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External Validation of a Prediction Equation

The real challenge of prediction is testing the prediction equation on a completely 
independent sample. External validity is also more relevant, because the application 
of prediction or prognostic models is to create predictions (prognostications) about 
individuals not part of the original sample. Incidence of the outcome in external 
samples is likely to be different, as is the relationship of predictors to outcomes (dis-
crimination). External samples can be made by nonrandom splits of large data sets 
(e.g., data from different locations or years/waves). As you can see in Table 17.3, data 
from NELS88 are categorized into four regions. To explore external validation of our 
model, let us leave the smallest region (the Northeast) out of the development and 
internal validation process. We will then use a random sample of the same number of 
cases in the Northeast region to explore how robust (and generalizable) the shrunken 
prediction equation is.

To make this exercise more realistic, we will work with a 10% sample of the non-
Northeast cases, leaving us with 1,337 cases, 114 of which did not graduate (a 38:1 
ratio of events to predictors, which is not bad according to prior research such as 

g8regon
Frequency Percent Valid Percent Cumulative 

Percent

Valid

1 NORTHEAST 3,127 18.9 18.9 18.9
2 NORTH CENTRAL 4,435 26.8 26.8 45.8
3 SOUTH 5,743 34.8 34.8 80.5
4 WEST 3,184 19.3 19.3 99.8
8 {MISSING} 31 0.2 0.2 100.0
Total 16,520 100.0 100.0

Table 17.3  Regions Within NELS88

Omnibus Tests of Model Coefficients
Chi-Square df p

Step 1
Step 2,174.146 3 .000
Block 2,174.146 3 .000
Model 2,174.146 3 .000

Variables in the Equation
B SE Wald df p Exp(B) 95% CI for 

Exp(B)
Lower Upper

Step 
1a

zACH 1.453 0.065 494.237 1 .000 4.277 3.763 4.862
zSES 0.972 0.062 244.831 1 .000 2.643 2.340 2.985
zACH by zSES 0.292 0.061 22.589 1 .000 1.339 1.187 1.510
Constant 3.386 0.063 2,851.816 1 .000 29.561

aVariable(s) entered on step 1: ZACH, ZSES, ZACH*ZSES.

Table 17.2  Regression Results for the Full Sample (N = 16,520)




