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Logistic Regression

• MLE for Logistic regression


• Unfortunately no closed form solution.


• This lecture: General strategy for optimization of form

Hill Climbing Algorithm Gradient Descent
• Using first order Taylor with                                



Gradient Descent

• Consider Quadratic Example:

Why Does GD Work

• Using Gradient descent step with step size < 1/2H 

• Each step is guaranteed progress till we hit a stationary point

Adagrad
• Consider Example:

• Gradient Descent is forced to be slow

• Adagrad: Different step-sizes on different coordinates

Newton’s Method
• Second order Taylor:

• To minimize approximation pick

• Update

• Needs O(d^3) for Hessian matrix inversion

• Needs warm start from gradient descent, can be unstable


