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Abstract

The biological processes are studied by theaye@analysis, which leads to a large
number of genes, thus become necessary, the automated methadshis study, we
examine theinfluence of algorithmic parameters in the prediction power of a gene
signature and in the selectiorrqgicess of the signature. #focus on one gene selection
approach applied on a dataset of the buddiBgccharomyces cerevisjagith quite
different parameers and evaluate the influence on the selected signature. In
particular, we adopt a recursive feature elimination process, where at each step the
prognostic power of the set of remaining genes is evaluated by five different classifiers
as well as by foufusions of these classifiers. Moreover, multiple runs of this process
provide us the assignment of statistical significance in the genes, based on their
relative frequencies of occurrence.

We also study the fusion scheme in order to reduce uncertaingéeted to the
classifier that evaluates the significance of genes. More specifically, we consider
logisticsigmoid kernel nearest centroid kernel minimum squared errorkernel
subspace, kearest neighborand support vector machingclassifiers with dferent
parameters and/or kernel functions, as well &sur fusion methods, i.efirstly,
classifier selection with feature space partitioning using self organized map, and
secondly,classifier fusion withcombination based orfuzzy weigh$, on agradient
descent learning algorithm and on the mixing of the last.tivbe selection process is
embedded into a cross validation scheme in order to enhance the confidence on the
generalization of resultsWe consider the differences of signatures based on the
overlap and also the biological annotation of selected genes, using the MIPS FunCat
architecture.

We find out that a robustly identification of a number of highly differential genes
Oy 2FFSN) a322Ré¢ LINSBRAOGAGDS L2 gSetlracyyg GKS
achievedby the mixtures of experts, can be significantly better than the one of the
individual classifiers. Last but not least, we found out tthéferent selection schemes
result in a diverse size of gene signature, with differences in thectselegenes.
Nevertheless, when we annotate the genes of each signature we find out that the
same biological processes are invoked, with possibly small differences in the relative
frequency of participation.
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