
30    Regression & Linear Modeling

talking about multiplicative effects. If you look at Figure 2.4, you can see an exam-
ple of a multiplicative effect, where the effects of one variable depend on the effect 
of a second variable. For example, during recent decades, there has been extensive 
discussion about sex differences in math achievement test scores. This was a par-
ticular issue back in the 1980s, when the National Center for Education Statistics 
began the High School and Beyond (HS&B) study of high school students (informa-
tion and data from the HS&B study are available at http://nces.ed.gov/pubsearch/ 
getpubcats.asp?sid=022). In the 1980s, we knew that in general, girls underper-
formed on mathematics achievement tests compared with boys. As Figure 2.4 shows, 
that general pattern, however, is not the same in all types of schools. In this example, 
we see that there is a trend for much larger schools to have larger math achievement 
gaps and for smaller schools to have smaller achievement gaps. In other words, the 
effect of student sex differs depending on the size of the school (and probably many 
other variables). Again, there are many reasons for this that we will not get into, but 
the conclusion is interesting—that context matters. It is not simply a linear relation-
ship; rather, there are a variety of relationships that depend on the context in which 
the students find themselves. Similarly, it is likely that when you look for them, you 
will find and model interaction effects when running logistic regressions. We will 
explore interaction effects in chapters to come.

As with curvilinear effects, if you fail to model these interaction effects and 
they are indeed present, the model is misspecified, and the results of the analysis 
are likely to be mistaken as well. To model a multiplicative (or nonadditive) effect, 
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Figure 2.4  �An Example of an Interaction Between Two Variables, A Multiplicative 
Effect

DATA SOURCE: National Center for Education Statistics High School and Beyond study data (http://nces.ed.gov/pub 
search/getpubcats.asp?sid=022).
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