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Abstract. Prognostic models are of primary interest in cancer research, especially
in situations where more and more data are coming from high-throughput experi-
ments. Classical statistical methods for sample size estimation, model development
and model assessment are no longer applicable or need to be adapted.

Penalized regression models are a suitable approach when dealing with many
more variables than observations (p >> n). From the class of penalty functions, L2

(ridge), L1 (lasso) and SCAD penalty have been of great interest, with the latter ones
performing variable selection immanently. Lately these models have been generalized
to time-to-event endpoints in Cox PH regression. We investigate and compare the
choice of penalties on model development in terms of variable selection and effect
estimation using simulation studies.

Once the model has been fit, the prognostic value needs to be quantified. Various
approaches have been suggested to determine predictive accuracy and explained
variation of survival models, but the context of high-dimensional data has been
rarely addressed. Again, we use simulations to compare appropriate measures that
can be applied when the prognostic model is built with penalized Cox PH regression.

No analytical methods exist to prospectively estimate sample size or power for
multivariable prognostic models when derived from a high-dimensional feature space.
Power not only depends on sample size and effect size but also on the number of
selected variables as well as the underlying method used to select variables and esti-
mate effects. We present ongoing work in the context of penalized Cox PH regression
models.
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