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PUT YOUR NAME AND TEMPLE ID HERE: ________________________________ 
 

CJ 605 
STATISTICS 2 

MULTILEVEL MODELS IN CRIMINAL JUSTICE 
SPRING 2006 

 
PART I. In this part you will see and interpret printout from HLM runs. (40%) 
 
The data set used here was NOT the PAS 2003 Philadelphia data. Rather it came from a 
summer 2002 survey completed by the Philadelphia Health Management Corporation 
(PHMC). There were over 4,000 interviews completed. It was an RDD survey. 
Households were randomly selected using telephone number lists. All households were 
within Philadelphia. Adults within each household were randomly sampled using the 
“last birthday” method – the adult with the most recent birthday was selected as the 
designated respondent. This is an acceptable and widely used way to randomly sample 
within households. In short, there was a good probability sample of adults within 
Philadelphia households. Weights were applied to make the sample representative of 
adults in Philadelphia households in 2002. In short, you can treat these data as 
representative, just like the 2003 PAS data. 
 
Respondents were aggregated into 45 PHMC neighborhoods. As you can see if you do 
the math (4000+ / 45) there were a lot of respondents in each neighborhood. 
 
 Answer the questions about the printout. The information you need comes BEFORE the 
question. 
 
BMI is body mass index. It is an adjusted ratio of weight to height. Higher scores 
generally mean more body fat. BMI can be a leading indicator of weight-related health 
problems.1 As described by NHLBI (National Heart, Lung, and Blood Institute), the 
categories are: 

• Underweight = <18.5  
• Normal weight = 18.5-24.9  
• Overweight = 25-29.9  
• Obesity = BMI of 30 or greater  

If you later want to calculate your own BMI (although all you folks are way too young to 
worry about this kind of stuff) you can go to: 

http://nhlbisupport.com/bmi/bmicalc.htm 
                                                 
1 Their web site also tells us: “BMI is a reliable indicator of total body fat, which is related to the risk of 
disease and death. The score is valid for both men and women but it does have some 
limits.”[http://www.nhlbi.nih.gov/health/public/heart/obesity/lose_wt/risk.htm]  
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Philadelphia has been in the news in recent years as one of the most skinny-challenged 
cities in the country.2 As you may know, Mayor Street really pushed fitness during his 
first administration. Given the health relevance of this outcome, and your reading of 
Morenoff on health, it was thought this would be an interesting outcome to consider.  

Analyzing this outcome, the ANOVA model showed the following: 

 

Table 1 

Final estimation of variance components: 

 ----------------------------------------------------------------------------- 

 Random Effect           Standard      Variance     df    Chi-square  P < 

                         Deviation     Component 

 ----------------------------------------------------------------------------- 

 INTRCPT1,       U0        1.31360       1.72554    44     246.29496    0.001 

  level-1,       R         6.24310      38.97634 
 

 
1. The between-neighborhood component of the BMI index is essentially zero.   T      F 
 
2. The between-neighborhood portion of the total variance of the BMI 

is at least 30%.                                                                                                      T              F 
 
3. In the population of households from which these surveys were sampled, it is  

safe to say that the neighbor-to-neighbor differences WITHIN neighborhoods on the BMI 
make up only a very tiny fraction of the total variance 

                                                       T              F 
 
 
Given that those residents who live in high crime neighborhoods might restrict their 
behaviors more because of concerns about personal safety3, it seemed plausible to expect 
that the average BMI would be higher in higher crime neighborhoods. The next model 
entered the annualized violent crime rate, expressed as reported violent crimes / 
100,000 persons, for the period 1/1/01 through 6/30/02, to predict BMI. The Violent 

                                                 
2 Look at the Phillies Phanatic, for example. Also, do you know of any other major league mascot that 
shoots hot dogs at the fans? 
3 Ross, Catherine. 1993. "Fear of Victimization and Health." Journal of Quantitative Criminology 9:159 
175. 
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crime rate VIOLRAYR was grand mean centered in the model shown below. This crime 
variable is the same one you have been working with in your PAS file. 
 
 
 

Table 2 
Final estimation of fixed effects 
 (with robust standard errors) 
 ---------------------------------------------------------------------------- 
                                       Standard             Approx. 
    Fixed Effect         Coefficient   Error      T-ratio   d.f.     P <  
 ---------------------------------------------------------------------------- 
 For       INTRCPT1, B0 
    INTRCPT2, G00          27.519042   0.185391   148.437        43    0.001 
    VIOLRAYR, G01           0.001071   0.000156     6.877        43    0.001 
 ---------------------------------------------------------------------------- 
Final estimation of variance components: 
 ----------------------------------------------------------------------------- 
 Random Effect           Standard      Variance     df    Chi-square  P-value 
                         Deviation     Component 
 ----------------------------------------------------------------------------- 
 INTRCPT1,       U0        1.06294       1.12985    43     187.76633    0.001 
  level-1,       R         6.24165      38.95818 
 ----------------------------------------------------------------------------- 

 
4. The average BMI of an average Philadelphia adult householder living in a  
       neighborhood with an average violent crime rate, is in the  
        underweight category (interpret G00)      T         F 
 
5. After controlling for neighborhood violent crime rates, there were no remaining 

significant neighborhood-to-neighborhood differences in average 
BMI – the remaining ecological differences were just noise.   T          F 

 
6. For each unit increase in reported annual violent crime rate per 

100,000 residents, the BMI index went up 10.71    T           F 
 

7. It appeared that neighborhoods with a LOWER violent crime rate 
had residents with a HIGHER average BMI – exactly opposite the  
hypothesis         T F 

 
 
The next model (see below) looked at the effects of the neighborhood-level reported 
violent crime rate after controlling for a number of individual level variables. Predictors 
included NPOV150, separating those ABOVE 150% of the poverty line (score=2) from 
those at or below 150% of the poverty line (scoring 1);  respondent age (RESPAGE), in 
years; a dummy (FEMALED) for gender (1=FEMALE, 0=MALE); and a dummy for 
nonwhite (NONWHID) (1=nonwhite; 0=white). MARRD was a dummy for married (1) 
or not (0), OWND was a dummy for owner (1) or renter (0). Predictors also included 
XHALF, the number of days / week the respondent exercised for 30 minutes or more a 
day. The response categories were not the number of days but were as follows (0=none): 
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XHALF  Q50 Days per week exercise >= 30 minutes

723 17.9 18.0 18.0
604 14.9 15.0 33.0
840 20.7 20.8 53.8
691 17.0 17.2 71.0

1170 28.9 29.0 100.0
4028 99.4 100.0

25 .6
4052 100.0

0
1  < once a week
2  1-2 days/week
3  3 days a week
4  > 3 days a week
Total

Valid

SystemMissing
Total

Frequency Percent Valid Percent
Cumulative

Percent

 
 
In this next model XHALF was allowed to have a varying slope across neighborhoods. 
Here are the results of the run. XHALF and VIOLRAYR were both grand mean centered; 
all the other predictors were uncentered. 
 

Table 3 
 
The outcome variable is      BMI 
 
 Final estimation of fixed effects 
 (with robust standard errors) 
 ---------------------------------------------------------------------------- 
                                       Standard             Approx. 
    Fixed Effect         Coefficient   Error      T-ratio   d.f.     P < 
 ---------------------------------------------------------------------------- 
 For       INTRCPT1, B0 
    INTRCPT2, G00          27.025586   0.650738    41.531        43    0.001 
    VIOLRAYR, G01           0.000681   0.000154     4.414        43    0.001 
 For  RESPAGE slope, B1 
    INTRCPT2, G10           0.037374   0.005435     6.877      4124    0.001 
 For    XHALF slope, B2 
    INTRCPT2, G20          -0.353114   0.072662    -4.860        44    0.001 
 For  NPOV150 slope, B3 
    INTRCPT2, G30          -1.088604   0.298778    -3.644      4124    0.001 
 For  FEMALED slope, B4 
    INTRCPT2, G40          -0.154686   0.220129    -0.703      4124    0.5 
 For  NONWHID slope, B5 
    INTRCPT2, G50           0.891546   0.265041     3.364      4124    0.001 
 For     OWND slope, B6 
    INTRCPT2, G60           0.385099   0.294393     1.308      4124    0.2 
 For    MARRD slope, B7 
    INTRCPT2, G70          -0.005142   0.210497    -0.024      4124    0.98 
 ---------------------------------------------------------------------------- 
 
 Final estimation of variance components: 
 ----------------------------------------------------------------------------- 
 Random Effect           Standard      Variance     df    Chi-square  P-value 
                         Deviation     Component 
 ----------------------------------------------------------------------------- 
 INTRCPT1,       U0        0.85883       0.73759    43     124.51414    0.001 
    XHALF slope, U2        0.16077       0.02585    44      48.26752    0.30 
  level-1,       R         6.15523      37.88689 
 ----------------------------------------------------------------------------- 
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8. After controlling for the individual level predictors in the 
       model, the reported violent crime rate no longer had a significant impact 
       on neighborhood average BMI scores.     T      F 
 
9. After controlling for all the predictors in the model, at both 
       Levels 1 and 2, NO significant ecological variation remained in the 
       outcome.         T      F 
 
10. After controlling for other individual and neighborhood predictors,  

Nonwhite respondents compared to other respondents in Philadelphia 
       were .89 HIGHER on the BMI index.     T      F 
 
11. In the population of adult Philadelphia householders from 
       which this sample was drawn, the difference between owners and 
       renters on BMI, after controlling for other factors shown in the model, 
       AND for neighborhood context, was essentially zero  

(i.e., not statistically significant)      T      F 
 
12. After controlling for the other predictors shown and neighborhood context, 

there was no appreciable difference between men and women  
on BMI in the population of adult Philadelphia householders.  T      F 

 
13. In the population of adult Philadelphia householders, it looked like 
       more frequent exercise (XHALF) linked to lower BMI, after controlling for the 
        other factors in the model and for neighborhood context.   T      F 
 
14. It looked like there WERE significant neighborhood-to-neighborhood 
       differences in the impact of exercise (XHALF) on BMI – i.e., the slope varied 
        significantly across neighborhoods.     T F 
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PART 2. You are going to read excerpts from two articles using HLM and answer 
questions. (50%) 
 
 
Pam Wilcox (Rountree) and Richard Clayton published a 2001 article in JQ looking at 
the determinants of weapon possession among secondary school students. Here is the 
abstract: 
 

 
LEVEL 1 was students (6,000+) in grades 6 through 12 
LEVEL 2 was schools – 21 schools in one Kentucky County 
 
Their conceptual model appears below: 
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Their level 1 model was explained as follows: 
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Their level 2 model was explained as follows: 
 

 
 
The outcome variable was explained as follows: 
 

 
 
 
The authors noted in a footnote that “although the wording of the question does not allow 
for precise identification of the type of weapons to which students referred, comparison 
of this item with other items suggests that students did not regard “pocket knives” as 
weapons.”  
 
 
 
Given their above specified model, consider the following questions: 
 
 
15. The outcome was binary       T F 
 
16. The model suggested differences between schools on the outcome  
would appear.         T F 
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17. The above conceptual model (figure, not equations) suggests that the impacts of some 
individual  predictors might vary (i.e., might have varying impacts) across schools. 
          T      F 

 
18. The conceptual model (figure, not equations) suggests school structural 

characteristics could affect school deficits.    T      F 
 
 
 
 
Here is some information about their data sources. You do NOT need to know all these 
details to answer the questions, but if you want these details, here they are. Suggest you 
SKIP IT NOW and try and answer the questions first, coming back if you feel you need 
to. 
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Below are the results from the ANOVA. REMEMBER: because this is a binary outcome, 
there is no level 1 variance shown (ignore the extra-binomial error term). ASSUME 
THAT ANY COEFFICIENT OR VARIANCE COMPONENT THAT IS AT LEAST 
TWO TIMES LARGER THAN ITS STANDARD ERROR IS STATISTICALLY 
SIGNIFICANT. 
 
 

 
 
 
19. The above results show there IS significant between-school  

variation on this outcome       T F 
 
The next table below shows you the results when student-level variables were entered. 
The remaining between-school outcome variation became  NON SIGNIFICANT after 
these were entered. 
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20. Controlling for school context, and other predictors, those  

students who reported parental gun ownership were significantly  
more likely to report recently carrying a weapon to school.  T F 
 

21. Controlling for school context and other predictors, those students 
who reported being more afraid at school were significantly more likely 
to report recently carrying a weapon to school.    T F 

 
22. Compositional differences in the students going to the different schools 

have explained away the significant between-school differences on 
the outcome.        T F 
 

 
The table immediately below is from Sampson and Bartusch’s paper on legal cynicism 
across Chicago neighborhoods. The data set is several thousand interviews (7,000+) 
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across 300+ neighborhoods. Level 1 represents individuals; level 2 represents 
neighborhoods. 
 
The outcome in question is legal cynicism. A higher score means the respondent is more 
cynical about laws. The items are also shown immediately below. There was NO 
centering of Level 1 predictors. Concentrated disadvantage is a neighborhood-level factor 
including racial composition and socioeconomic status indicators.  A higher score means 
more disadvantage. 
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23. In Model 1, the results for individual level SES (higher score,  
higher SES) suggest that in the population of Chicago  
adult residents, those from HIGHER SES groups are significantly 
LESS cynical about the law, after controlling for  
neighborhood context, and for other predictors in Model 1. T  F 

 
24. Model 1 results suggest African-Americans in the Chicago population 

generally, as compared to other residents, after controlling for  
neighborhood context, are MORE cynical about the law  T  F 
 

25. When the results of Model 2 are compared to the results of  
Model 1, they suggest: legal cynicism is STRONGER in 
neighborhoods where there is MORE concentrated  
disadvantage.       T  F 
 

26.  When the results of Model 2 are compared to the results of  
Model 1, they suggest: individual-level African-American 
racial status is NOT linked to legal cynicism after  
neighborhood level concentrated disadvantage has been 
factored in        T  F 

 
 
PART III Deciding which HLM model to apply (10%) 
What follows are a couple of sketches about research problems. For each research 
problem sketched out, you want to pick the type of HLM model/submodel MOST 
appropriate to the research question. 
 
27. Researcher A has a data set arranged as follows: there are 250,000 records from 

Philadelphia, all from the calendar year 2001. Each record is from a summoned juror. 
Each record indicates whether the summoned juror showed up at the courthouse on 
the day of his/her requested service (0 = no; 1=yes). Each record also has been 
geocoded so that it can be placed into a census block group. There are plenty of 
records for each residential census block group. The researcher is interested in only 
one question: whether the racial composition of the census block group, and/or the 
SES of the census block group, influence the likelihood that the summoned citizen 
will show up for service on the requested day. There are no individual-level details 
about the summoned jurors other than their address and the outcome of the summons. 
The most appropriate HLM submodel/model for the researcher to answer his/her 
questions, once he/she has confirmed there are significant neighborhood-to-
neighborhood differences in summons response, is: 

a. ANOVA 
b. ANCOVA 
c. Means as outcomes regression (MAOR) 
d. Random coefficients regression (RCR) 
e. The full model: intercepts and slopes as outcomes (IASAO) 
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28. Researcher B has a data set with the following elements. Surveys of prison guards are 
available for a number ( > 50) of correctional facilities. There are around 50-100 
guard interviews for each facility. Information also is available from the census of 
prisons about facility characteristics such as total inmate population, total number of 
officers, degree of overcrowding, security level, and more. The outcome of interest is 
guards’ reported job satisfaction, from the surveys. Preliminary work already has 
verified that there are significant differences in the outcome across different 
institutions. B is interested in four things: the impacts of officer-level characteristics 
on the survey outcome; the impacts of facility-level characteristics like security level 
on the outcome; whether officer-level predictors like years working as a correctional 
officer have varying impacts across different facilities, and, presuming impacts of 
years working do vary, what facility-level factors predict those slopes. The HLM 
model/submodel which can best address these questions, given the above 
assumptions, is 

a. ANOVA 
b. ANCOVA 
c. Means as outcomes regression (MAOR) 
d. Random coefficients regression (RCR) 
e. The full model: intercepts and slopes as outcomes (IASAO) 
 

29. Researcher C has a data set comprised of surveys from undergraduate criminal justice 
majors at Temple University. The dependent variable of interest to him/her is 
satisfaction with the course. There are about 600 surveys from about 70 different 
sections, and the smallest number of students completing surveys in a section is 25. 
No student completed more than one survey. PUTTING ASIDE that sometimes the 
same instructor taught more than one section, the researcher’s questions are simply 
this: does course satisfaction vary significantly across sections?, and what percentage 
of the outcome is attributable to different sections? The HLM model/submodel which 
can best address these questions, given the above assumptions, is 

a. ANOVA 
b. ANCOVA 
c. Means as outcomes regression (MAOR) 
d. Random coefficients regression (RCR) 
e. The full model: intercepts and slopes as outcomes (IASAO)  

 


