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There are several techniques for fitting sparse survival models to high-dimensional data, arising
e.g. from microarrays. However, sparseness of the estimates, obtained e.g. with Lasso-like
techniques, often comes at the cost of underestimating effects for the few covariates which
have a large influence. This is especially problematic when clinical covariates are included in
addition to a large number of microarray features. We address this issue in a new boosting
approach, allowing for mandatory covariates, whose coefficients are estimated unpenalized
[1]. However, when it is not known which covariates may potentially have a large effect, a
different strategy is needed. The boosting procedure is therefore extended to automatically
adapt the penalties used for estimation after every boosting step. Decreasing the penalty for
a selected covariate will favor sparse models and avoid underestimation of effects. A scheme
which increases the penalty will favor models with groups of important covariates. As it is
difficult for the user to decide on a specific penalty updating scheme, we investigate whether the
integrated Brier score, obtained via bootstrap .632+ prediction error curve estimates [3], could
be used for automatic sparseness determination. The performance of the resulting procedure
is compared to an alternative boosting strategy that employs two rounds of boosting, a first
one where the important covariates are identified and a second one where these are then
preferentially selected [2]. The advantages of our new boosting procedure will be illustrated
using microarray survival data from patients with diffuse large B-cell lymphoma.
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