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dropped out have increasingly large residuals, because they do not fit the model of 
increasing achievement being associated with higher probability of graduation. The 
question becomes, from a data cleaning perspective, at what point (if any) do these 
cases fail to represent the group of students we wish to generalize to? As cases have 
residuals passing 10 SD from the mean or larger, it is increasingly challenging to 
argue that they represent the population of interest. They also add disproportionate 
error to the model, as well as disproportionate levels of influence. To illustrate how 
influential these cases can be, when we picked a highly conservative cutoff point, 
cases with standardized residuals below −10 SD were removed from the analysis. 
The sample size for this analysis dropped from the original of 16,610 to 16,597  
(N = 13 removed), and the model chi-square improved from 1,491.38 to 1,556.17 
(Table 5.6a). You can also compare the parameter estimates and see that the effect 
size also increased.

Let me point out an important point. Many researchers are uncomfortable remov-
ing cases, but these 13 cases contributed a −2LL of 64.79, or an average level of mis-fit 
of 4.98 each. Evaluated as a chi-square with 1 df, the removal of each one of these cases 
leads to a significant improvement in model fit.

−15.00000

−3
.0

00
00

−2
.0

00
00

−1
.0

00
00

0.
00

00
0

1.
00

00
0

2.
00

00
0

3.
00

00
0

−10.00000

−5.00000

0.00000

1.00 0.00

−3
.0

00
00

−2
.0

00
00

−1
.0

00
00

0.
00

00
0

1.
00

00
0

2.
00

00
0

3.
00

00
0

N
o

rm
al

iz
ed

 R
es

id
u

al

z-Score(zACH)

Graduate

Figure 5.4  Standardized Residuals From zACH Analysis

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




