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Curvilinearity in Poisson Models

Note that like all other regression models, we assume that the relationship 
between the logarithm transformed count and the predictor(s) is linear. As in 
previous models (and Equation 11.2b), we can test whether that is the case. 
Converting predicted log counts back to counts is slightly simpler than in logistic 
regression—we can merely exponentiate the predicted log values to arrive at pre-
dicted counts (Coxe et al., 2009), making visual representation and interpretation 
of effects easier on the reader.

Similar to the logic of logistic regression (where a significant predictor means that 
there are different probabilities of an outcome as a function of the value of the pre-
dictor), a significant predictor in Poisson regression indicates a potentially different 
underlying Poisson process and a different average count as a function of the value 
of the predictor.

The Nature of the Variables

In Chapter 6, we explored multinomial and ordinal logit models, showing 
how interesting things can get when you model variables more granularly rather 
than the yes/no EVER_MJ variable we had used in the binary logistic examples. 
The “better” marijuana use variable, shown in Table 11.2a, was what we used and 
appears to be measuring the number of times someone used the substance. This 
type of variable would have been an excellent candidate for exploration through 
Poisson modeling if the actual reported counts were available, rather than as 
presented in Table 11.2a. Because this variable does not include actual counts, 
but rather uneven intervals of counts, it would not be appropriate for this type 
of analysis. Count data measurement should usually be ratio-level measurement 
if you are truly counting things or events (because zero would represent zero 
things or events, making it a meaningful zero), and this variable in Table 11.2a is 
clearly ordinal measurement because of the unequal intervals due to clustering 
of responses.

Original Category Frequency Label

0 13,487 Tried marijuana 0 occasions

1   1,578 Tried marijuana 1–2 occasions

2   1,094 Tried marijuana 3–19 occasions

3     751 Tried marijuana 20 or more occasions

Table 11.2a  In Lifetime, Number of Times R Used Marijuana

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




