
BUSINESS STATISTICS USING EXCEL & SPSS428

Now you have the basic information, you can calculate a simple ANOVA table which includes the mean 

squares. That said, you will need to know the degrees of freedom for each mean square in order to com-

plete this task. To calculate the mean square due to treatments, MSM, the degrees of freedom are the 

number of treatments k − 1. For the mean square due to blocks, the degrees of freedom are the number 

of blocks b − 1. For the mean square due to error, the degrees of freedom are (k − 1)(b − 1). For complete-

ness’ sake, you should also know that the degrees of freedom for the total variation in the data (e.g. SST) 

are n − 1.

So with this in mind, the formulae for the various mean squares of interest are:
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Now, let’s set up that ANOVA table, and then use the information to test the null hypothesis that there is 

no effect of incentive scheme on sales performance. The ANOVA table is given in Table 14.7.

Table 14.7  ANOVA table for randomized block design

Source of variance Degrees of freedom Sum of squares Mean square F

Model/treatments   2 5095.6 2547.8 2547.8
1501.55

= 1.697
Blocks   4 22419.6 5604.9

Error   8 12012.4 1501.55

Total 14 39527.6

So, in order to conduct the hypothesis test, we need to choose a level of significance, and as usual we 

will use α = 0.05. We know that F = 1.697 from Table 14.7, and you should remember that the equation 

for F is:
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In order to use F we need to know the degrees of freedom. For the numerator, the degrees of freedom are 

the number of treatments k − 1 = 3 − 1 = 2. For the denominator, the degrees of freedom are (k − 1)(b − 1) 

= (3 − 1)(5 − 1) = 2 × 4 = 8. Our p-value is the area under the F-distribution to the right of F = 1.697. So, for 

an F-distribution with 2 degrees of freedom in the numerator and 8 degrees of freedom in the denomina-

tor, F = 1.697 lies somewhere below F0.1, meaning that our p-value has to be greater than 0.1. This means 

we are unable to reject the null hypothesis of equal means, and we conclude that our sample does not 

give us the required evidence to reject H0.

One final thing to note is that you may be tempted to compute a different F, to try to see the effect of 

the blocks. For example, you could compute:
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However, it would be a mistake to use this to try to see that ‘effect’ of the blocks. You did not design this 

experiment to test the effect of the blocks, you only included the blocking design to remove the variation 
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