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The identi cation of di erentially expressed genes (DEGS) is crucial for understanding the
molecular mechanisms underlying various biological conditions and diseases. Traditionally, this
process utilizes statistical methods which manage high-dimensional data and adjust for multiple
testing to ensure statistical and biological relevance. These methods assume the independence of
genes, which is not usually the case, many of genes are correlated when there is a stimila. In this
dissertation, we will work on the methods that could consider the correlation in nding the DEGS
to improve the power of tests.

We have developed a novel approach to multiple hypothesis testing using Bayesian decision rules
that account for cor:fation e ects amonggiakgeted genes, transitioning from traditional 0-1 loss

functions to a more gexibl loss to cofgtrol he e Dj ry (FD, ur odo,
includes innovative ramdier stimation ECnniquestailor thegcomple of ge
expression data. We Tigordusly* validated dur approath thro exter™®e simO¥®Lions

demonstrate the e ciency and robustness of our tests. Speci cally, we applied our methods to
COVID-19 data to highlight potential improvements in identifying di erentially expressed genes.
Additionally, we expanded our framework to include analyses based solely on p-values, allowing
our methods be be used for many published studies where only p-values are available.. This
comprehensive approach not only enhances the statistical power but also provides a more accurate
tool for biological discovery in genomics research.
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