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In this case, it is easy to choose the weight for each value of x. Each cost per litre must be weighted by 

the amount of litres purchased. This would result in the following working within the formula:

x =
( ) + ( ) + ( ) + ( ) + ( )

+
 
45 3 35   25 5 15   7 14 99   5 16 99   15 4 5

45 2

. . . . .

55 7 5 15+ + +

Thus, the weighted mean is 5.53. However, in some situations, you do not have such obvious weightings. 

Then, you must choose some weight that is appropriate to the purpose of the analysis. Most of the time, 

unless you have a specific reason in mind, it is best to stick to unweighted means in that situation.

Grouped Data

Think back to earlier in this chapter, when we developed class limits to form a frequency distribution 

about glasses of wine. If we wanted to look at the mean and variance of such data, we would really need 

to go back to the raw data, before the data was put into classes. But what if we did not have the raw data? 

Maybe we just have the frequency distribution, as secondary data. Or maybe we only got the classes in 

the first place. Either way, we can use the weighted mean formula developed above to get approximate 

means, variances and standard deviations from grouped data like this.

The basic principle is to treat the midpoint of the class as representative of all the values in that class, 

with Mi denoting the midpoint and fi denoting the frequency of class i. Thus, the weighted mean formula 

can be used, with slightly different notation to make clear that this is a grouped data mean:

x
f M

n

i i=
Σ

Remember, this is a formula for a sample mean. Of course, n is the sum of the frequencies of each class –  

which is the same as the sample size. We can return to the glasses of wine data for an illustration, in 

Table 4.13, where the working required to calculate the grouped mean is shown. Most important to note 

is how the midpoint is computed from that data: you just sum the fiMi column (which is 98) and divide 

by n (which is 20), to get 4.9.

Table 4.13  Computation of the grouped mean for wine consumption

Glasses  
p/wk

Frequency  
(f

i
)

Class midpoint  
(M

i
)

Product
(f

i
M

i
)

0–3 10 1.5 15

4–6 3 5 15

7–9 4 8 32

10–12 2 11 22

13–15 1 14 14

Computing the variance of grouped data is done using a similar process, with the midpoint of the class 

taken to represent each of the xi values in the class. Remember, you will need to calculate the mean first, 

though. It is made slightly more complex by the need to weight each value by the frequency of the class fi. 

Also, do not forget that we use n − 1 as the denominator for the variance calculation, not n. The formula 

for the sample variance is:

s
M xi i

n
2

2

1
=

−
Σ −f ( )
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