Topic 18 

Comparison of Several Means—Multiple Comparisons

	Activity 18-6:  Butterfat Content of Milk (cont’d.)


Refer to the data in the SPSS data file BUTTERFAT.SAV XE "BUTTERFAT.MTW" .  

a) Have SPSS compute Bonferroni simultaneous confidence intervals using breed of cattle as the factor.  Use an overall 95% confidence level.
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The mean difference is significant at the .05 level.
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b) Describe the pattern of differences that the results of part (a) show.
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c) Could this pattern have been tested using a contrast?

No.

	Activity 18-7:  Silver Content of Coins (cont’d.)


Refer to the data in the SPSS data file COINS.SAV XE "COINS.MTW" .

a) Have SPSS compute Bonferroni simultaneous confidence intervals for the four coinages.  Use an overall 90% confidence level.
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Dependent Variable: Silver content
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The mean difference is significant at the .10 level.
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b) Describe the pattern of differences that the comparisons show.
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	Activity 18-8:  Number of College Students


Refer to the data in the SPSS data file AUS_STUDENT.SAV XE "AUS_STUDENT.MTW" .

a) Have SPSS compute Bonferroni simultaneous confidence intervals for the four age groups.  Use an overall 99% confidence level.
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Dependent Variable: Number of students (thousands)
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The mean difference is significant at the .01 level.
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b) Describe the pattern of differences that the comparisons indicate.
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c) Does this pattern coincide with the results of Activity 17-7?
Yes, it agrees with what we found looking at a means plot.

	Activity 18-9:  Butterfat Content of Milk (cont’d.)


a) Use the methods described in this topic to assess whether the one way ANOVA model’s assumptions are satisfied for the butterfat data.
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Tests the null hypothesis that the error variance of

the dependent variable is equal across groups.

Design: Intercept+Breed

a. 


The Q-Q plots are generally consistent with normal distributions, but Levene’s test shows that there is strong evidence that the individual standard deviations are not the same.
b) What, if anything, does this imply about the results of Activity 18-6?

The results may not be reliable.  You may want to use a multiple comparisons procedure that does not require that the standard deviations be equal.

	Activity 18-10:  Silver Content of Coins (cont’d.)


a) Use the methods described in this topic to assess whether the one way ANOVA model’s assumptions are satisfied for the silver content of Byzantine coins data.
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Tests the null hypothesis that the error variance of

the dependent variable is equal across groups.

Design: Intercept+Coinage

a. 


With sample sizes this small it is not possible to refute the notion of normal distributions.  Levene’s test shows that there is moderate evidence against the notion of equal standard deviations.

b) What, if anything, does this imply about the results of Activity 18-7?

The results may not be reliable.  You may want to consider using a multiple comparisons procedure that does not require that the standard deviations be equal.

	Activity 18-11:  Number of College Students (cont’d.)


a) Use the methods described in this topic to assess whether the one way ANOVA model’s assumptions are satisfied for the number of students in college in Australia data.

	[image: image18.emf]40 50 60 70 Observed Value 40 50 60 70 Expected Normal Value Age Group: Less than 20 Normal Q-Q Plot of Number of students (thousands)


	[image: image19.emf]40 45 50 55 60 65 70 Observed Value 40 45 50 55 60 65 70 Expected Normal Value Age Group: 20-24 Normal Q-Q Plot of Number of students (thousands)



	[image: image20.emf]15 20 25 30 35 Observed Value 15 20 25 30 35 Expected Normal Value Age Group: 25-29 Normal Q-Q Plot of Number of students (thousands)


	[image: image21.emf]40 45 50 55 60 65 Observed Value 40 45 50 55 60 Expected Normal Value Age Group: Greater than 29 Normal Q-Q Plot of Number of students (thousands)




Normality is questionable for the under 20 group, somewhat reasonable for the 20-24 and 25-29 age groups and quite consistent or the over 29 age group.
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Tests the null hypothesis that the error variance of

the dependent variable is equal across groups.

Design: Intercept+Age

a. 


There is moderate evidence that the individual standard deviations are not the same.
b) What, if anything, does this imply about the results of Activity 18-8?

The results may not be reliable.
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