Topic 21 

Analyzing Two Treatments—I 

	Activity 21-4:  Memorization Methods and Gender


The SPSS data file MEM2WAY.SAV XE "MEM2WAY.MTW"  contains the results of a two factor factorial experiment.  It compares two memorization methods—repetition and visualization, and gender.  We shall use memorization as Treatment A and gender as Treatment B.

a) Have SPSS draw the main effects and interaction plots.  What do they show?
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There appears to be a difference in mean score according to both gender and method.  There may or may not be an interaction.

b) What are the value for a, b and n?

A = b = 2, n = 10
c) Compute 
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 as was done in Activity 21-2.
Answers will vary according to which effect is the A and B effect.  For these answers we will let gender be the A effect and method be the B effect.
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	Female
	Male

	Repitition
	7.333
	12.544

	Imagery
	10.489
	18.722


	Activity 21-5:  Memorization Methods and Gender (cont’d.)


Use the results of Activity 21-4.

a) Compute SSA and SSB.  
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b) Compute SSTotal.  SSTotal = 39(13.241) = 516.399
c) Compute SSE.  
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d) Compute SSAB.
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	Activity 21-6:  Memorization Methods and Gender (cont’d.)


Use the results of Activities 21-4 and 21-5.

a) Compute the mean squares.
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b) Compute the F ratios for the test of the two main effects and the test of the interaction.  What are the number of degrees of freedom associated with each one?
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c) Compute the p-value for the three tests.
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d) What do you conclude?

There is some evidence of a difference due to gender, but no evidence of a difference due to method and no evidence of an interaction.

	Activity 21-7:  Butterfat Content of Milk


The SPSS data file BUTTERFAT.SAV XE "BUTTERFAT.MTW"  contains the butter fat content of milk from five breeds of dairy cattle and whether or not the individual cow was mature or two years old or less.  For each breed there were data for twenty cattle—ten mature cattle and ten younger cattle.  Let the breed of cattle be Treatment A and age be Treatment B.  The data are summarized below.

	Breed
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	Mature

S
	Young
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	Age
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	Ayrshire
	4.06
	0.315
	0.193
	
	Young
	4.53

	Canadian
	4.44
	0.348
	0.386
	
	Mature
	4.44

	Guernsey
	4.95
	0.466
	0.503
	
	
	

	Holstein
	3.67
	0.167
	0.329
	
	
	

	Jersey
	5.29
	0.674
	0.547
	
	
	


a) Have SPSS draw the main effects and interaction plots.  What do they indicate?
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There appears to be a difference due to breed, a difference due to age, but no interaction.

b) What are the values for a, b and n?

If we let breed be the A effect, and age be the B effect, then a = 5, b = 2, and n = 10
c) Compute SSA and SSB.
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d) Compute SSE.
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e) The value for SSTotal is 50.68.  Use this to compute SSAB.
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	Activity 21-8:  Butterfat Content of Milk (cont’d.)


Use the information and results from Activity 21-7.

a) Compute the mean squares.
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b) Compute the F ratios for the test of the two main effects and the test of the interaction.  What are the number of degrees of freedom associated with each one?
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c) Compute the p-value for the three tests.
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d) What conclusions do you reach?

There is very strong evidence of a difference in mean butterfat content due to breed, no evidence of a difference in mean butterfat content due to age, and no evidence of an interaction between breed and age.
	Activity 21-9:  Insurance Rates


The SPSS data file INSURANCE.SAV the rates paid for term life insurance.  The main effects are the gender of the insure and whether or not he/she smokes.  The goal is to see how the amount paid varies according to these two main effects and to see if there is in interaction.

a) Have SPSS draw the main effects and interaction plots.  Describe what they show.
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There appears to be a difference due to gender, a difference due to whether or not a person smokes, but no interaction.

b) What are the values of a, b, n, and N?

If we let the A effect be gender, and the B effect be smoker, then a = b = 2, and n = 23
c) Compute SSA and SSB.
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d) Compute SSE.
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e) Compute SSTotal.
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f) Compute SSAB.
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	Activity 21-10:  Insurance Rates (cont’d.)


Use the information and results from Activity 21-9.
a) Compute the mean squares.
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b) Compute the F ratios for testing the two main effects and the interaction.  What are the degrees of freedom for each of your F ratios?
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c) Compute the p-value for each of your F ratios.
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d) What conclusions do your reach?

There is some evidence of a difference due to gender, very strong evidence of a difference between smokers and non-smokers, but no evidence of an interaction.
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