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So far in FoML
● Intro to ML and Probability refresher
● MLE, MAP, and fully Bayesian treatment
● Supervised learning

a. Linear Regression with basis functions (regularization, model selection)
b. Bias-Variance Decomposition (Bayesian Regression)
c. Decision Theory - three broad classification strategies

■ Probabilistic Generative Models - Continuous & discrete data
■ Discriminant Functions



Least Squares for Classification



Least Squares for Classification
● Consider K classes
● Each class ‘k’ has its own linear model
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Least Squares for Classification
● Shorter notation

Assign x to Ck, where
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● Data matrix 

Least Squares for Classification
● Target matrix

Use regression (sum of squares) error function
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Least Squares for Classification

The error function can be conveniently written as

Minimize          as a function of     : 
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Least Squares Issues - Outliers

Magenta - LS classifier
Green - Logistic Regression classifier
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Least Squares Issues - Masking

Left - LS classifier
Right - Logistic Regression classifier
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Least Squares Issues - Predictions ≄ 
Probabilities
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Rough



Next
The Perceptron


