Topic 6 

Comparing Two Standard Deviations

	Activity 6-6: Student Distances from Home


Refer to the data we collected in Topic 3.  Your instructor will tell you where to find the SPSS data file containing these data.

a) Do the assumptions required for the F test of equality of standard deviations appear to be satisfied?

Answers will depend on the data collected.

b) If so, conduct the test for equality of standard deviations and summarize your conclusions.

Answers will depend on the data collected.

c) If not, explain what the potential problems are in conducting the test for equality of standard deviations anyway.

Answers will depend on the data collected.

	Activity 6-7:  Student Change


a) Enter the data collected in part (d) of the preliminaries into SPSS, and use SPSS to draw side-by-side box plots for the amount of change students in your class had separated according to gender.  Do the plots indicate that there appears to be a difference in the standard deviations of the amount of change?

Answers will depend on the data collected.

b) Have SPSS compute the two sample standard deviations..

Answers will depend on the data collected.

c) Conduct the test for equality of standard deviations and summarize your conclusions.

Answers will depend on the data collected.
	Activity 6-8:  Heights of Singers (cont’d.)


Refer to the data on the heights of members of the New York Choral Society that are stored in the SPSS data file CHORAL.SAV XE "CHORAL.MTW" . We wish to see if the standard deviation of the Tenor 2 singers is the same as the standard deviation of the Bass 2 singers.

a) Do the assumptions required for the F test for equality of standard deviations appear to be satisfied?

	[image: image1.emf]64 66 68 70 72 74 76 Observed Value 66 68 70 72 74 Expected Normal Value Voice: Tenor 2 Normal Q-Q Plot of Height


	[image: image2.emf]65.0 67.5 70.0 72.5 75.0 77.5 80.0 Observed Value 65.0 67.5 70.0 72.5 75.0 77.5 80.0 Expected Normal Value Voice: Base 2 Normal Q-Q Plot of Height




The two Q-Q plots indicate that both samples come from normal populations.

b) If not, remove any outliers.  Now do the assumptions appear to be satisfied?

Not necessary to remove any outliers.

c) If so, conduct the test for equality of standard deviations and summarize your conclusions.
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So, there is no evidence that the two standard deviations differ.
	Activity 6-9:  Television Ratings (cont’d.)


Refer to the television ratings data stored in the SPSS data file RATINGS.SAV XE "RATINGS.MTW" .  We wish to determine if the standard deviation for the sports shows is equal to the standard deviation of the non-sports shows.  

a) Conduct the F test for the equality of standard deviations.
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b) Is the difference significant at the 5% level?  1% level?

The result is significant at both levels.

c) How reliable do you feel that your conclusion in the previous part is?  Explain.

This all depends on whether the technical requirements are met.  
	[image: image5.emf]42 44 46 48 50 Observed Value 42 44 46 48 50 Expected Normal Value Type of Show: Sports Normal Q-Q Plot of Rating


	[image: image6.emf]35 40 45 50 55 60 65 Observed Value 40 45 50 Expected Normal Value Type of Show: Non-sports Normal Q-Q Plot of Rating




The Q-Q plot for the sports shows seems to support a normal population, but the Q-Q plot for the non-sports shows does not.  There the p-value calculations may not be accurate.
	Activity 6-10:  Robustness of the F Test


A test is said to be robust XE "robust"  if the p-values you calculate remain accurate even if the assumptions regarding the distributions of the populations are not met.  Use the SPSS script FDEMO.SBS.  The dialogue box for this script asks you to enter the number of samples to be taken.  The script then takes that many samples of size 25 each from two independent non-normal populations.  It counts the number of F tests that are significant at the .05 level and computes of percent of significant results.  If the p-value calculations for the F tests are accurate, then the results should be significant about 5% of the time.  Have the script take 1000 samples.  Summarize your results.  Do you think it is safe to use the F test with non-normal populations?
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