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we want to value the simplest model that best explains the data. Using this principle, 
we want to evaluate simpler models first, and only accept more complex models when 
they add significantly to the goodness of fit of the model. Of course, we also have 
mathematical considerations, such as the fact that we have to enter simpler terms (lin-
ear effects of each variable) before we can evaluate the more complex (curvilinear or 
interaction) effects.

Let us start this analysis with some relatively simple models: linear effects first, 
then curvilinear effects, then linear interaction terms, and then curvilinear inter-
action terms. Thus, I would enter zSES and zACH in the first block of variables; 
zACH2, zSES2, zACH3, and zSES3 on the second block; the linear interaction term 
on a third step; quadratic interaction terms on the fourth step; and then cubic inter-
action terms on the final step. My thinking is laid out in Table 10.4a, along with a 
summary of how these steps are evaluated as contributing or not contributing to 
the model fit.

Isn’t it discouraging that in a chapter focused on curvilinear interactions, the last 
two steps of our first example are not significant? Never fear, intrepid reader. Your 
favorite author has the situation well in hand. Continue on to the next section.

Step 3. Clean the Data Thoughtfully  
to Ensure You Are Not Missing an Interesting Effect

After performing an initial analysis, standardized residuals and Cook’s Distance 
(Cook’s D; converted to z-scores) were examined. A small percentage of cases had a 
Cook’s D greater than 4.00, as you can see in Figure 10.1c. Yet even after removing those 
cases, there were a significant number of cases with extreme residuals, as you can see 
in Figure 10.1d.

Following data cleaning of cases with Cook’s D more than 4 standard deviations 
(SD) from the mean and then cases with standardized residuals greater than 5 SD 

Model −2LL Δ−2LL p for Δ−2LL

Intercept only 9,962.22 — —

Step 1: zSES, zACH 8,059.12 1,903.115 < .0001

Step 2: zSES2, zACH2, zSES3, zACH3 8,043.62 15.482 < .004

Step 3: zSES × zACH 8,023.16 20.46 < .0001

Step 4: �zSES2 × zACH, zSES × zACH2, 
zSES2 × zACH2

8,020.11 3.05 Not significant

Step 5: all cubic interaction terms 8,016.27 3.85 Not significant

Table 10.4a  �Summary of Curvilinear Interaction Model Before Data Cleaning  
(N = 16,608)

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




