CS 360: Machine Learning

Prof. Sara Mathieson
Fall 2020
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Admin

Lab check in Thursday: Parts 1&2 complete
May extend to Friday if that would be helpful!
Office hours today: 4:30-6pm

Jason TA hours Thurs night

No class next Tuesday

Welcome prospective students!



Outline for October 27

* Recap Random Forests

 AdaBoost and weighted entropy

* Perceptron Algorithm



Outline for October 27

* Recap Random Forests



Ensemble Methods big-picture

Ensemble Methods

Bagging

(Bootstrap Aggregation)

Random Forests

Subset of features
Decision stumps

Boosting
(e.g. AdaBoost)
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Outline for October 27

 AdaBoost and weighted entropy



AdaBoost (adaptive boosting)

Initialization

e Assign uniform weights to all training data points: r i =1,2,---,n. Note that we

require the weights to sum to 1.

Adaptive Procedure Lo o S SR \Q
Y\ D /_-____,_/
Fort=1,2,---T, use the following procedure to find a new classifier and update the weights on the
training examples:

(a) Fit a classifier to the weighted training set>yWe will call this classifier h®)(z).
T

(b) Compute weighted classification error on the training set:

n L

Note that since the weights sum to 1, 0 < ¢, < 1. However, since we are in a binary classification
scenario, we should never have an error greater than 0.5.




AdaBoost (adaptive boosting)

(c) Compute @the classifier:
1 1 1— €t
a; = =In
‘ 2 €t
The score is 0 when ¢, = § (random guessing). As @.e. a very good classifier).
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AdaBoost — updating weights L5\ 4R
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AdaBoost — updating weights g en
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AdaBoost implementation
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Decision Trees with Weighted Entropy
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Decision Trees with Weighted Entropy: example
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Decision Trees with Weighted Entropy: example




Decision Trees with Weighted Entropy: example
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Handout 11: Round 1
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Handout 11: Round 1
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€1 = = (three points incorrectly classified, all with weight =)
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e correctly classified: w,§2) = ¢y + 15 €Xp (— In %)
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e incorrectly classified: w,g = €1 - 15 €Xp (ln 5)




Handout 11: Round 1
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e correctly classified: w,§2) = ¢y + 15 €Xp (— In %)

e incorrectly classified: w§2) = ¢1 - 75 €Xp (ln %)

€1 = = (three points incorrectly classified, all with weight =)

Weights must sum to 1, =
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Handout 11: Round 2 & 3 (exercise!)
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Handout 11: final classifier
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h(z) = sign (0.42 (@) +0.65 - h) () +0.92 - b (m))
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Outline for October 27

* Perceptron Algorithm

Next t'\me‘-



