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• Too many features

• Irrelevant features

• Correlated/Redundant
features
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FSS: The Problem?
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• To improve
performance accuracy

• To find smaller
models for the data

• To find the “Optimal
Subset”
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FSS: The Goal
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Relevance & Optimality

• Optimal feature subset  gives maximum
accuracy of induced classifier

• Strong Relevance: removal results in
performance deterioration of Bayes
classifier

• Weak Relevance: not strongly relevant but
performance of Bayes is worse without it

• Otherwise irrelevant
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Filter Approach

In p u t F eatu res In d u c tion  A lg orith m
F eatu re

S u b set S e lec tion
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• Focus Algorithm: searches for minimal set

• Relief Algorithm: searches all relevant
features (weak & strong)

• Decision Trees Algorithms =>fragmentation



Wrappers for FSS
Wrapper Approach

Training Set Feature selection search

Feature Evaluation

Induction Algorithm

Final Evaluation

Induction
Algorithm

Test Set Est.
Accur.
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Wrapper Approach

• State Space Search:  where  state = feature
subset

• Use given criteria to evaluate: estimated
prediction accuracy (x-validation)

• Define search space operators (add/del feat)

• Best-first search, ends if 5 consecutive non
improving nodes.
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Experimental Results

• Table 15 page 30
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Summary

• FSS in supervised learning

• Capture intuition better: weak and strong
relevance

• Optimal features do not necessarily
correspond to relevant

• Feature relevance helped motivate
compound operators
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Summary

• Best First search with compound operators:
strong performer, improves accuracy and
compressibilit y

• On average, FSS improved performance on
NB and C4.5

• PROBLEMS with Wrappers: Overfitting
and CPU time required

12



Wrappers for FSS


