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Steyerberg et al., 2001a, 2001b). I also sampled 1,337 cases from the Northeast sample 
so we can directly compare model statistics to observe shrinkage.

The analysis of this original sample is presented briefly in Table 17.4. As you can 
see in Table 17.4, this random subsample of the overall data set already has drifted 
from the original regression coefficients. Although the intercept and effect of zACH 
are relatively similar, the effects of zSES and the interaction have drifted substantially.

Overall Performance (Brier Score)

To calculate the Brier score for this example, I used Equation 17.4 to create predic-
tion/prognostication scores and then used Equation 17.3, which resulted in a score 
of 0.047, which is on the low end of the performance scale (recall that 0.00 would be 
perfect prognostication/prediction).

Estimated Shrinkage

Based on Equation 17.4, with our initial model χ2 = 159.495 and three predictors, 
we would expect shrinkage of 0.981, which is very small (expected overall model fit 
shrunken to χ2 = 156.495). We could then weight each coefficient by that factor and 
supposedly get a more replicable analysis. However, as you can see in Table 17.5, this 
shrinkage estimate is a bit conservative.

If you were performing simple prognostication (prediction) based on this single 
sample, you could create a prediction equation (as shown in Equation 17.5) and 
observe how closely the prediction explains the results.

	 Ŷ = 3.401 + 1.458(zACH) + 1.203(zSES) + 0.581(SESACH)	 (17.5)

Taking scores generated by Equation 17.5 and entering these scores as the sole pre-
dictor produced the results in Table 17.5, which represents an indicator of calibration. 
There are a few aspects to this analysis to note. First, because we have the same number 
of cases, we can compare the model chi-square to the original model (147.641 versus the 
original chi-square of 159.495) as an example of shrinkage, an analogue to the indicators 
that we get from OLS regression.

Omnibus Tests of Model Coefficients
Chi-Square df p

Step 1
Step 159.495 3 .000
Block 159.495 3 .000
Model 159.495 3 .000

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

Lower Upper

Step 1a

zACH 1.458 0.240 36.997 1 .000 4.295 2.686 6.870
zSES 1.203 0.216 31.147 1 .000 3.330 2.183 5.081
SESACH 0.581 0.213 7.430 1 .006 1.787 1.177 2.713
Constant 3.401 0.232 215.376 1 .000 29.988

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

Table 17.4  Logistic Regression in the Reduced (n = 1,337) Sample




