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Overview

* Concept of Voting
* The Spam Dataset

* Algorithms

e Results




Voting

* A combination of multiple classifiers

* Individual strengths and weaknesses

* Simple majority

Source: Dunham 119-120




The Spam Dataset

 Definition
e Source
e Attributes

Source: Hopkins




Naive Bayesian Classifier

* Bayes' Theorem:

P(B|A) P(A)
P(B)

P(A|B) =

* Classification technique

Source: Bayes' theorem; Dunham 52-53, 86-87




C4.5

* Decision trees

* Information entropy:
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* Information gain

* Splitting attributes

Source: Information entropy, Dunham 92-93, 97-98, 100-101; Han 286




C4.5 Tree (Part One)
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C4.5 Tree (Part Two)
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K-Nearest Neighbors

 Distance

e Classification

Source: Han 314-315




Multilayer Perceptron

* Artificial neural network

* Input, output, hidden layers
* Supervised learning

* Backpropagation

* Perceptrons

Source: Dunham 103-109, 112-113




Genetic Algorithm

e Natural evolution

* Fitnhess
* Reproduction

* Generating rules

Source: Han 316




Results

Naive Bayes

C4.5

KNN

Perceptron

Genetic

\oting

Errors:

562

333

328

518

513

222

Error %:

0.24435

0.14478

0.14261

0.22522

0.22304

0.09652

False Positives:

532

225

159

488

318

201

False Positive %:

0.38191

0.16152

0.11414

0.35032

0.22828

0.14429

False Negatives:

30

108

169

30

195

21

False Negative %:

0.03308

0.11907

0.18633

0.03308

0.21499

0.02315




Conclusion

* Concept of Voting
* The Spam Dataset

* Choice of Algorithms

e Evaluation of Results
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