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Overview

❖ Linear Classification
❖ Linear Classifiers 

➢ Logistic regression
➢ Fisher's linear discriminant
➢ Naive Bayes classifier



Linear Classification

❖ Each training case consists of an input vector x and a 
target output t.

❖ The target output is a class label.
❖ we can have alternative multiple labels but now we will 

cover binary classification.

Examples

❖ The simplest case is choice to the question that 
needs yes or no.

❖ Gender (female or male).



Linear Classification(Continue)

❖ A linear binary classifier defines a plane in 
the space which separates positive from 
negative examples.

❖ There are an infinite number of 
hyperplanes that separate two linearly 
separable classes.



Logistic Regression

❖ Logistic regression is a pretty well behaved 
classification algorithm that can be trained as long 
as you expect your features to be roughly linear 
and the problem to be linearly separable. 

❖ You can do some feature engineering to turn most 
non-linear features into linear pretty easily. It is 
also pretty robust to noise and you can avoid 
overfitting and even do feature selection by using 
regularization.

❖ A final advantage of LR is that the output can be 
interpreted as a probability.



Fisher's Linear Discriminant

❖ Another way to view linear discriminants: find the 1D 
subspace that maximizes the separation between the 
two classes.



Fisher's Linear Discriminant(Continue)



Naive Bayes Classification

❖ Another method for Classification is Naive Bayes, 
which deals with probability or prediction. 

❖ Super simple, you're just doing a bunch of counts. If 
the Naive Bayes conditional independence 
assumption actually holds, a Naive Bayes classifier 
will converge quicker than discriminative models like 
logistic regression, so you need less training data. 

❖ And even if the Naive Bayes assumption doesn't 
hold, a Naive Bayes classifier still often performs 
surprisingly well in practice.

❖ if you want to do some kind of semi supervised 
learning, or want something embarrassingly simple 
that performs pretty well.



Naive Bayes Classification(Continue)

Example

P(Yes | Sunny) = P( Sunny | Yes) * P(Yes) / P (Sunny)

P (Sunny |Yes) = 3/9 = 0.33, P(Sunny) = 5/14 = 0.36, P( Yes)= 9/14 = 0.64



The End 
?


