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DISCUSSION GROUP PROBLEMS
CHAPTER 10: HYPOTHESIS TESTING INVOLVING THREE OR MORE POPULATION MEANS: ANALYSIS OF VARIANCE

1. A prison administrator is interested in examining the relationships between the type of prison security (maximum, medium, and minimum) and the number of previous offenses committed by an inmate. He believes that maximum security prisons have inmates with many prior offenses, medium security with not so many offenses, and minimum security with almost no prior offenses. He randomly selects eight new inmates from each of the three security levels and compares the number of offenses for which they have ever been charged. 

	Security Level

	Maximum
	Medium
	Minimum

	8
	4
	2

	6
	4
	2

	4
	3
	3

	5
	6
	2

	3
	5
	4

	7
	6
	1

	6
	3
	2

	9
	3
	2

	
	
	

	
	
	


a. What are the independent and dependent variables? 
b. Compute the mean number of prior offenses for each group. 

c. Compute the grand mean. 

d. Using a significance level of .01, test the null hypothesis that the groups are equal against the alternative that at least one is different. 

Step 1: 
Step 2:  
Step 3: 
Step 4: (Table provided at the back of this assignment to help you calculate the Sum of Squares.  Please report the output of your calculations in the table below, or copy it to your sheet):
	ANOVA
	

	
	Sum of Squares
	df
	Variance
	F

	Between
	
	
	
	

	Within
	
	
	

	Total
	
	


Step 5:  

e. Determine which (if any) differences between means are significant (use a significance level of .01). 

f. How strong is the relationship (if any) between these two variables? Calculate the measure of association for these data. Interpret this value in words. 

2. As a criminologist, you are interested in the factors related to juvenile offending. You think that time spent studying influences delinquent behavior. In a group of 21 high school students, you collect information about the number of times a juvenile has broken curfew this month and how much time they spend studying this month. We break the sample into three groups, those who spend no time studying, those who spend less than 1 hour per day, and those who spend more than 1 hour per day. 

	Time Spent Studying

	No Time
	Less than 1 Hour
	More than 1 Hour

	10
	5
	7

	10
	1
	5

	30
	4
	1

	10
	1
	2

	2
	10
	5

	15
	5
	2

	5
	2
	1

	
	
	

	Σ = 82
	Σ = 28
	Σ = 23


a. What are the independent and dependent variables? 

b. Compute the mean number of times each group broke curfew. 

c. Compute the grand mean. 

d. Using a significance level of .05, test the null hypothesis that the groups are equal against the alternative that at least one is different. 

Step 1: 
Step 2:  
Step 3: 
Step 4: (Table provided at the back of this assignment to help you calculate the Sum of Squares.  Please report the output of your calculations in the table below, or copy it to your sheet):
	ANOVA
	

	
	Sum of Squares
	df
	Variance
	F

	Between
	
	
	
	

	Within
	
	
	

	Total
	
	


Step 5:   

e. Determine which (if any) differences between means are significant (use a significance level of .05). 

f. How strong is the relationship (if any) between these two variables? Calculate the measure of association for these data. Interpret this value in words. 

3. Country laws vary in the degree to which rights are given to arrestees. For example, some countries provide for a right to a lawyer and provide against self-incrimination. It is possible that these rights make it harder to solve crimes. In order to determine if the rights provided arrestees have an impact on clearance rates for homicides (number of homicides solved/number of homicides *100), we group 90 countries into three groups, each containing 30 countries. The first group has the most rights for arrestees, the second group has some rights for arrestees, and the third group has virtually no rights for arrestees. Test the hypothesis that clearance rates are impacted by the rights in each county. The average clearance rates for these country groups are listed below by group. 
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You also know that SSTotal (Total sum of squares) = 76,500 
a. What is the independent variable and what is the dependent variable? 

b. Test the null that the three population means are not different against the alternative that they are different (α = .05). 

Step 1: 
Step 2:  

Step 3: 
Step 4:         (Hint: Calculate the between sum of squares for a shortcut to the Fobt score!)
	ANOVA
	

	
	Sum of Squares
	df
	Variance
	F

	Between
	
	
	
	

	Within
	
	
	

	Total
	
	


Step 5: 
c. If they are different, conduct the Tukey’s HSD test to determine which ones are different. 

d. What is the strength of the relationship? 

e. Would the results have changed if you had used an alpha of 0.01? 

For use in calculating the Sums of Squares for question 1.  Remember you need only calculate two of the sums of squares and then you can figure out the third one (SST = SSW + SSB).

	
	
	SS Total
	
	SS Within
	SS Between

	xi
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	Σ
	
	
	SST = 
	
	
	SSW = 
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For use in calculating the Sums of Squares for question 2.  Remember you need only calculate two of the sums of squares and then you can figure out the third one (SST = SSW + SSB).

	
	
	SS Total
	
	SS Within
	SS Between
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