Topic 16

Comparing Several Means

	Activity 16-1:  Size of Families


a) Open the SPSS data file NSFH.SAV XE "NSFH.MTW" .  Recode the variable COMPLED has been recoded so that 1 represents a respondent with no or some elementary school education, 2 represents some high school education or a high school diploma, and 3 represents education beyond high school.  Call the new variable EDUC.  EDUC will be the explanatory variable in this analysis.  The variable M2NUM gives the number of people in the respondent’s household at the time of interview.  M2NUM will be the response variable.  Have SPSS draw side-by-side box plots of household size for the three educational categories.  Briefly describe what you see.
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It appears that people with less than any high school education tend to have smaller households than do the other two groups.  The other two groups appear to be roughly the same.
b) Do you think the mean household size is the same for all three groups?

The box plots seem to indicate that the three means are not the same.
c) Have SPSS the sample size, sample mean and sample standard deviation for each of the three groups.  Record the values in the table below.

	Group
	Sample Size
	Sample Mean
	Sample

Standard Deviation

	1
	202
	2.62
	1.847

	2
	999
	2.97
	1.590

	3
	764
	2.87
	1.394


SPSS provides another graphical tool for comparing the means of several groups.  It is, logically enough, called a Means Plot XE "Means Plot" .
Profile Plots
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d) Comment on what you see in the means plot.

The means plot seems to show that the group with some elementary education has a lower mean household size than to the other two groups.  The other two groups are approximately the same.
	Activity 16-2:  Quantities in the One Way ANOVA Model


a) In the hypothetical samples, what is the value for 
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b) What are the appropriate values for i and j for the observation of 7?

i = 1, j = 4
c) In Activity 16-1 we have 3 groups.  So k = 3 in the One Way ANOVA Model.  In terms of this model what are the following?
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	Activity 16-3: Computing the One Way ANOVA Test Statistic


a) Have SPSS compute the sample mean of M2NUM.  This will be 
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.  Record it below.
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b) Using the grand mean from part (a) and the data from the table in Activity 16-1 fill in the following table.

	Group
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	1


	2.62
	2.63-2.89=-.27
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	2


	2.97
	2.97-2.89=.08
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	3


	2.87
	2.87-2.89=-.02
	764(-.02)2=.31

	
	
	Total


	21.43


c) Use the data from the table in Activity 16-1to fill in the following table.

	Group
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	1


	1.847
	3.411
	201(3.411)=685.61

	2


	1.590
	2.525
	998(2.528)=2523.04

	3


	1.394

	1.943
	763(1.943)=1482.51


	
	
	Total


	4691.16


d) Use the data from part (b) to compute MST.
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e) Use the data from part (c) to compute MSE.


[image: image16.wmf]4691.16

2.391

1962

MSE

==


f) Use the mean squares from part (d) and part (e) to compute F.
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g) What are the degrees of freedom for your F statistic?

d.f. = (2,1962)
h) Use these degrees of freedom and your value for f to compute the p-value.
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i) What do you conclude?

There is moderate evidence that the three means are not the same.
	Activity 16-4: Creating an ANOVA Table


Use the information from Activity 16-3 to fill in the ANOVA table given below.

	Source of

Variation
	df
	Sum of

Squares
	Mean

Square
	F
	p

	Education


	2
	21.43
	10.715
	4.481
	.01<p<.025

	Error


	1962
	4691.16
	2.391
	
	

	Total


	1964
	4712.59
	
	
	


	Activity 16-5:  Using SPSS 


a) Have SPSS conduct the One Way ANOVA test that the mean household size differs according to educational level.  Your output should look like the following.
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b) Looking at this output briefly describe what you know about the mean household size between the three educational levels.

The test and the p-value indicate that there is moderate evidence that the three means are not equal.  They tell us nothing about what that difference might look like.
	Activity 16-6:  Egyptian Skulls


Open the SPSS data file SKULLS.SAV XE "SKULLS.MTW" .  It contains the maximum breadth of skulls recovered from different Egyptian historical periods.  Each period is in its own column.  Use SPSS to create a means plots and construct a One Way ANOVA table to see if the mean skull size is the same for all periods or not.  Briefly comment on your results.
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The means plot indicates that as dynasties near the modern age the skull measurements become greater.  The ANOVA table shows that there is very strong evidence that the mean skull dimension differs from dynasty to dynasty.
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