
106    Regression & Linear Modeling

the probability of something happening within a condition. Thus, we can see that for 
a student with above-average eighth-grade achievement, the probability of graduating 
is 7,621/7,790, or about 97.8%. Almost all students with above-average achievement in 
eighth grade stick it out to graduate in twelfth grade in the United States, according to 
these data. For those with below-average achievement in eighth grade, the story is dif-
ferent. Only 7,512/8,820 graduated from this group, or about 85.1%. Although this is 
still high, the conditional probabilities are different (significantly so). As we discussed 
previously, in logistic regression, we convert these statistics to odds:

Odds(graduate) = probability of graduate / probability of not graduate.

Odds(graduate) = π / (1 − π)

In the case of these data, the conditional odds of graduating are 45.09 for those with 
high achievement and about 5.74 for those with low achievement. You can see that 
these odds look very different depending on what group you are in (odds calculations 
tend to magnify effects like this). Finally, the ratio of the two odds, or the change in 
odds from one group to the other (the slope of the effect, literally), is

Odds ratio = odds(graduate) / odds(not graduated)

= 45.09 / 5.74

= 7.85

Thus, we can say that the odds of those with “high” achievement graduating are 7.85 
that of those with “low” achievement.

Simple Logistic Regression Using Statistical Software

Now let us confirm that our hand calculations match with SPSS calculations. Using 
the same data (available on the book website), I predicted GRADUATE from ACH_
LOHI (the terrible binary variable we calculated from a beautiful continuous variable 

Table 5.3  Figuring Odds and Odds Ratios by Hand

GRADUATE
Total

Conditional 
Probabilities Odds

OR
(Change in Odds)0.00 1.00

ACH
High (1)   169   7,621   7,790 0.978306 45.09467 7.851948
Low (0) 1,308   7,512   8,820 0.851701 5.74312

Total 1,477 15,133 16,610 0.911078

DATA SOURCE: National Education Longitudinal Study of 1988 (NELS88) from the National Center for Education Statistics 
(http://nces.ed.gov/surveys/nels88/).




