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The variance or mean square for Factor A is
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MS SS
dfB

B

B
= = =0

1
0.

The variance or mean square for the A × B interaction is
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The variance or mean square for error is
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The test statistic is basically the same as that for the one-way ANOVAs: It is the mean 
square between groups divided by the mean square error. For a two-way between-
subjects ANOVA, we compute a different hypothesis test for each source of between-
groups variation: one for each main effect and one for the interaction.

The test statistic for Factor A (exposure) is
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To find the critical value, we need to know the degrees of freedom for Factor A and for 
error. The degrees of freedom numerator (for Factor A) is 2. The degrees of freedom 
denominator (for error) is 30. We locate the critical value in Table B.3 in Appendix B. 
At a .05 level of significance, the critical value associated with 2 and 30 degrees of 
freedom is 3.32.

The test statistic for Factor B (buffet) is
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FYI
A mean square is the same as a 

variance. It is SS divided by df for 

each source of variation.

Source of Variation SS df MS F
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Error (within groups) 150 pq(n − 1) SS
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Total 354 npq − 1

TABLE 14.12

Notice that mean square error (MSE) is the denominator for each hypothesis test.

The F Table for a Two-Way Between-Subjects ANOVA  
(with formulas for completing the table given)


