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teleconference.  

To access the audio stream information, 
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audio stream.  

If you have speakers or headphones for 
your computer there is no need to call in, 
simply select call using computer.

Justice Research and Statistics Association
720 7th Street, NW, Third Floor
Washington, DC 20001



Training and Technical Assistance Webinar Series 

Justice Research and Statistics Association
720 7th Street, NW, Third Floor
Washington, DC 20001

All telephones have been muted.  If you would like to ask a 
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Please remember to select Host.



Overview

• Why Are we here?
• Understanding Yes/No Questions
• It’s all about the data
• Starting Simple
• Logistic Regression
• Predicted Probabilities
• DO try this at home



Why are We Here? 
• People are often asked 

to report on the impact 
of programs or 
initiatives.

• Getting the answers 
“right” is key to 
informed policy.

• Must be able to present 
to general audience.



Why are We Here? 
• This presentation is designed to provide information 

on how to move from a question to data to analysis 
to reporting.

• Participants should:
– Know what kind of questions logistic regression is 

appropriate to answer
– Know the required data parameters
– Know how to run a model
– Know how to interpret a model
– Know how to use predicted probabilities
– Know how to explain results to general audience



Understanding Yes/No Questions

• Not all questions are suitable 
for Logistic Regression (LR).

• A good rule of thumb for LR 
is: Is it a yes/no question:
– Violated Parole term/Didn’t
– Presented at court/Didn’t.
– And, of course: Recidivated or 

didn’t.



Understanding Yes/No Questions

Use Linear Regression 

Use Logistic Regression 

NO

YES



It’s all about the data
• LR does not make many of the key assumptions 

of linear regression that are based on ordinary 
least squares algorithms –(linearity, normality, 
homoscedasticity, and measurement level).

• It does require a binary and independent  
outcome (1/0).

• It prefers binary predictors (1/0)
• Predictors need to be (reasonably) 

uncorrelated (r<.8)   

http://www.statisticssolutions.com/academic-solutions/membership-resources/member-profile/data-analysis-plan-templates/data-analysis-plan-logistic-regression/
http://www.statisticssolutions.com/academic-solutions/membership-resources/member-profile/data-analysis-plan-templates/data-analysis-plan-linear-regression/


It’s all about the data
• LR likes large samples. A good rule of thumb is 

n>30 for each added predictor (4 variable model 
n> 120, 6 variable model n> 180 etc)

• For all regression models, all valid predictors 
should be included, and only valid predictors 
should be included. (Step-wise regression will 
help with this). 

http://www.statisticssolutions.com/academic-solutions/membership-resources/member-profile/data-analysis-plan-templates/data-analysis-plan-logistic-regression/


Starting Simple
 NEVER Start your analysis with regression of any 

type.
 Begin by “getting to know” your data. 
 Start with descriptive statistics of all variables of 

interest.
 Frequencies
 Means
 Check the distribution
 Look for outliers

 Then move to bi-variate analyses
 Crosstabs, t-tests 
 THEN move to regression



Example
 Data from a Probation based treatment 

program
 ? Was the Program effective in reducing 

recidivism?
 Arrested for a new crime (1) or not (0).

 Data on 400 people
 200 in each group

 Background on Race, Gender, Age, and Age 
at first Arrest.



Frequencies

FREQ  CONDITION 
Arrest_NC RACE GENDER
/STATS.



Frequencies / Descriptives
Desc startage frstdeadult 

/stats.



Bi-Variate Crosstab



Output for General Audience.
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Logistic Regression
In logistic regression:
 Outcome variable is binary
 Purpose of the analysis is to assess the 

effects of multiple explanatory variables, 
which can be numeric and/or categorical, 
on the outcome variable.



The Following need to be specified:
1) An outcome variable with two possible 

categorical outcomes (1=success; 0=failure).
2) Estimating the probability P of the outcome 

variable.
3) Linking the outcome variable to the 

explanatory variables.
4) Estimating the coefficients of the regression 

equation
5) Testing the goodness of fit of the regression 

model.

Logistic Regression



Logistic Regression
The probability of the outcome is measured 
by the odds of occurrence of an event.
If P is the probability of an event, then (1-P) 
is the probability of it not occurring.
Odds of success = P / 1-P

(More on this later)

P
P
−1



Logit p = α + β1X1 +β2X2 + .. + βpXp
α represents the overall rearrest risk  (constant)

β1 represents the fraction by which rearrest risk is 
altered by a unit change in X1

β2 is the fraction by which the rearrest risk is altered by 
a unit change in X2

……. and so on.
What changes is the log odds. The odds themselves are 

changed by eβ

If β = 1.6 the odds are e1.6 = 4.95 (explained below)

Logistic Regression



Logistic Regression: The Odds Ratio 
Explained

Probabilities range between 0 and 1. Let's say that the probability 
of success is .8, thus p = .8
Then the probability of failure is q = 1 - p = .2

Odds are determined from probabilities and range between 0 and 
infinity. Odds are the ratio of the probability of success and the 
probability of failure. The odds of success are odds(success) = 
p/(1-p) or p/q = .8/.2 = 4,
that is, the odds of success are 4 to 1. 
The odds of failure would be odds(failure) = q/p = .2/.8 = .25 (or 1 
in 4)

The odds of success and the odds of failure are just reciprocals of 
one another, i.e., 1/4 = .25 and 1/.25 = 4.



Odds Ratio: Example - Rearrest and 
Gender 

Suppose that seven out of 10 males are rearrested while three of 
10 females are rearrested. The probabilities for arresting a male 
are:

p = 7/10 = .7 q = 1 - .7 = .3

If you are male, the probability of being rearrested is 0.7 and the 
probability of not being arrested is 0.3.
Here are the same probabilities for females, 

p = 3/10 = .3 q = 1 - .3 = .7
If you are female it is just the opposite, the probability of being 
rearrested is 0.3 and the probability of not being rearrested is 0.7.



Now we can use the probabilities to compute the odds of rearrest 
for both males and females, 

odds(male) = .7/.3 = 2.33333
odds(female) = .3/.7 = .42857

Next, we compute the odds ratio for rearrest, 

OR = 2.3333/.42857 = 5.44

Thus, for a male, the odds of being rearrested are 
5.44 times larger than the odds of a female being
rearrested. 

Odds Ratio: Example - Rearrest and 
Gender 



Logistic Regression: SPSS Example 
LOGISTIC REGRESSION VARIABLES Arrest_NC
/METHOD=ENTER CONDITION  frstdeadult  startage  race gender



Logistic Regression: SPSS Example 

LOGISTIC REGRESSION VARIABLES Arrest_NC
/METHOD=ENTER CONDITION frstdeadult startage race gender 
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).



Logistic Regression: SPSS Example 

Check to Make sure all cases are 
here. 

Make sure we are coding the 
variable in the right direction 



Logistic Regression: SPSS Example 

It is predicting the Mean 
% arrested 

We want the model 
(block1) to improve over 
Block 0

Block 0 estimates the 
outcome variable with 
no explanatory variable 
in the model. 

Block 0: Beginning Block



Logistic Regression: SPSS Example 

We are entering all variable at once.
P<.05 is Sig. 
Thus our model is significantly better than 
the one with no predictors 

R-square is hard to interpret in 
LR, but we are explaining 10% of 
the variance 

Block 1: Method = Enter



Logistic Regression: SPSS Example 
This is the table we are 
most interested in. 

While the columns B, 
S.E, and Wald are of 
some interest, Sig. and 
Exp(B) are the ones we 
will focus on. 

SIG is telling us whether the B (and thus the Exp(b)) are statistically significant; that 
is, not due to chance.

Exp(b) is the Odds ratio. (discussed earlier). 
For Example the odds of a Black probationer being arrested were 1.3 times 
That of a White Probationer. (not significant). 

The Odds ratio for our program is .325.

What does that Mean? 



“The odds of someone in the program being arrested are .304 what they are for  
those not in the program, controlling for other variables”  (huh?)
People disagree on how to interpret this. 

Best method- take the inverse. 

1/ .304 = 3.2.   = exp (b) = 3.2 

“The odds of someone in the program NOT getting arrested were
3.2 times the odds of someone not in program, controlling for other variables.”  

Logistic Regression: SPSS Example 
Some “tricks” 



Logistic Regression: SPSS Example
Some “tricks” 

In a situation like the one just presented you can flip the 
independent variable of interest.

recode condition (0=1) (1=0) into NotinProg.
execute. 
Rerun the model with the new variable. 

“Those odds of those NOT in the program being rearrested 
were 3.1 times that of program participants, controlling for 
other variables.” 



Logistic Regression STATA Syntax Examples 
STATA:

. Logistic  dependent Variable  Independent variables

Seriously. That’s it. 

Other programs, R, SAS, M-plus will run logistic regression 
models without much difficulty. 
Consult the manual 

And remember….

For ALL statistical procedures, your colleagues and, yes, 
Google can help. 
There are many many forums where you can post 
questions, or find examples of code to run models. 



Logistic Regression Summary

 Logistic regression is a valuable tool to be used 
when determining yes/no , 0/1 outcomes.  

 You need to begin with the basics (frequencies, 
bivariate analyses). 

 Logistic regression models are NOT hard to run.
 But can be tricky to interpret. 
 See above. 



Predicted Probabilities



Use Logit Coefficients & Means

Use unstandardized Beta weights to 
calculate predicted Probabilities



Calculating P-Hat
B Mean Coef*Mean

CONDITION -1.123 0.5 -0.562
frstdeadult -.025 20.88 -0.524
startage .006 29.76 0.171
Race (1=White) .222 0.46 0.102
Gender (1=Male) .125 0.85 0.106
Constant 1.016 1 1.016

Sum of column 0.310
=EXP(SUM) 0.734
=1/(1+EXP(SUM)), Predicted Probability 0.577
Probability of Not Arrested = (1-.57) 0.423



Predicting by Group - Race
B Mean Coef*Mean Black White

CONDITION -1.123 0.5 -0.562 -0.562 -0.562
frstdeadult -.025 20.88 -0.524 -0.524 -0.524
startage .006 29.76 0.171 0.171 0.171
race: 1=White .222 0.46 0.102 0.000 0.222
gender: 1=Male .125 0.85 0.106 0.106 0.106
Constant 1.016 1 1.016 1.016 1.016

sum of column 0.310 0.207 0.430
=EXP(-D14) 0.734 0.813 0.651
=1/(1+D15), Predicted Probability 0.577 0.552 0.606



Predicting by Group - Gender
B Mean Coef*Mean Male Female

CONDITION -1.123 0.5 -0.562 -0.562 -0.562
frstdeadult -.025 20.88 -0.524 -0.524 -0.524
startage .006 29.76 0.171 0.171 0.171
race: 1=White .222 0.46 0.102 0.102 0.102
gender: 1=Male .125 0.85 0.106 0.125 0.000
Constant 1.016 1 1.016 1.016 1.016

sum of column 0.310 0.328 0.204
=EXP(-D14) 0.734 0.720 0.816
=1/(1+D15), Predicted Probability 0.577 0.581 0.551



Race and Gender Resource

• Helpful resource will walk you through the 
calculations to account for both race and 
gender (black male, white female) and provide 
a link to a spreadsheet that you can use

http://staff.washington.edu/glynn/predprob.pdf

http://staff.washington.edu/glynn/predprob.pdf


More SPSS “Tricks”
• There is an save option in SPSS which will 

generate your predicted probabilities and group 
membership with your model:

Syntax:

LOGISTIC REGRESSION VARIABLES Arrest_NC
/METHOD=ENTER CONDITION frstdeadult startage race gender 
/SAVE=PRED PGROUP
/CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).



Model and Save Options

Hit SAVE

Check Probabilities and 
Group Membership

Helpful Videos -- Logistic Regression -
Predicted Probabilities (In 3 Parts) Link 
to Part 1:
https://www.youtube.com/watch?v=ks7
DQxiFn88

https://www.youtube.com/watch?v=ks7DQxiFn88
https://www.youtube.com/watch?v=ks7DQxiFn88


Stata – Post Commands

• PRVALUE – predicted value
• PRCHANGE – change from 0 to 1
• Margins see: 
• https://www.stata.com/meeting/chicago11/m

aterials/chi11_williams.pptx

https://www.stata.com/meeting/chicago11/materials/chi11_williams.pptx
https://www.stata.com/meeting/chicago11/materials/chi11_williams.pptx


Conclusion
People are often asked to provide reports on issues 
that involve 0/1 , yes/no questions.

The combined tools of Logistic Regression and 
Predicted Probabilities offer key tools to answer 
these questions.

Data and analyses are fairly straightforward. 

Interpretation and reporting can be confusing, but 
by using some simple procedures, that data can be 
presented to lay audiences. 



Conclusion
Remember: YOU ARE NOT ALONE. 

Your colleagues are your best resource. USE THEM. 

We live in an age of researcher/practitioner 
partnerships. 
Use them. 

Use Google.
Reach out to people via email. 

oconnell@udel.edu
sflower@jrsa.org

mailto:oconnell@udel.edu
mailto:sflower@jrsa.org


THANK YOU



Post-Webinar Resources-JRSA Website
On the JRSA website, we will post:
• Copy of PowerPoint including links to resources
• Spreadsheet for calculating Predicted 

Probabilities based on these data
• Dataset (Note – this dataset is a SAMPLE 

dataset created for this webinar – thus does 
not represent any particular program nor 
represent crime or trends in Delaware.)

• Syntax
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