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consider the different values of the factor to be treatments; in the present case, the treatments are Plan A, 

Plan B and Plan C, which of course define the populations we are interested in. As such, this is what is 

known as a single-factor experiment, and the incentive plan factor is qualitative (i.e. categorical). Later, 

we will see multi-factor situations; it is also the case that factors can be quantitative (e.g. drug doses, etc.).

So, we could take a random sample of (for example) 15 salespeople, and then randomly assign one 

of the three incentive plans to each worker such that we now have three groups of five – each group is 

incentivized using one of the three plans. This is called a completely randomized design. The salespeople 

in the experiment are termed experimental units. We would measure their average sales performance 

(e.g. over two quarters), and there we have the data for our experiment. Figure 14.1 shows this diagram-

matically, to help remind you of how it might work.

I will continue this experimental example later on, and even further on I will explain some other 

experimental designs. But for now, let’s move on to a discussion of the ANOVA method itself.

WHY USE ANOVA?

Earlier on in this book you learned how to use techniques like the t-test to compare two means, and we 

have explored quite a few other methods to compare two populations on various other things. But imag-

ine the situation where you have more than two groups and you want to test the mean differences. What 

would you do then? Could you use multiple t-tests, for example? Well, imagine you had three groups. If 

you wanted to use t-tests you would have to use more than one, right? First, you would need to test the 

difference between the means of groups 1 and 2, then groups 1 and 3, and finally groups 2 and 3. Sounds 

simple enough, but the problem is that doing multiple tests like this increases our Type I error rate. While 

a lot of analysts simply stop asking questions at this point and accept this basic fact, if you want to know 

why, and by how much, error increases, check out Above and Beyond Box 14.1.

above and beyond 

Box 14.1  Experimentwise Error

Imagine a three-group situation where you want to test for potential differences in the means across 

groups. As already shown, you would need to do three t-tests to compare the three groups fully. If we 

use a 0.05 level of significance, then as you should remember the probability of a Type I error (falsely 
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