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Texas State University 

School of Criminal Justice 
Ph.D. Comprehensive Exam for Statistics 

July 2, 2014 
9:00 a.m. – 11:00 a.m. 

 
DIRECTIONS:  Choose Option One or Option Two. 
 
Save two electronic copies of your answer (one with just your ID number assigned to you, 
the other with your ID number and name). Email both copies to Cybele 
Hinson ch56@txstate.edu.  Print out and turn in a hard copy as well with both your ID 
number and name on it.  
 
Option 1: 
Background and Motivation 
Compared to males, females engage in less violence. Although this sex gap is large and 
persistent, the sex gap does narrow in some cases; when considering whether the respondent has 
been arrested in the past, for example. 
 
This exam relies on the data from a sample of respondents who are 25-29 years old. Their arrest 
data come from 10 years prior. Estimate a multivariate ordinary least squares regression model to 
test the following hypothesis:  
 
Females engage in significantly less violence than males, but this sex gap decreases if there is a 
history of arrest. 
 
You may use a calculator.  
You will be assessed based on your responses to the following items: 
 
1. Using the data file described below, use SPSS to estimate a multivariate ordinary least 
 squares regression equation. The dependent variable is a continuous measure for criminal 
 offending. The primary independent variables are: (1) a dummy-coded variable for 
 respondent sex; (2) a dummy-coded variable for whether the respondent was arrested; 
 and (3) the product-term for the statistical interaction between respondent sex and being 
 arrested. 
 
 Hold constant the potentially confounding effects of the respondent’s: (1) academic 
 aptitude; (2) family attachment; (3) educational level; and (4) income. 
 
2. Interpret the model fit statistics for the model that you estimated. 
 
3.  Examine measures of collinearity and determine whether levels of multicollinearity are 
 problematically high. Is there a particular instance in the model where collinearity seems 
 to be affecting the quality of the estimates? If problems exist, do not attempt to address 
 problems with additional analysis. 
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4. Based on the model you estimated, interpret (a) the y-intercept; (b) the slopes (i.e., 
 the partial regression coefficients) for the primary independent variables; and (c) their 
 tests of statistical significance.  
 
5. (a) What is the effect of being female (i.e., the sex gap) given that there is a history of 
 arrest?  Report the actual numerical value.  
 
 (b) Using the same standard error reported for the female variable, is this effect 
 statistically significant at the .05 level of statistical significance? 
 
 (c) Do these results support the motivating hypothesis? 
 
6. Examine measures of outlying and non-outlying influence, and discuss whether levels of 
 influence seem problematic for the model you estimated. If problems exist, do not 
 attempt to address problems with additional analysis. 
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The data file contains data from 500 individual respondents. The variables relevant to the exam 
are named and described below. 
 

 
Data File Contents for Exam 

Variable 
Name 

 Variable Description 

crime  = A continuous measure for criminal offending. Higher values indicate more 
offending. Refer to units of this variable as points on the crime scale. 
 

female = A dummy-coded variable for sex of respondent.  
0 = not female 
1 = female 

arrest = A dummy-coded variable for whether respondent has a history of arrest.  
0 = no history of arrest 
1 = history of arrest 

product = The product-term for the statistical interaction between the sex of the 
respondent and their arrest history (that is, product = female × arrest). 
 

math = A mean-centered and continuous measure for academic aptitude based on 
math scores. Higher values indicate more academic aptitude. Refer to units 
of this variable as points on the academic aptitude scale. 

family = A mean-centered and continuous measure for family attachment. Higher 
values indicate more attachment to family. Refer to units of this variable as 
points on the family attachment scale. 

educ  A mean-centered and continuous measure for educational level. Higher 
values indicate more education. Refer to units of this variable as points on 
the education scale. 

income = A mean-centered and continuous measure for personal income level. Higher 
values indicate more income. Refer to units of this variable as points on the 
income scale. 

 
 
 

End of Option 1 
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Option 2: 
Background and Motivation 
 
The investigator has analyzed longitudinal data on individuals. Some of the independent and 
control variables come from the first wave of data collection, which is when the respondents 
were 15-19 years old. The dependent variable comes from the latest wave of data collection, 
which is when the respondents were 25-29 years old. 
 
This exam focuses on the relationship between formal police intervention during adolescence 
and criminal offending during emerging adulthood. The idea is that being arrested during teenage 
years has relatively long-term impacts in life, but the impact can depend on the respondent’s sex. 
 
In particular, the investigator tested the following hypothesis: Being arrested during adolescence 
has a positive effect on drug use during emerging adulthood, but when compared to males, this 
effect is larger for females. 
 
The dependent variable is a continuous measure for criminal offending. The primary 
independent variables are: (1) a dummy-coded variable for whether the respondent was arrested; 
(2) a dummy-coded variable for respondent sex; and (3) the product-term for the statistical 
interaction between being arrested and respondent sex. 
 
Both male and female offenders are in the sample, and the investigator used a multivariate 
ordinary least squares (OLS) regression model to test the hypothesis. The results of the 
estimation are presented in the table below.  
 
 
You may use a calculator.  
You will be assessed based on your responses to the following items: 
 
1. Interpret (a) the y-intercept; (b) the slopes (i.e., the coefficients) for the primary 
 independent variables; and (c) their tests of statistical significance. 
 
2.  Using the formula (t=coefficient/standard error), what is the standard error for effect of 
 the arrest variable on criminal violence? Report the actual numeric value and explain how 
 you interpret this statistic. 
 
3. (a) Given a female respondent, what is the effect of arrest on criminal violence? Report 
 the actual numerical value.  
 
 (b) Using the same standard error from above, is this effect  statistically significant at the 
 .05 level of statistical significance? 
 
 (c) The investigator argues that the effect of being arrested is worse (that is, larger or 
 more influential) for females than for males. Do these results support the motivating 
 hypothesis? 
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4.  How much (percentage) of the variation in the dependent variable is explained by the 
 model?  Explain how you interpret this statistic. 
 
5.  Explain and discuss (1) collinearity, which is also known as multicollinearity; (2) 
 whether levels of collinearity are problematically high; and (3) the consequences of 
 collinearity. 
 
6.  With regard to the effect of education level on criminal violence and the effect of income 
 on criminal violence, the authors have seemingly contradictory findings.  Based on the 
 presented results, which statistical issue might be responsible for these contradictory 
 findings? 
 
 

Table for statistics exam, option 2 
Ordinary least squares model explaining violent crime in adulthood 
 
N = 650 
 
Variables Coefficient t Tolerance 
Arresta 2.403* 2.920 0.96 
Femalea -1.232* -2.860 0.39 
Arresta × Femalea 1.645* 5.840 0.55 
    
Ageb 0.753 0.080 0.50 
Family attachmentb -19.585 -1.430 0.92 
Current educationb -8.361 -1.500 0.14 
Current incomeb 0.013 0.000 0.13 
Religiosityb 1.766 1.070 0.96 
Whitea -1.550 -0.180 0.91 
Constant 9.106 0.240 NA 
    
    

Model-fit Statistics 

R2 = 0.1065            Root MSE = 82.293 
 

 F𝑑𝑓1=9,𝑑𝑓2=640, = 8.48, 𝑝 < .05 
 

* p < .05 
a A dummy-coded variable where zero indicates absence of characteristic. 
b A continuous variable that is mean centered. 

 
 
 

End of Option 2 
 


