Topic 18 

Comparison of Several Means—Multiple Comparisons

	Activity 18-1:  Size of Families (cont’d.)  


Open the SPSS data file HOUSEHOLD.SAV XE "SKULLS.MTW" .  Draw a means plot and conduct a one way ANOVA for mean household size for the different races.  We have seen that the mean household size varies with the race of the respondent.  Briefly describe the form this difference takes.
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There is very strong evidence that the three means are not equal.  The means plot indicates that for respondents from other races is greater than that for the other two groups.  The mean household sizes for the White and Black groups are about the same.
	Activity 18-2:  Computing the Bonferroni Simultaneous Confidence Intervals


a) Run the One Way ANOVA asking for the Bonferroni simultaneous confidence intervals with an overall confidence level of 90%.  The output for the comparisons should look like the following.

Post Hoc Tests
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b) Look at the Bonferroni results.  Write a brief summary of what pattern they show.  Are these results consistent with your contrast analysis from Topic 17?
The confidence intervals comparing Whites with Blacks contain zero that the mean household size for these two groups could be considered to be equal.  The confidence interval for comparing Whites with other and Blacks with other contain all negative numbers indicating that the mean household size for other is greater be equal.   So a pattern is 
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	Activity 18-3:  The Egyptian Skulls (cont’d.) 


a) Open the SPSS data file SKULLS.SAV XE "SKULLS.MTW" .  Draw a means plot and conduct a one way ANOVA.  We have seen that the mean skull breadth varies with the dynasty.  Briefly describe the form this difference takes.

[image: image5.emf]4000 BC 3300 BC 1850 BC 200 BC 150 AD Dynasty 131 132 133 134 135 136 137 Estimated Marginal Means Estimated Marginal Means of Skull Breadth


As we move toward the present skull breadth becomes consistently larger.
b) Have SPSS construct a set of Bonferroni intervals at an overall confidence level of 95%.  Write a brief summary of what patter they show.
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As we move toward the present the differences between dynasties separated by a large number of years we see that the mean skull breadth of more recent dynasties is significantly larger than for earlier ones.  However, adjacent dynasties are not significantly different.
	Activity 18-4:  Testing Model Assumptions


a) Open the SPSS data file SKULLS.SAV XE "SKULLS.MTW" .  Have SPSS store the residuals and then draw a Q-Q plot for each group.  What do you conclude?
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These Q-Q plots are generally consistent with the existence of normal distributions for each group.
b) Run the tests for equal variances on the data.  The results in the output window should look like the following.  Interpret the results.
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This indicates that there is no evidence that the standard deviations differ.
	Activity 18-5:  Household Sizes (cont’d.)


Use the methods we have been discussing to assess the validity of the model assumptions for the data in HOUSEHOLD.SAV XE "HOUSEHOLD.MTW" .  Write your conclusions below. 
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These groups indicate that normality is a questionable assumption.  All three appear to be skewed to the right.
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This also indicates that there is very strong evidence that the individual standard deviations are not equal.
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