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3.6. The weighted mean and grouped data: 

1. Weighted mean:  

ഥ࢞࢝ =
∑ ࢏࢞࢏࢝

࢔
ୀ૚࢏

∑ ࢏࢝
࢔
ୀ૚࢏

. 

 
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 ૞ purchases of a raw material over the past 3 months. 

 ܛ܌ܖܝܗ۾ ܎ܗ ܚ܍܊ܕܝۼ ($) ܌ܖܝܗ۾ ܚ܍ܘ ܜܛܗ۱ ܍ܛ܉ܐ܋ܚܝ۾
૚ ૜. ૙૙ ૚૛૙૙ 
૛ ૜. ૝૙ ૞૙૙ 
૜ ૛. ૡ૙ ૛ૠ૞૙ 
૝ ૛. ૢ૙ ૚૙૙૙ 
૞ ૜. ૛૞ ૡ૙૙ 

Find the mean cost per pound. 
[Solution:] 

࢝૚ = ૚૛૙૙, ࢝૛ = ૞૙૙, ࢝૜ = ૛ૠ૞૙, ࢝૝ = ૚૙૙૙, ࢝૞ = ૡ૙૙ 
and  

࢞૚ = ૜. ૙૙, ࢞૛ = ૜. ૝૙, ࢞૜ = ૛. ૡ૙, ࢞૝ = ૛. ૢ૙, ࢞૞ = ૜. ૛૞. 
Then, 

ഥ࢞࢝ =
∑ ࢏࢞࢏࢝

࢔
ୀ૚࢏

∑ ࢏࢝
࢔
ୀ૚࢏

=
૚૛૙૙ ∙ ૜ + ૞૙૙ ∙ ૜. ૝ + ૛ૠ૞૙ ∙ ૛. ૡ + ૚૙૙૙ ∙ ૛. ૢ + ૡ૙૙ ∙ ૜. ૛૞

૚૛૙૙ + ૞૙૙ + ૛ૠ૞૙ + ૚૙૙૙ + ૡ૙૙  

       = ૛. ૢ૟                                           
 

2. Grouped data:  
Population Mean for Grouped Data: 

ࢍࣆ =
∑ ࢑ࡹ࢑ࡲ

࢓
࢑ୀ૚
∑ ࢑ࡲ

࢓
࢑ୀ૚

=
∑ ࢑ࡹ࢑ࡲ

࢓
࢑ୀ૚

ࡺ , 

where      
 ,࢑ the midpoint for class :࢑ࡹ
 ,the frequency for class k in the population :࢑ࡲ
ࡺ = ∑ ࢑ࡲ

࢓
࢑ୀ૚ : the population size. 
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Sample Mean for Grouped Data: 

ഥ࢞ࢍ =
∑ ࢑ࡹ࢑ࢌ

࢓
࢑ୀ૚
∑ ࢑ࢌ

࢓
࢑ୀ૚

=
∑ ࢑ࡹ࢑ࢌ

࢓
࢑ୀ૚

࢔ , 

where      
 ,the frequency for class k in the sample :࢑ࢌ
࢔ = ∑ ࢑ࢌ

࢓
࢑ୀ૚ : the sample size. 

 
Population Variance for Grouped Data: 

ࢍ࣌
૛ =

∑ ࢑ࡹ࢑൫ࡲ − ࢓൯૛ࢍࣆ
࢑ୀ૚

ࡺ  

 
Sample Variance for Grouped Data: 

ࢍ࢙
૛ =

∑ ࢑ࡹ࢑൫ࢌ − ഥ࢞ࢍ൯૛࢓
࢑ୀ૚

࢔ − ૚ =
∑ ࢑ࡹ࢑ࢌ

૛࢓
࢑ୀ૚ − ࢍഥ࢞࢔

૛

࢔ − ૚  

 
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:] 

ഥ࢞ࢍ =
૞. ૞ ∙ ૜ + ૚૞. ૞ ∙ ૝ + ૛૞. ૞ ∙ ૝ + ૜૞. ૞ ∙ ૝

૚૞ = ૛૚. ૞ 

 
and  
ࢍ࢙

૛  

=
૜ ∙ (૞. ૞ − ૛૚. ૞)૛ + ૝ ∙ (૚૞. ૞ − ૛૚. ૞)૛ + ૝ ∙ (૛૞. ૞ − ૛૚. ૞)૛ + ૝ ∙ (૜૞. ૞ − ૛૚. ૞)૛

૚૝  

= ૚૛૞, ૠ૚ 

Thus, ࢙ࢍ = ට࢙ࢍ
૛ = ૚૚. ૛૚૛. 

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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 ܡ܋ܖ܍ܝܙ܍ܚ۴ (ܛܡ܉܌) ܍ܕܑ܂ ܜܑ܌ܝۯ
૚૙ − ૚૝ ૝ 
૚૞ − ૚ૢ ૡ 
૛૙ − ૛૝ ૞ 
૛૞ − ૛ૢ ૛ 
૜૙ − ૜૝ ૚ 

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

૚ࢌ = ૝, ૛ࢌ = ૡ, ૜ࢌ = ૞, ૝ࢌ = ૛, ૞ࢌ = ૚. 
࢔ = ૚ࢌ + ૛ࢌ + ૜ࢌ + ૝ࢌ + ૞ࢌ = ૝ + ૡ + ૞ + ૛ + ૚ = ૛૙ 

and  
૚ࡹ = ૚૛, ૛ࡹ = ૚ૠ, ૜ࡹ = ૛૛, ૝ࡹ = ૛ૠ, ૞ࡹ = ૜૛. 

Thus, 

ഥ࢞ࢍ =
∑ ࢑ࡹ࢑ࢌ

૞
࢑ୀ૚

∑ ࢑ࢌ
૞
࢑ୀ૚

=
૝ ∙ ૚૛ + ૡ ∙ ૚ૠ + ૞ ∙ ૛૛ + ૛ ∙ ૛ૠ + ૚ ∙ ૜૛

૝ + ૡ + ૞ + ૛ + ૚ = ૚ૢ 

 
and  

ࢍ࢙
૛ =

∑ ࢑ࡹ࢑൫ࢌ − ഥ࢞ࢍ൯૛૞
࢑ୀ૚

࢔ − ૚  

=
૝ ∙ (૚૛ − ૚ૢ)૛ + ૡ ∙ (૚ૠ − ૚ૢ)૛ + ૞ ∙ (૛૛ − ૚ૢ)૛ + ૛ ∙ (૛ૠ − ૚ૢ)૛ + ૚ ∙ (૜૛ − ૚ૢ)૛

૛૙ − ૚  

= ૜૙ 
 


