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from the mean,1 we are left with 16,463 cases (from an original 16,608, after removing 
145; 0.87% of the original cases).

Step 4. After Influential Cases  
Are Removed, Perform the Analysis Again

Even following data cleaning, the cubic terms failed to contribute signifi-
cantly to the model; as such, they and the interaction terms they were associated  
with were removed from the model. The final summary of the model is shown in 
Table 10.4b.

As you can see in Table 10.4b, the removal of less than 1% of the cases resulted 
in some changes to the model—leaving us with generally stronger model fit after 
the entry of each block of variables, even after removing the cubic terms, and most 
important for our purposes here in Chapter 10, a significant block of quadratic inter-
action terms on Step 4. The variable statistics are presented in Table 10.4c.

This leaves us with a final logistic regression equation shown in Equation 10.2:

Logit(Ŷ) = �3.953 + 2.638(zSES) + 2.848(zACH) + 0.841(SES2) +  
0.742(ACH2) + 2.637(ACH*SES) + 0.891(SES2*ACH) +  
0.857(SES*ACH2) + 0.211 (SES2*ACH2)                 (10.2)

1	 It may seem arbitrary that I use 4 SD for Cook’s D and 5 SD for residuals, but if you look at the data  
and graphs, you will see that my principle of removing the fewest cases for the most benefit is what is driv-
ing these decisions. If one removes cases at 4 SD for standardized residuals, we lose an undesirably large 
number of cases with little extra benefit. 

After Cleaning Data Before Cleaning Data

Model −2LL Δ−2LL p −2LL Δ−2LL p

Intercept only 9,280.79 — — 9,962.22 — —

Step 1: zSES, 
zACH

6,996.61 2,284.18 < .0001 8,059.12 1,903.115 < .0001

Step 2: SES2, ACH2 6,944.85 51.76 < .0001 8,043.62 15.482 < .004

Step 3: zSES × 
zACH

6,907.15 37.70 < .0001 8,023.16 20.46 < .0001

Step 4: quadratic 
interaction terms

6,860.31 46.84 < .0001 8,020.11 3.05 Not 
significant

Table 10.4b  �Summary of Curvilinear Interaction Model After Data Cleaning  
(N = 16,643)

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




