Topic 3
Comparing Two Means—Power 

	Activity 3-1:  Hypothetical Times Spent on E-Mail


Twenty female students and twenty-five male students at a particular college were polled as to how long they spent reading and sending e-mail in a typical day.  The results are shown in the following table.  The data are stored in the SPSS file HYPOMAIL.SAV XE "HYPOMAIL.MTW" .  

	Gender
	Time
	Gender
	Time
	Gender
	Time

	     F   
	18
	F
	14
	M
	7

	F
	15
	F
	14
	M
	11

	F
	16
	F
	17
	M
	10

	F
	15
	F
	14
	M
	15

	F
	19
	F
	14
	M
	11

	F
	11
	M
	14
	M
	13

	F
	14
	M
	11
	M
	11

	F
	18
	M
	6
	M
	13

	F
	16
	M
	14
	M
	13

	F
	23
	M
	11
	M
	9

	F
	17
	M
	11
	M
	10

	F
	20
	M
	19
	M
	6

	F
	18
	M
	9
	M
	10

	F
	13
	M
	11
	M
	10

	F
	15
	M
	19
	M
	10


a) Histograms for these data are shown below.  Do the plots indicate that there appears to be a difference in the time spent in e-mail activities between the sexes?
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Yes.

b) Use SPSS to compute the means and standard deviations for each sex.  Complete the following table.

	Gender
	Sample

 Size
	Sample 

Mean
	Sample

 Standard Deviation

	Female


	20
	16.05
	2.762

	Male


	25
	11.36
	3.226


c) Do the statistics computed seem to lead to a conclusion that is consistent with the one you arrived at using the histograms?  If not, what do you think is going on here?

They are consistent.

d) Do the statistics computed in part (b) and the histograms make it appear reasonable to assume that the two populations of times have the same standard deviation?

Yes.
	Activity 3-2: Hypothetical e-mail Times (cont’d)


a) Do the standard deviations of the two samples of e-mail times indicate that that we may assume that the population standard deviations are equal?
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Yes.

b) Compute and record below the value for
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c) Compute and record below the value for
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d) Let Y designate the women.  Compute and record below the value of T.
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e) What is the appropriate alternative hypothesis for testing if women students spend more time on e-mail than do the men?
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f) Compute and record the p-value for this test.
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g)  What do you conclude?

There is very strong evidence that women tend to spend more time on e-mail than me.
h) Use SPSS to test whether women students spend more time, on average, than men students reading and answering e-mail.  Summarize your conclusions.  You do this in the way we described in Topic 2.  
t = -5.16, d.f. = 43, p-value = 0.
How do the SPSS results compare with your hand calculations?

They are the same.

	Activity 3-3:  Hypothetical e-mail Times (cont’d.)


a) SPSS computes the t procedure we are introducing here as well as the t procedure presented in Topic 2.  Record the results of the unpooled test below.  It is the test labeled Equal variances not assumed. 

t = -5.251, d.f. = 42.771, p-value = 0.
b) Compare your results with those of Activity 3-2.

The value of t and the degrees of freedom are different, but the p-value is the same.
	Activity 3-4:  Investigating Power


a) Use the computer to run the following simulation.  Let two independent populations have a common standard deviation of 1.  Let the mean of one population be 10, and let the mean of the other vary as shown in the following table.  Now conduct 1000 tests of the null hypothesis that the two means are equal against the alternative hypothesis that they are not equal.  To assist in this we provide the SPSS script POWER.SBS.  When you run the script enter the values for 

and 

in the appropriate box and click OK to run the script.  The results will appear in an output window.  The script computes and reports the proportion of the time that the pooled testing procedure presented in this topic and the unpooled testing procedure given in the first course reject the null hypothesis.  Tabulate the proportion of the time that each rejects the null hypothesis.

	


	
	Proportion of the Time the 

Null Hypothesis is Rejected

	


	


	Test Assuming Equal

Standard Deviations
	Test Not Assuming Equal

Standard Deviations

	10


	10
	.05
	.035

	10


	10.5
	.06
	.046

	10


	11
	.10
	.081

	10


	12
	.30
	.255


b) How do you interpret the entries when both population means are 10?

Since the null hypothesis is true, this is the value of 
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c) Based on the data in the table in part (a), which test procedure appears to have the greatest power?

Since the pooled test has a higher proportion of significant results when the null hypothesis is not true, it has the higher power.
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