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FSS The Problem?

* Too many features
 |rrelevant features

e Correlated/Redundant
features
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FSS The Goal
.’  Toimprove
performance accuracy

e Tofind smaler
models for the data

e Tofindthe"Optimal
Subset”
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Relevance & Optimakl

o Optimal feaure subset gives maximu
accuracy of induced classifier

« Strong Relevance: removal resultsin
performance deterioration of Bayes
clasgfier

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

e Otherwiseirrelevant
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Filter Appro$

Feature
Subset Selection

Input Features Induction Algorithm

* Focus Algorithm: seaches for minimal set

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

e Decision Trees Algorithms =>fragmentation
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Wrapper Appre
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Wrapper Appro§

State Space Search: where state = feature
subset

Use given criteriato evaluate: estimated
prediction accuracy (Xx-validation)

Define search space operators (add/del feat)

Best-first seach, ends if 5 consecutive non
Improving nodes.



Wrappers for FSS

Experimental R*s

e Table 15 page 30
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Sum

 FSSin supervised learning %

« Capture intuition better: weak and strong
relevance

* Optimal feaures do not necessarily
correspond to relevant

* Feature relevance helped motivate
compound operators
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Sum

e Best First search with compound o CH‘Z%

strong performer, Improves accuracy and
compressbility

* On average, FSSimproved performanceon
NB and C4.5

« PROBLEMS with Wrappers: Overfitting
and CPU time required
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