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Abstract

In this talk, I will discuss two problems of great interest in cancer biology.  
(1) Reverse-engineering Gene Interaction Networks (GINs) from gene expression 
data: By treating the expression level of each gene as a random variable, and view-
ing experimental data as independent measurements of these coupled random 
variables, infer the underlying dependence structure.  It is shown that, by using the 
so-called phi-mixing coe�cient, it is possible to construct a “minimal” network con-
sistent with the data.  This approach has been validated in a lung cancer study. 
(2) Optimal feature selection for two-class classi�cation: In biology problems, the 
number of features is many times larger than the number of data points, the 
inverse of the situation in engineering machine learning problems. A new algo-
rithm, called "lone star“, is introduced for choosing just a handful of the most 
informative features from amongst tens of thousands of features. This approach 
has been validated in ovarian cancer and endometrial cancer. Some open prob-
lems will also be discussed.
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