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Cases with residuals greater than |4| were removed first, and then cases with Cook’s D 
greater than 5 SD from the mean were removed. This left 16,463 cases from an original 
16,608 (removing 145, or 0.87% of the original cases).

As you can see in Table 10.4b, following data cleaning, all blocks of variables significantly 
and impressively improved the model except the last block containing the cubic interaction terms. 
Thus, all cubic terms were removed from the final model, which you can see at the bottom of 
Table 10.4c. This regression equation was used to compute predicted values for students with 
low (−2), average (0), and high (2) achievement across a range of family SES values. These 
predicted logits were then converted to predicted probabilities and are presented graphically 
in Figure 10.1e.

Examining this curvilinear interaction, we can see that although family SES generally is 
considered to have a moderately strong influence on student outcomes, our findings indicate 
that the dynamics might be more complex. For the most part, family SES does not appear to 
have a strong impact on graduation rates for students with average or high achievement test 
scores, where graduation rates are relatively consistent and high. The only influence we see 
from family SES is in the lower range of student achievement. For average students, gradua-
tion rates seem to increase from about 90% to almost 100% as family SES increases from 2 
SD below the mean to average. For students with high achievement test scores, graduation 
rates are virtually 100% across the entire range of family SES. It is, however, the students 
with low achievement test scores that show the strongest effect of SES on graduation rates.

For these students, as SES increases from very low to average, graduation rates more than 
double, increasing from about 32% to about 77%. As SES increases above the mean, gradu-
ation rates increase at a slower rate. Thus, we can conclude that although achievement scores 
are predictive of graduation rates, and family affluence is also predictive of graduation rates, 
it is in the combination of the two variables, and particularly when students are below average 
in both variables, that we see the lowest graduation rates. Having either average or higher 
achievement or SES seems to be associated with relatively high probabilities of graduation.

Summary

A “simple” linear interaction indicates that the slopes of a regression line are dif-
ferent for different values of another variable. A curvilinear interaction indicates that 
the shape of the curves is different for different values of another variable. In this 
case, we see a clear quadratic curve for relatively low-achieving students indicating 
that the probability of graduation increases as SES increases, flattening out as SES 
tends toward relatively high values. For students with average or high achievement, 
the effect of SES is less pronounced.

Using these simple steps in much the same way that we did in simpler analyses in previ-
ous chapters, we can uncover interesting and compelling effects in our data.

Curvilinear Interactions Between  
Continuous and Categorical Variables

Let us now examine an interaction between an unordered categorical variable and a 
continuous variable. The mechanics of this type of analysis are similar to when we 




