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So, in the case of factor A, F = 17.08, the degrees of freedom for the numerator are 2, and for the 

denominator, 9. Looking at the F-distribution for p = 0.05, we see that the critical value for the area in 

the upper tail is 4.26. As such, we can see clearly that the calculated F is greater than the critical value, 

allowing us to reject the null hypothesis, and suggesting that there is an effect of incentive plan on sales 

performance. You can draw the same conclusion for factor B, because the degrees of freedom are the 

same, meaning that the critical value of F for p = 0.05 is also 4.26. The calculated F for factor B is 14.49, 

clearly greater than the critical value. So, we reject the null hypothesis for factor B, and conclude that 

evidence suggests there is also an effect of product type on sales performance. 

When it comes to the interaction, the degrees of freedom of the numerator are 4, with those for the 

denominator remaining at 9. For p = 0.05, the critical value is now 3.63. Since in this case our calculated 

F is less than the critical value, we have no real evidence to suggest there is an interaction effect.

We can investigate more closely those factors that are found to be significant, to see where the differ-

ences lie. For example, it might not be that all three treatment levels are different. Perhaps one is much 

more different than the others, which drives the overall effect. Looking first at factor A, we can see in 

Table 14.8 that the sample mean for Commission is 176.8, which is a lot bigger than those for Salary 

(106.17) and Mixed (129.5). We could do individual post-hoc tests on these differences if we wanted to. 

Looking at the differences, it does seem likely that there are fairly large differences across them all. The 

situation is slightly different for factor B, the product type. Look at the mean for Product C, which is 597, 

whereas the means for Product A (964) and Product B (914) are relatively more similar. It seems likely 

that the effect here is being driven by Product C, and this may influence the firm to look seriously into 

whether this product is worthwhile keeping. 

Excel and ANOVA

Table 14.10 shows the data collected on the delivery times (in days) from four different suppliers. We will 

use this data to see which supplier has the greatest variance in delivery times.

Table 14.9  Two-way ANOVA table 

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

Factor A   2 15557.33 7778.67 17.08

Factor B   2 13204.33 6602.17 14.49

Interaction   4 4871.47 1217.8 2.67

Error   9 4099.67 455.52

Total 17 37732.5

Table 14.10

Supplier 1 Supplier 2 Supplier 3 Supplier 4

10 13 16 16

11 10 17 15

15 14 16 20

17 11 20 13

17 15 20 16
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