Date

Topics

Book chapters
Exercises / Boards

September 17

Learning with infinite data (population setting)

-Decision theory (loss, risk, optimal predictors)

-Decomposition of excess risk into approximation and estimation errors

-No free lunch theorems

-Basic notions of concentration inequalities (MacDiarmid, Hoeffding, Bernstein)

Chapter 2

October 1

Linear Least-squares regression

-Guarantees in the fixed design settings (simple in closed-form)
-Ridge regression: dimension independent bounds

-Guarantees in the random design settings

-Lower bound of performance

Chapter 3

October 8

Empirical risk minimization

-Convexification of the risk

-Risk decomposition

-Estimation error: finite number of hypotheses and covering numbers
-Rademacher complexity

-Penalized problems

Chapter 4

October 15

Optimization for machine learning

-Gradient descent

-Stochastic gradient descent

-Generalization bounds through stochastic gradient descent

Chapter 5

October 22

Local averaging techniques
-Partition estimators
-Nadaraya-Watson estimators
-K-nearest-neighbors

Chapter 6

October 29

Kernel methods

-Kernels and representer theorems
-Algorithms

-Universal consistency

Chapter 7

November 5

Model selection

-LO penalty

-L1 penalty
-High-dimensional estimation

Chapter 8

November 19

Neural networks

-Single hidden layer neural networks
-Estimation error

-Approximation properties and universality

Chapter 9

December 17 ||Exam
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Joint distribution on X x Y
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Prediction function

Loss function between output y and prediction z
Expected risk of prediction function f

Empirical risk of prediction function f

Bayes prediction at z’
Bayes risk
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