Topic 22

Analysis of Two Treatments—II 

	Activity 22-5:  Memorization Methods and Gender (cont’d.)


a) Use the results from Activities 21-4, 21-5 and 21-6 to complete an ANOVA table for the memorization methods experiment.

	Source of

Variation
	d.f.
	Sum of

Squares
	Mean

Square
	F
	p

	Gender
	1
	40
	40
	3.259


	.05 < p < .1

	Method
	1
	22.5
	22.5
	1.833


	p > .1

	Interaction
	1
	12.107
	12.107
	.987


	p > .1

	Error


	36
	441.792
	12.272
	
	

	Total


	39
	516.399
	
	
	


There is some evidence of a difference due to gender.  There is no evidence of a difference due to method, and there is no evidence of an interaction.
b) Are the results on the main effects tests reliable?  Explain your reasoning.

Since there is apparently no interaction between gender and method, the two main effects tests are reliable.
	Activity 22-6:  Butterfat Content of Milk (cont’d.)


a) Use the results from Activities 21-7 and 21-8 to complete an ANOVA table for the dairy cow data.

	Source of

Variation
	d.f.
	Sum of

Squares
	Mean

Square
	F
	p

	Breed


	4
	34.321
	8.58
	48.61
	p < .001

	Age


	1
	.207
	.207
	1.173
	p > .10

	Interaction


	4
	.267
	.067
	1.512
	p > .10

	Error


	90
	15.885
	.1675
	
	

	Total


	99
	50.68
	
	
	


There is very strong evidence that the mean butterfat content varies from breed to breed.  There is no evidence that the mean butterfat content varies with age.  There is no evidence of an interaction between breed and age.
b) What can you conclude about the validity of the tests on breed and age?

There is no evidence of an interaction so the tests on breed and age can be trusted.
	Activity 22-7:  Insurance Rates (cont’d.)


a) Use the results from Activities 21-9 and 21-10 to complete an ANOVA table for the insurance rates data.

	Source of

Variation
	d.f.
	Sum of

Squares
	Mean

Square
	F
	p

	Gender


	1
	56942.4528
	56942.4528
	3.605
	.05 < p < .10

	Smoker


	1
	172171.3392
	172171.3392
	10.900
	p < .001


	Interaction


	1
	37087.702
	370787.702
	2.348


	p > .10

	Error


	19
	1389936.996
	15794.73825
	
	

	Total


	22
	1656138.46
	
	
	


There is some evidence of a difference in mean premium due to gender.  There is very strong evidence of a difference in mean premium depending on whether or not the person smokes.  There is no evidence of an interaction between gender and whether or not the person smokes.
b) Are the results on the main effects tests reliable?  Explain your reasoning.

Since there is no evidence of an interaction, the main effects tests may be considered to be reliable.
	Activity 22-8:  Birthrates in the United States


The SPSS data file BIRTHRATE.SAV XE "BIRTHRATE.MTW"  gives the birthrates in nine states in each of five different regions of the United States for the years 1975 and 1985.  Assume that these effects are fixed.
a) Perform an Analysis of Variance to see if there is a difference between the regions, a difference between the years and an interaction.  Report your findings in an ANOVA table.
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b) What do you conclude?

There is no evidence of an interaction between region and year.  So, there is very strong evidence that the mean birthrate varies from region to region.  There is moderate evidence that birthrate varies with year.

c) What can you conclude about the validity of the tests on region and year?

There is no evidence of an interaction, so the main effects tests are reliable.

	Activity 22-9: Education, Gender and Income


The SPSS data file ED_G_INCOME.SAV XE "ED_G_INC.MTW"  gives the educational level—no high school, high school and beyond high school, gender and income of a random sample of US adults.

a) Perform an Analysis of Variance to see if there is a difference in mean income between the educational levels, gender and an interaction.  Report your findings in an ANOVA table.
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b) What do you conclude?

There no evidence of an interaction between education and gender.  This means that the main effects tests are reliable.  So, there is moderate evidence that the mean income varies according to a person’s gender and level of education.

	Activity 22-10:  Australian Students (cont’d.)


The SPSS data file AUS_STUDENT.SAV XE "REL_POL_ABORT.MTW"  gives the age range (less than 20, 20-24, 25-29, greater than 29) and gender along with the number of university students in Australia over five randomly selected years.
a) Perform an Analysis of Variance to see if there is a difference in the mean number of students due t age and due to gender, and whether there is an interaction.  Report your findings in an ANOVA table.
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b) What are your conclusions?

There is very strong evidence of an interaction between age and gender.  This means that the very strong evidence of a difference due to age and the strong evidence of a difference due to gender must be considered questionable.

c) What can you say about the validity of the tests on age and gender?

See the comments in part (b).

