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Two topics

ÅFeature selection with mutual information

ÅInformation in stochastic 

local-search-based 

optimization (brainstorming) 
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Feature selection with 

mutual information 
R. Battiti. 

Using the mutual information for selecting 

features in supervised neural net learning. 

IEEE Transactions on Neural Networks, 5(4):537-

-550, 1994.
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Feature selection 

ÅClassification: input features F Ą class C

ÅSupervised learning

ÅFeature selection / pre-processing
Åreduce computational cost during training and operation

Åimprove classification accuracy (less noise, less overtraining)

Åbetter explanation (more compact models which can be 

understood and explained)
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Feature selection 

Example: DNA microarray gene expression profiles. 

Of the tens of thousands of genes in experiments, only a 

small number of them is related to the targeted 

phenotypes. For example, in a two-class cancer

subtype classification problem only a few genes are 

often sufficient.

When a small number of genes are selected, their 

biological relationship with the target

diseases is more easily identified. 

These ñmarkerò genes thus provide additional scientific

understanding of the problem. 



R. Battiti Mutual Information for feature extraction 6

Feature selection 

Two general approaches to feature selection: 

filters and wrappers

Filter type methods are essentially data pre-processing methods.

Features are selected based on the intrinsic characteristics, which 

determine their relevance with regard to the target classes.

In wrapper type methods, feature selection is ñwrappedò around a 

learning method: the usefulness of a feature is directly judged by 

the estimated accuracy of the learning method.

Computationally demanding!
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Feature selection 
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Feature selection 


