Bachman & Paternoster, Statistics for Criminology and Criminal Justice 4th Edition
Instructor & Student Resource

CHAPTER 9: TESTING HYPOTHESIS WITH CATEGORICAL DATA

DISCUSSION GROUP QUESTIONS
  

1. A recent study found that individuals with military experience are more likely to have been incarcerated for a violent offense.  You want to know if military experience also causes individuals to be more likely to be incarcerated for property offenses.  The following table provides the joint distribution for military service and the commission of a property offense. 

  

	 
	Property Offense
	No Property Offense
	Total

	Military
	208
	753
	961

	No Military
	1143
	3389
	4532

	Total
	1351
	4142
	5493


a).  What are the independent and dependent variables in your study?  How are they measured (nominal, ordinal, interval, ratio)?

b). Using the unconditional and conditional probabilities, test for whether or not property offense is independent of military experience (i.e. Test to see if p(property offense) = p(property offense given military experience).  Do they appear to be related? 
c). Using the Chi-Square statistic, conduct a hypothesis test to investigate the null hypothesis that the two variables are independent (not significantly related to one another).  Use a significance level of .01 and then retest your null hypothesis with a significance level of .05.  Be sure to identify the 5 steps of your hypothesis test and interpret your results accordingly.  
d) Calculate gamma (Yule’s Q) as a measure of association. What does this tell you? 

    
2.  The following table shows the association between childhood delinquency and adult criminality.  Conduct a hypothesis test with a .05 significance level to determine whether the association between delinquent status and criminal status is statistically significant (i.e. more than expected by chance).  Then calculate gamma (Yule’s Q) to determine the strength of the relationship. How would you interpret all of these results?
  

	 
	Not Criminal
	Criminal
	Total

	Not Delinquent
	14
	6
	20

	Delinquent
	8
	22
	30

	Total
	22
	28
	50


3. You want to know if being the victim of crime causes a person to have greater fear of crime.  You take a random sample of 75 people and ask them about the number of times they have been criminally victimized and their fear of crime.  This is your data:

OBSERVED FREQUENCIES

	 
	 
	Fear of Crime
	 
	 

	Victimizations
	Low
	Medium
	High
	Total

	0
	13
	7
	3
	23

	1+
	12
	16
	24
	52

	Total
	25
	23
	27
	75


a)  What are the independent and dependent variables?  How are each measured?
b)  Compare the unconditional probability of having a high fear of crime with the conditional probability of someone having high fear of crime given that she has been victimized and the conditional probability of high fear of crime given no victimization.  Does there appear to be a relationship between victimization and fear of crime?

c)  Complete the partially filled in table of expected frequencies below.  Assume that the null hypothesis is that the victimization and fear of crime are independent (not related to one another).  

EXPECTED FREQUENCIES

	 
	 
	Fear of Crime
	 
	 

	Victimizations
	Low
	Medium
	High
	Total

	0
	7.67
	
	8.28
	23

	1+
	
	15.95
	
	52

	Total
	25
	23
	27
	75


d) Test the null hypothesis that the number of victimizations is independent of fear of crime against the alternative hypothesis that they are significantly related to one another.  Use an alpha of .05.  What would you conclude from this test?
e) Suppose you calculated the gamma statistic and it turned out to be .61. Interpret both the sign and the magnitude (strength) of the relationship.  

4. You think that people who have an impulsive personality are more at risk for committing criminal acts than those who are less impulsive. You do some research on this by asking a sample of 200 students in the Criminology Department at Penn State to take a personality test that measures impulsivity and self-reports the number of criminal acts that they have committed since turning 18. The joint distribution of these two variables is shown in the table. 
  

OBSERVED CELL FREQUENCIES

                                                                             Level of Impulsivity 

	# of Criminal Acts
	Low
	Medium
	High
	Total

	0
	15
	20
	4
	39

	1-5
	8
	25
	6
	39

	6-10
	5
	35
	10
	50

	11+
	2
	45
	25
	72

	Total
	30
	125
	45
	200


a)  What is your sample, unit of observation, and population?

b) Identify the independent and dependent variables for this problem. 

               
c) What is the conditional probability (i.e. the relative risk) of 0 criminal acts for individuals at each level of impulsivity? 

       
 
d) Based on this, does it look like that there is a relationship between impulsivity and self-reported offending? 

        
 e) Conduct a formal hypothesis test that the two variables are independent against the alternative that they are dependent or related to one another.  Use an alpha of .01, and state each step of your hypothesis test.  We've helped you by providing the expected frequencies. 
EXPECTED CELL FREQUENCIES

                                                                                           Levels of Impulsivity 

	# of Criminal Acts
	Low
	Medium
	High
	Total

	0
	6
	24
	9
	39

	1-5
	6
	24
	9
	39

	6-10
	7
	32
	11
	50

	11+
	11
	45
	16
	72

	Total
	30
	125
	45
	200


(You need to calculate values for the cells below)
	Cell
	fo
	fe
	(fo-fe)
	(fo-fe)2
	(fo-fe)2/fe

	A
	15
	
	
	
	

	B
	20
	
	
	
	

	C
	4
	
	
	
	

	D
	8
	
	
	
	

	E
	25
	
	
	
	

	F
	6
	
	
	
	

	G
	5
	
	
	
	

	H
	35
	
	
	
	

	I
	10
	
	
	
	

	J
	2
	
	
	
	

	K
	45
	
	
	
	

	L
	25
	
	
	
	

	 
	 
	 
	 
	 
	Σ = 


        
            
f) Suppose you were told that the gamma for this table was .50.  What would you conclude about the association between these two variables? 
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