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If the differences between the group means are large enough, then the regression line will be a better 

fit than the grand mean, which will be shown by a significant difference in the group means. We can 

determine this in a general sense by comparing the improvement in fit due to the regression model rather 

than the grand mean model.

What this means is that when we use the grand mean model, there is an amount of error in the model 

(i.e. the grand mean model will explain some of the variation in the data, but not all). The regression 

model will also explain some of the variation in the model, but not all. So, we use the F-ratio to compare 

the ratio of explained with unexplained variation in the data. And we do this by using variations of one 

very simple equation:

deviation = Σ(observed – model)2

This equation expresses how much the data deviates from the model. In ANOVA, we use differences in 

how we define the ‘model’ and ‘observed’ data parts of the equation to create variations which express 

various important concepts for our task. We build our F-ratio from these equations, as you will see, beginning 

with the total sum of squares.3 

3 Remember: much of this is already covered in depth in the chapter on regression, so you can recap there if you like.

Table 14.2

PANEL A      

  Subject Group 1 Group 2

  1 2.2 3.3

  2 2.99 4.05

  3 1.9 2.85

  4 3.9 2.2

  5 2.8 3

Means   2.758 3.08

Grand Mean = 2.919

PANEL B      

  Subject Group 1 Group 2

  1 2.1 6

  2 2.95 6.4

  3 1.8 5

  4 3.7 4.6

  5 2.3 5.5

Means   2.57 5.5

Grand Mean = 4.035
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