
402    Part IV:  Making Inferences About the Variability of Two or More Means

Step 1: State the hypotheses. The null hypothesis states that group means in the 
population do not vary (variance = 0); the alternative hypothesis states that group means 
in the population do vary (variance > 0):

H0: .σµ
2 0= Mean ratings for each advertisement do not vary in the population.

H1
2 0: .σ µ > Mean ratings for each advertisement do vary in the population.

Step 2: Set the criteria for a decision. The level of significance for this test is .05. The 
total degrees of freedom are (kn) − 1, which is (3 × 7) − 1 = 20. We will split these total 
degrees of freedom into three parts for each source of variation. The degrees of freedom 
between groups are k − 1:

dfBG = =3 2– .1

The degrees of freedom between persons are n − 1:

dfBP = =7 1 6– .

The degrees of freedom error are (k − 1)(n − 1):

dfE = × =2 6 12.

These degrees of freedom for between-groups (2), between-persons (6), and error 
(12) sum to 20, which is the total degrees of freedom. The test statistic is the variance 
between groups (MSBG) divided by the variance attributed to error (MSE). The 
corresponding degrees of freedom for the test statistic are the degrees of freedom 
numerator or between groups (dfBG = 2) and the degrees of freedom denominator or error 
(dfE = 12):
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A 2 5 5

B 3 5 6

C 1 4 5

D 4 5 7

E 4 3 6

F 5 4 7

G 2 2 6

TABLE 13.2

The results of a within-subjects study design in which participants rated the effectiveness of three dif-
ferent types of antismoking advertisements in Example 13.1.

Data for Example 13.1


