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In the context of class prediction, statistical methods are needed for  assessing the additional 

predictive power of high-dimensional microarray data compared to  simple clinical 

parameters alone. While, according to Ntzani and Ioannidis (Lancet 2003,  362:1439--1444), 

``adjustment for other classic predictors of the disease outcome [is] essential'', the step is 

often  performed using sub-optimal methods and not adequately described in medical 

literature. Such  clinical parameters which include e.g.  age and sex of the patient, disease 

duration, relapse rate or  tumor grade are usually much easier and cheaper to collect than 

microarray data. The question of  the additional predictive power of microarray predictors 

must be addressed fairly, i.e. without  favouring microarray data through overfitting 

mechanisms.  

I propose a novel two-step approach based on PLS dimension reduction  and random forests 

embedding the idea of pre-validation suggested by Tibshirani and Efron (Stat  Appl Genet 

Mol Biol 2002, 1:1). This approach is fast, flexible and can be used both for assessing the  

additional predictive value of microarray predictors and for building  improved hybrid 

classification rules. It can also be easily generalized to other prediction problems (regression, 

survival). The  new method is illustrated through simulations and an application to breast 

cancer data.  

In this context, I also discuss some technical issues related  to  prediction in high-dimensional 

settings such as preliminary variable selection or (PLS) dimension reduction, and 

methodological aspects of the comparison and validation of  prediction methods. 


