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Abstract

Background: Predictive models developed on a training sample are
prone to over-optimism. In small samples, perhaps due to studying a
rare disease or other outcome, an independent validation sample is not
always feasible. Various approaches to single-sample model assessment
have been proposed including shrinkage estimators for parameter bias
and leave-k-out cross-validation.

Aim: To develop a measure of model predictive stability based
on a training sample alone. Method: Ratio of within- and between-
subject variance components (σw/σb) from leave-k-out cross-validated
predicted probabilities across bootstrapped binary logistic models is
derived as an index of model stability. In a simulation study σw/σb

is compared with differences in model performance metrics between
independent training and validation samples (∆).

Results: The variance component index exhibits good stability
across models with varying number of predictors and correlations be-
tween predictors. The index varies in both mean and variance across
predictors simulated from Normal and Exponential distributions, as
expected. Importantly, the variance components index correlates well
with the difference in model parameters across independent samples.
Conclusion: When independent sample validation is not feasible, useful
insight into model stability can be gained from variance components
derived from the training sample alone.
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