
420    Regression & Linear Modeling

Using Bootstrap Analysis to  
Estimate a More Robust Prognostic Equation

General Bootstrap Methodology  
for Internal Validation of a Prognostic Model

Several authors have talked about using bootstrap methodologies for internal 
validation purposes, keeping in mind that the model is only as good as the sample. 
In general, starting with your internal validation sample, perform the following 
steps:

1.	 Perform bootstrap resampling to produce a derivative sample of the same size.
2.	E stimate the regression equation in the bootstrap sample.
3.	 Using the equation from step 2, calculate the PI (another term for predicted 

values) within the original sample.
4.	 Create a model with the binary outcome as the dependent variable and the PI 

as the only predictor in the original sample.

5.	 Record s, the unstandardized regression coefficient for PI.

6.	 Repeat steps 1–4 multiple times to create a large number of ss that can be aver-
aged to estimate the shrinkage value that can be used to weight the regression 
coefficients in the final model.

Figure 17.1  Receiver Operating Characteristic Curve
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