 1. A study compares 2 levels of Factor A and 4 levels of Factor B, with 4 observations in each cell. How large does the F statistic need to be for rejecting the null hypothesis that no interaction is present between the two factors at the 5% significance level?
 A) 2.33

 B) 2.78
 C) 2.92
 D) 3.01
 2. In a study comparing four levels of Factor A and two levels of Factor B, with six observations in each cell, the SSE = 3456 and the SSA = 364. What is the value of the F statistic that is used to test for the main effect of Factor A?
 A) 1.05

 B) 1.26
 C) 1.40
 D) 4.21
Use the following to answer question 3.

 A study compares the average number of accidents by gender for three different age groups. The profile plot of the group means is shown below:
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 3. Based on this plot, does there seem to be an interaction effect between gender and age group?
 A) Yes

 B) No
Use the following to answer questions 4-5.

Assume 2 levels of (particle) Size, 3 levels of Species and 3 replicates per cell. For these data, a 2-way ANOVA was run and the partial ANOVA table is given below:

	Source
	Sum of Squares
	DF
	Mean Square
	F
	P-value

	Size
	157.44
	
	
	
	0.613

	Species
	
	
	7256
	
	

	Size*Species
	41707
	
	
	
	

	Error
	
	
	12262
	
	

	Total
	206664
	17
	
	
	


 4. What is the value of the sum of squares for error, SSE?
 A) 1021.8
 B) 14512.0
 C) 20853.5
 D) 147144.0
 5. In the ANOVA table, the test for the main effect of size has a P-value of 0.613.  What does this indicate?
 A) The effect of particle size probably varies considerably for the different species.
 B) For about 61.3% of the samples, there was a difference in the effect of particle size.
 C) For about 61.3% of the samples, there was no difference in the effect of particle size.
 D) None of the above.
Use the following to answer questions 6-8.

 A researcher wished to compare the effect of different rates of stepping on heart rate in an aerobics workout.  A collection of 30 volunteers, 15 women and 15, were selected.  The men were randomly divided into 3 groups of 5 subjects each. Each group did a standard step-aerobics workout with Group 1 at a low rate of stepping, Group 2 at a medium rate, and Group 3 at a rapid rate.  The women were treated similarly.  The mean heart rate at the end of the workout for all subjects was determined.  A partial ANOVA table for these data is given below:

	Source
	Sum of Squares
	DF
	Mean Square
	F
	P-value

	Group
	2553.2
	
	
	
	

	Gender
	70.7
	
	70.7
	
	

	Group*Gender
	231.7
	
	
	0.48
	0.623

	Error
	5762.0
	
	
	
	

	Total
	8617.6
	
	
	
	


 6. What is the value of the degrees of freedom for error?   A) 5   B) 11   C) 24    D) 29
 7. What is the value of the degrees of freedom for interaction?  A) 1   B) 2   C) 3   D) 6
 8. What can we say about the P-value for the main effect of group?
 A) P-value < 0.01
 B) 0.01 < P-value < 0.05
 C) 0.05 < P-value < 0.10
 D) P-value > 0.10
Use the following to answer questions 9-10.

 An experiment was conducted on a large storage battery used in military equipment.  The object of the experiment was to determine the effect of temperature and type of battery plate material on the effective lifetime of the battery as measured in hours.  Three types of battery plate material (labeled A, B, and C) and three temperature levels (Low, Medium, and High) were studied.  There were 4 batteries tested in each cell of the experiment.  The following tables and graph come from the analysis of the observed data (some entries have been replaced with **):
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9. What does the graph above suggests about the experiment?
 A) The assumption of equal standard deviation for each treatment combination is satisfied.
 B) Normality, a required assumption for ANOVA, is suspect.
 C) There would appear to be interaction between the type of material and the temperature.
 D) The small number of observations per cell makes the graph uninformative.
 10. What is the value of the sum of squares for the Temperature by Material interaction (SSTM) and of the associated MSTM?
 A) SSTM = 6961.13; MSTM = 1740.28
 B) SSTM = 9613.78; MSTM = 2403.45
 C) SSTM = 9613.78; MSTM = 1201.72
 D) SSTM = 6961.13; MSTM = 2403.45
 E) Not within ± 5 of any of the above.
Answer Key - Untitled Exam-18
 1. D

 2. C

 3. A

 4. D

 5. D

 6. C

 7. B

 8. B

 9. C

 10. B

