ∙ (ퟑퟐ − ퟏퟗ)ퟐ

ퟐퟎ − ퟏ  

= ퟑퟎ 
 


