
Hacking Steepest Descent for Better Convergence

Extrapolation methods:

Heavy ball method:

Demo: Steepest Descent [cleared] (Part 2)
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Optimization in Machine Learning
What is stochastic gradient descent (SGD)?
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Conjugate Gradient Methods

Can we optimize in the space spanned by the last two step directions?

Demo: Conjugate Gradient Method [cleared]
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Nelder-Mead Method

Idea:

Demo: Nelder-Mead Method [cleared]
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Newton’s method (n D)

What does Newton’s method look like in n dimensions?

197

I fix O Ics

texts I fix t facts Is HHS

Ics O Haas afey

step 1 Xo

a 2 solve Hr X Sk 7f Xia for Se

3 Xia Xk



Newton’s method (n D): Observations

Drawbacks?

Demo: Newton’s method in n dimensions [cleared]
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Quasi-Newton Methods

Secant/Broyden-type ideas carry over to optimization. How?

BFGS: Secant-type method, similar to Broyden:
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where

I sk = xk+1 − xk

I yk = rf (xk+1)−rf (xk)
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In-Class Activity: Optimization Methods

In-class activity: Optimization Methods
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Nonlinear Least Squares: Setup
What if the f to be minimized is actually a 2-norm?

f (x) = kr(x)k
2
, r(x) = y − a(x)
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Gauss-Newton

For brevity: J := Jr (x).
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