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Logistic Regression  odds ratio 

 What: Identifies the “odds” of the dependent variable occurring when independent variables are present. 

 Why: Multiple regression is not suitable when you have categorical dependent variables.  Logistic 

regression allows you to assess how well your set of predictor variables explains your categorical 

dependent variable. 

 How: Watch the youtube videos 

 

Purpose: You are interested in predicting AND you have a dichotomous dependent variable.  This means that 

your dependent variable is categorical and has only two possibilities (e.g., Did Kevin pass his statistics exam? 

Yes / No).    

 

Variables: Dependent variable is categorical and dichotomous (code this 0 & 1).  Independent and Control 

Variables can be continuous or categorical.   

 

Assumptions:  

 Sample size = a small sample with a large number of predictors can create problems with convergence 

 Multicollinerarity = make sure your predictor variables are strongly related to dependent variable but 

NOT each other 

 Outliers = examine outliers because they might affect “goodness of fit” 

 Logistic regression does not make assumptions regarding distribution of scores for predictor variables 

 

Preliminary tests: First run bi-variable correlations between each independent variable (# of hours spent 

studying) and the dependent variable (pass stats exam).  If there is not a correlation/relationship between the 

independent and dependent variables when just the 2 of them are present, that independent variable is not a 

strong predictor.    

 

Other considerations: You might want to include variables in the logistic regression that are not strong 

predictors for theoretical reasons.  Additionally, you might want to include variables because previous research 

has indicated that they are important.  Sometimes, non-significant findings are just as important.  

Funny Example: The Residence Hall Director does not like to carry her groceries up 5 flights of stairs. 

Research question: What factors predict the likelihood that a student will vomit in the residence hall elevator?  

 

Dependent variable: Yes = 1 /No =0 

 

Independent or control variables: How much did the student drink?  Did the student eat dinner?  Is the student 

Male or Female?  What is the student’s body weight?  Has the student vomited in the elevator before?  What is 

the student’s GPA? How old is the student?  Did the student combine alcohol with other drugs (pot)?  What 

floor does the student live on? 

 

Use: What are the odds that a female student (125lb) with a 3.2 GPA who lives on the 4th floor and consumed 

10 beers and 2 shots of vodka, ate a small dinner at 5 pm, has not vomited in the elevator before, and did not use 

other drugs will/will not vomit in the elevator tonight?  

 

Journal article example:  Wong, Y. J., Brownson, C., & Schwing, A. E. (2011). Risk and protective factors 

associated with Asian American students' suicidal ideation: A multicampus, national study. Journal of College 

Student Development, 52(4), 396-408. 

 

Textbook references: Pallant, J. (2007). Chapter 14; Mertler, C. A., & Vannatta, R. A. (2013) Chapter 11 
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SPSS Example:  

Research question: What factors best predict if an institution will offer Autism Spectrum Disorder (ASD) 

specific support services or programs?   

 

Data prep:  

 Make sure you know your code book  

 Have the dependent variable coded as 0/1.  The 0 code should be assigned to absence of activity; 0 = no 

ASD program and 1 = has ASD program  

 Have the independent variables coded.  Peer mentor program 0= No, 1= Yes; Single Residence Hall 

Room 0=No, 1 =Yes; Provides Sensory Accommodations 0=No, 1= Yes; Number of students with ASD 

is continuous.  

 

Like most SPSS output there is an overwhelming amount of information. I will highlight the key aspects.  

Syntax 

 

Output 

Case Processing Summary 

Unweighted Casesa N Percent 

Selected Cases Included in Analysis 400 85.3 

Missing Cases 69 14.7 

Total 469 100.0 

Unselected Cases 0 .0 

Total 469 100.0 

a. If weight is in effect, see classification table for the total number of cases. 

 

Dependent Variable Encoding 

Original Value Internal Value 

.00 0 

1.00 1 

  

Commented [kb1]: Check here to make sure you have 
the number of cases you expect.  I had 469 people take my 
survey so we are good! 

Commented [kb2]: How SPSS has dealt with coding your 
dependent variable. Make sure 0 = no so your interpretation 
is easier.  If you have properly created a dummy variable 
this should not be an issue. 
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Categorical Variables Codings 

 Frequency 

Parameter coding 

(1) 

dummy Sensory YES .00 230 .000 

1.00 170 1.000 

dummy Single Dorm RP YES .00 251 .000 

1.00 149 1.000 

dummy Peer Mentor YES .00 207 .000 

1.00 193 1.000 

 

Block 0: Beginning Block 

Classification Tablea,b 

 

Observed 

Predicted 

 
recode ASD program Overall Yes for 

Logistic regression Percentage 

Correct 
 

.00 1.00 

Step 0 recode ASD program Overall 

Yes for Logistic regression 

.00 283 0 100.0 

1.00 117 0 .0 

Overall Percentage   70.8 

a. Constant is included in the model. 

b. The cut value is .500 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -.883 .110 64.581 1 .000 .413 

 

Block 1: Method = Enter 

Omnibus Tests of Model Coefficients 

 Chi-square df Sig. 

Step 1 Step 49.126 4 .000 

Block 49.126 4 .000 

Model 49.126 4 .000 

  

Commented [kb3]: This is the same concept as the 
previous box, only for your categorical predictor variables.  
Check to make sure that you have the correct number of 
cases in each space.  For example, I know from my 
descriptive statistics that 230 of my institutions did not offer 
sensory accommodations and 170 did.  So far I am doing 
good!  Make sure to check all your variables.  

Commented [kb4]: Results of analysis without any 
independent variables used in the model. This is your 
baseline. 

Commented [kb5]: Percent of cases correctly classified 
by the overall model without the predictor variables (SPSS 
guessed).  We hope that this will improve later. 

Commented [kb6]: This is where our predictor variables 
are tested. 

Commented [kb7]: Gives an overall indication of how 
well the model performs over and above the results for 
Block 0.  You want a highly significant value!  This is also 
called the “Goodness of Fit” test.  

Commented [kb8]: You report this Chi-square value and 
Degrees of Freedom.  Note color coding with write up 
below. 



Brown, K. R.     Logistic Regression Handout       Spring, 2016 

 

Model Summary 

Step -2 Log likelihood 

Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 434.374a .116 .165 

a. Estimation terminated at iteration number 4 because parameter 

estimates changed by less than .001. 

 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 9.317 8 .316 

Classification Tablea 

 

Observed 

Predicted 

 
recode ASD program Overall Yes for 

Logistic regression Percentage 

Correct 
 

.00 1.00 

Step 1 recode ASD program Overall 

Yes for Logistic regression 

.00 255 28 90.1 

1.00 75 42 35.9 

Overall Percentage   74.3 

a. The cut value is .500 

 

 

 

 

 

 

 

Variables in the Equation 

 B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1a dmPeerMentorYES(1) 
1.136 .244 21.720 1 .000 3.115 1.932 5.023 

dmSingleDormRPYES

(1) 
.451 .247 3.343 1 .067 1.570 .968 2.548 

dmSensoryYES(1) .648 .241 7.206 1 .007 1.912 1.191 3.068 

ImNumASDstudent .016 .008 4.312 1 .038 1.016 1.001 1.031 

Constant -2.188 .253 75.063 1 .000 .112   

a. Variable(s) entered on step 1: dmPeerMentorYES, dmSingleDormRPYES, dmSensoryYES, ImNumASDstudent. 

Commented [kb9]: Amount of variation in the Dependent 
Variable that is correctly explained by the model.  My model 
explains between 11.6% to 16.5%.    Do not go to Vegas and 
bet on my model.  

Commented [kb10]: Another test for “Goodness of Fit;” 
however, this test you want to be non-significant or greater 
than .05. 

Commented [kb11]: How well the model is able to 
predict the correct category (No ASD program/ Yes ASD 
program) for each case. You can compare this with the 
Block 0 Classification table to see the improvement.  (Hint: 
74.3- 70.4 = 3.9 which is not a great improvement). 

Commented [kb12]: The model correctly classified 74.3% 
of the cases. 

Commented [kb13]:  This table gives us information 
about the importance of each of your predictor variables.  

Commented [kb14]: B Values are equivalent to B values 
obtained in multiple regression.  Check to see if they are  + 
or – as that will indicate direction of the relationship.  What 
factors increase the likelihood of a relationship and what 
factors decrease it. If you coded variables properly, a 
negative B means that an increase in the independent 
variable will result in a decrease in the dependent variable.  

Commented [kb15]: The Wald test, is the test statistic 
you will see. 

Commented [kb16]: Sig. is your statistical significance.  
Peer mentoring is stat. sig and single residence hall room is 
not. 

Commented [kb17]: Exp(B) is your Odds Ratio. 
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Example Results Write Up and Table: 

Model 1 used the number of students registered with documentation for ASD, single room at reduced price, 

sensory accommodations, and peer mentoring, to predict if an institution offered overall ASD specific programs.  

Preliminary analyses were performed to ensure no violation of the assumptions of normality, linearity, and 

homoscedasticity.  The initial relationship between number of students registered with documentation for ASD and 

whether or not an institution had overall ASD specific services was investigated using Spearman’s rho correlations 

coefficient.  Spearman’s rho is the non-parametric alternative used when one of the variables in the correlation is 

categorical. There was a weak positive relationship between the two variables r = .12, n = 466, p <. 01.  This indicates that 

an increase in the number of students registered with documentation for ASD is associated with an increase in overall 

ASD specific services.  However, the coeffiecient of determination for this correlation is .014.  Therefore, the number of 

students registered with documentation for ASD explains 1.4% of the variance in overall ASD specific services. 

Logistic regression was performed to assess the impact of a number of factors on the likelihood that overall ASD 

specific services were provided.  The full model containing all predictors was statistically significant, χ2 (4, n = 400) = 

49.13, p < .001, indicating that the model was able to distinguish between respondents who reported their institution had 

overall ASD specific programs and those who did not.  The model as a whole explained between 11.6% (Cox and Snell R 

squared) and 16.5% (Nagelkerke R squared) of the variance and correctly classified 74.3% of cases.   

Depicted in Table 10, three of the independent variables made a statistically significant contribution to the model.  

The presence of a sensory accommodation for students with disabilities had an odds ratio of 1.91.  This was the second 

strongest predictor of the institution having an overall ASD specific program; indicating that respondents who worked at 

institutions with sensory accommodation were 1.91 times more likely to report their institution had an overall ASD 

specific program than those who did not have sensory accommodations.  The presence of peer mentoring, with an odds 

ratio of 3.12, was strongest predictor of the institution having an overall ASD specific program.  This indicated that 

respondents who worked at institutions with peer mentoring were over three times more likely to report their institution 

had an overall ASD specific program than those who did not have peer mentoring.  The odds ratio of 1.02 for number of 

students registered with documentation for ASD was slightly greater than 1.  This indicates that, controlling for all other 

factors in the model, for each additional student registered with documentation for ASD respondents were 1.02 times 

more likely to report having an overall ASD program.   

 

Table 10 

Logistic Regression Predicting If Overall ASD Specific Services are Provided (Model 1) 

 

Predictor B S.E.        Wald df            O.R. 
 

Single room (rp) 

   Yes 

 

Sensory accom. 

   Yes 

 

Peer mentor  

   Yes 

 

Students ASD 

 

Constant 

 

0.45 

 

 

0.65** 

 

 

 1.14** 

 

0.02* 

 

  -2.19** 

 

.25 

 

 

.24 

 

 

.24 

 

.01 

 

.25 

 

 

3.34 

 

 

7.21 

 

 

21.72 

 

4.31 

 

75.06 

 

1 

 

 

1 

 

 

1 

 

1 

 

1 

 

1.57 

 

 

1.91 

 

 

3.12 

 

1.02 

 

.11 

Note: *p < .05. **p < .01.  n =400.  

 rp = reduced price; accom. = accommodation. 

 


