
APM 51056: Probability Theory for Machine Learning
Goal:

Master tools from probability theory essential for ML

Applications to sampling algorithms

Simulation from an unnormalized
density π on (X , C)

Generative models

True:  a picture of skiers skiing on the snow 
CAP: skiing in the french alps 
DP-CAP: skiing in the snow 

True:  a dog wearing a scarf and shirt on a leash 
CAP: a dog dressed as a cat and a cat 

DP-CAP: a dog is sitting on a leash 

True:  three zebras grazing in a grassy area near shrubs
CAP: zebras grazing in the serengeti 
DP-CAP: two zebras grazing in a field 

True:  blue and white bird standing on a branch 
CAP: osprey perched on a dead branch 

DP-CAP: bald eagle perched on a branch 

True:  a person walking along the beach with a surfboard
CAP: surfer walking on the beach 

DP-CAP: a man walking on the beach with a dog 

True:  a herd of cows lay down on some grass 
CAP: cows resting in the grass 

DP-CAP: a herd of cows grazing in a field 

True:  a cat sitting on a chair looking down. 
CAP: cat playing in the leaves 

DP-CAP: a white cat sitting on a bench 

True:  a cat wearing a hat on its head 
CAP: cat wearing a hat 

DP-CAP: cat wearing a pink hat 

True:  a woman is holding a slice of red and white cake 
CAP: woman holding a plate of cake 

DP-CAP: a woman holding a plate of red velvet cake 

True:  a bunch of fruits and vegetables for sale on disp
CAP: fruit and vegetables are displayed at a supermark

DP-CAP: how to store fruits and vegetables 

True:  a kitty cat lies down on a computer keyboard. 
CAP: cat lying on laptop 

DP-CAP: a cat sits on a computer keyboard. 

True:  a herd of sheep grazing in a field. 
CAP: sheep grazing in a field 

DP-CAP: sheep grazing in the meadow 

Plan for the Course:

Lectures 1–2: Basics of integration and measure theory, application to statistics

Lectures 4–5: Monte Carlo methods

Lectures 5–6: Conditional distributions and Bayesian statistics

Lectures 7–8: Markov chains and MCMC

Lecture 9: Introduction to Generative models
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