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Ordered Logit (Proportional Odds) Model

Another extension of the binary logistic regression model is the ordered logit, or pro-
portional odds model. This model is designed to deal with ordinal (ordered, ranked) 
variables such as the marijuana variable we have been exploring through the first part 
of this chapter. Multinomial logistic regression can handle this variable just fine, as 
you have seen, but it is most specifically designed for handling nonordered variables 
(e.g., what type of diet one is going to attempt, which method of birth control an indi-
vidual will use, what college major a student will matriculate into, etc.). Although I 
made a passing argument that the marijuana classification may represent qualitatively 
different groups (nonusers, people who tried it but never used it, occasional user, 
and frequent user), the multinomial analysis does not take advantage of the fact that 
in this variable, categories might be ordered. This variable meets the definition of an 
ordinal variable, in which there is rank ordering but there are no consistent intervals 
between groups.

In the social sciences, one of the most common applications of this model could 
be analysis of Likert-type scales, where responses are on a scale such as in Table 6.7.

Although these scales are often treated as interval or ratio variables by scholars, in 
reality we have no idea how much distance is between “strongly disagree” and “agree” 

and whether that is the same distance as 
between “neutral” and “agree.” Another 
example of this type of scale is from the 
same National Health Interview Survey 
data we have been using for our diabetes 
analyses (Table 6.7b).

There are several types of ordinal 
logit models, each discussed thoroughly 
in Menard (2010). Although there are 
interesting choices in the literature, 
it seems the most commonly imple-
mented choice in the statistical software 
is the cumulative logit model. This ordi-
nal logistic regression model essentially 
performs a series of cumulative binary 
logistic regressions comparing all groups 
below a particular threshold with all 
groups above a threshold. For example, 
with the marijuana variable, the first 
binary comparison would be group 0 
versus all other groups (1, 2, and 3). 
The next comparison would be groups 0 
and 1 versus all other groups (2, 3). The 
third and final comparison would be 
groups 0, 1, and 2 versus 3. In this way, 
ordinal logistic regression provides three 

Table 6.7b  �In the Past 30 Days, How 
Often Have You Felt So Sad 
That Nothing Could Cheer 
You Up?

Value Description

1 ALL the time

2 MOST of the time

3 SOME of the time

4 A LITTLE of the time

5 NONE of the time

Table 6.7a  Example Likert Scale

Value Description

1 Strongly disagree

2 Disagree

3 Neutral

4 Agree

5 Strongly agree




