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Today

• Overview of important classifiers
• (KNN)
• Logistic regression
• Decision Trees, Random Forests
• Naïve Bayes a



Dead Mice



Data Set

animal ID
size 
(cm) weight (g) Dead ?

1 11 25.5 yes

2 10.5 24 yes

3 9.5 22.1 yes

4 10 24.5 yes

5 10.5 24 yes

6 10.5 25.3 yes

7 8 28.3 no

8 11 38.4 no

9 11 38.6 no

10 10 25.2 yes

11 11 35.1 no

12 10 35 no

13 12 45.5 no

animal 
ID

size 
(cm)

weight 
(g) Dead ?

1 10 26.2



Notation

animal ID
size 
(cm) weight (g) Dead ?

1 11 25.5 yes

2 10.5 24 yes

3 9.5 22.1 yes

4 10 24.5 yes

5 10.5 24 yes

6 10.5 25.3 yes

7 8 28.3 no

8 11 38.4 no

9 11 38.6 no

10 10 25.2 yes

11 11 35.1 no

12 10 35 no

13 12 45.5 no

animal 
ID

size 
(cm)

weight 
(g) Dead ?

1 10 26.2



KNN

animal 
ID

size 
(cm)

weight 
(g) Dead ?

1 10 26.2

8 11.5 30

9 11 41



Vector notation for linear regression

animal ID
size 
(cm) weight (g) Dead ?

1 11 25.5 yes
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How about linear regression for classification?
ii Iy uT logistic regression laws
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Logistic Regression OCH n
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sigmoid function x
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only 2 classes

binary classification



Dead Mice

Jupyter Notebook dead_mice.ipynb



2 ways to extend binary logistic regression

• One-versus-all logistic regression
• Softmax regression (= Maximum Entropy)

rest

Multinomial log regression



One-versus-all multi-class logistic regression
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One-versus-all multi-class logistic regression



Softmax regression (= Maximum Entropy)
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Decision Trees



2 ways of using ensembles of decision trees

• Random Forests



Random Forests

• random subsets of trees



Naïve Bayes



Small excursion into probability theory



Naïve Bayes Theorem



Naïve Bayes Example



Naïve Bayes Example Data



Naïve Bayes Example



Naïve Bayes Example

a vector notation for Uh
reg
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Exercise

Notebook 6.ipynb → Logistic Regression


