Integration of multiple genomic data sources in a Bayesian
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Abstract. The search for an optimal prediction model is very important in statistics. Especially
in high dimensions the question arises, which variables mainly influence prediction. Bayesian
modeling provides a good way to deal with this problem. For linear models George & McCulloch
(1993) [1] developed a promising approach, where the variable selection takes place within the
Markov Chain Monte Carlo (MCMC) sampling in an intuitive way. In survival analysis, for
example, gene expression data constitute a common example of a high dimensional setting where
only a few variables show significant influence on the prediction. Lee et al. (2011) [2] introduced
a proportional hazards model for survival which is able to deal with such applications. Aiming
to use the method of George & McCulloch (1993) [1] within survival analysis, we combined their
approach with the survival model of Lee et al. (2011) [2]. This demonstrated promising results in
an initial simulation study. To test the practical behavior and quality of the model we used data
of medulloblastoma patients and incorporated different extensions, e.g. the use of copy number
variation data attempting to guide the variable search. Furthermore, we used parallel tempering
to improve the mixture of the MCMC chains and attain more precise predictions [3]. In the
course of the analyses it could be seen that the results were marked with a high uncertainty due
to the quality and structure of the data. For future research it would therefore be essential to
use data of better quality, but apart from that, there is also still a lot of potential for additional
changes and extensions to the model. The MCMC sampler was implemented in the statistical
computing environment R [4].
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