
Optimal Designs for Gene Expression Data using Model Averaging Estimators 

In this thesis, optimal designs should be constructed for the simultaneous analysis of gene 
expression data. The analysis will be based on the VPA data, which contains gene expression 
data of valproic acid applied to human embryonic stem cells for thousands of different genes 
(see Krug et al. (2013) for details).  
In a first step the data set will be analysed with respect to the Akaike information criterion 
(AIC) in order to select an appropriate concentration-response curve for each gene. Using 
these results, a design optimality criterion will be derived that addresses the simultaneous 
inference of all genes by also taking into account the distribution of the selected models 
(based on the AIC). More precisely, the results of Alhorn et al. (2021) shall be used to derive 
an appropriate optimality criterion for the problem at hand. The performance of the design, 
which optimizes the developed criterion, shall be compared to other designs by using a 
simulation study.  
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