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As you can see in Figure 9.7c, we see a very different (and more accurate) picture 
of graduation when the results were converted to predicted probabilities compared 
with when they were graphed in logits. As this final graph indicates, family affluence 
has the strongest effect on graduation for students with the lowest achievement test 
scores, whereas family SES has almost no observable effect on graduation for the 
highest-achieving students.

You may still note that this is not a strong representation of the actual probabilities, 
but it is a more accurate representation of the observed probabilities than the graph 
of the interaction in logits. That is because the relationships in Figure 9.7b seem to be 
nonlinear, but this logistic regression equation does not account for that nonlinearity. 
Nonlinear interactions are complex creatures, and we will explore their applications in 
the next chapter.

Example Summary of Interaction Analysis

The effects of SES and achievement (ACH) seem to be modified by a significant inter-
action. In this case, the direct effects should be downplayed because they are modified 
by the interaction.

Following creation of the cross-product terms for ACH, SES, and sex, all three interac-
tion terms were entered together on a separate block following entry of the main effects. 
Conservative data cleaning was performed. Cook’s D values were converted to z-scores, and 
86 cases (out of 16,608, or approximately 0.5%) had values more than 5 SD from the mean 
and thus were removed. Following removal, the analysis was performed on the cleaned data.

Addition of the simple variables significantly improved the model fit, as you can see in 
Table 9.6a (χ2

(3) = 2,146.64, p < .0001). Entry of the two-way interactions also significantly 
improved the model fit (χ2

(3) = 25.17, p < .0001). Entry of the three-way interaction did not 
improve model fit (χ2

(1) < 1, p < .41) and thus was disregarded.
As you can see from Table 9.6b, only one interaction was significant: the interaction of 

ACH and SES. To explore the nature of the interaction more fully, we graphed the regres-
sion line equation assigning a value of −2 for “low,” 0 for “average,” and +2 for “high.” All 
values were converted from logits to conditional probabilities and graphed in Figure 9.7c. 
As you can see in this figure, increased achievement in eighth grade tends to increase the 
probability of graduation. However, there is less effect of achievement on graduation for 
students from families with high SES, whereas the effect of achievement is much stronger on 
students from families with lower SES. Thus, the effect of either achievement or SES must be 
considered in the context of the other variable.

Interactions and Multinomial Logistic Regression

We can do everything in multinomial logistic regression (and other models we have 
covered, such as ordinal regression models) that we could do in OLS or binary logis-
tic regression. We explored curvilinear effects in multinomial logistic regression in 




