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MOTIVATION

• Classification algorithms’ performance depends on
instances description

• Work in Feature Subset Selection
• Filter Model
• Wrapper Model



MOTIVATION
• Naive Bayes Classifier

• Assuming independent attributes

• P(a1,a2…an|vj) = P(a1|vj) · P(a2|vj) … P(an|vj)

• p

• Goal: Obtain an extended-Naive Bayes algorithm
robust to attribute dependecies



FBL ALGORITHM

• Naive Bayes data flow



FBL ALGORITHM

• FBL Extended data flow



FBL ALGORITHM

• FBL
• Wrapper
• Search guided by dependencies among

attributes



FBL ALGORITHM

• Steps
• Initialization
• Dependencies Analysis



FBL ALGORITHM

Attributes = {att1, att2…att6}

[att2,att5] : 0.97
[att1,att3] : 0.89
[att4,att3] : 0.88
[att5,att1] : 0.81
[att2,att1] : 0.68
[att5,att3] : 0.54
[att3,att2] : 0.53

…

Dependencies Analysis



FBL ALGORITHM

• Steps
• Initialization
• Dependencies Analysis
• Dependency based wrapping



FBL ALGORITHM
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FBL ALGORITHM
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FBL ALGORITHM

• Steps
• Initialization
• Dependencies Analysis
• Dependency based wrapping
• IG based wrapping



FBL ALGORITHM

Attributes = {att1, att2, att3, att6}

{att6, att1, att3, att2}IG Inverse Order

rem att6? 0.92 ….. OK
rem att1? 0.75 …. NO
rem att3? 0.68 …. NO
rem att2? 0.69 …. NO



EXPERIMENTS

• 2 stages
• Is NB robust to dependencies?
• Study the real performance



EXPERIMENTS

• First Stage
• 5 original data sets
• Add some synthetic dependencies

• Synth = a · Original + b
• a, b random integers

• 13 synthetic data sets
• Classifiers (Weka): Naive Bayes, C4.5, C

4.5 rules, KNN (N=1), KNN (N=4), SMO



EXPERIMENTS



EXPERIMENTS

• Second Stage
• Real data contains dependencies?
• 15 datasets (without synth attributes)
• Comparing FBL vs

• Exhaustive Search
• PCA (65, 75, 85, 95 % var.)
• IG, Chi2 metrics based wrapper
• Backward and Forward greedy searches (proposed by

[13])



EXPERIMENTS



EXPERIMENTS



CONCLUSIONS

• FBL performs, at least, as well as the forward greedy
search

• FBL is a guided search (less calls to the classifier)
• In 13/15 FBL improves NB
• FBL can be seen as the inverse approach of BN

• FBL results in a simpler model
• FBL is robust. Final performance is, at least, equal to

NB



CURRENT WORK
• We are comparing FBL with the state-of-the-art of wrappers

(most of them included in weka) deeply
• Wrappers

• Rank Search (InfoGain, GainRatio, Chi2, ReliefF,…)
• GeneticSearch
• Greedy Stepwise (Forward, Backward)
• BestFirst (Forward, Backward, Bidirectional)

• Accuracies
• Execution times

• More datasets (and biggers) are needed
• 24 datasets
• 4-65 attributes
• 132-45222 examples



THANK YOU !


