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Machine Learning II

Course Description

The set of methods which are known today as Machine Learning has a long history in economic
applications. With the rapid development in computing technology and the availability of large economic
data sets, these methods have recently been more relevant than ever. This is an introductory level course in
Machine Learning which has the objective of covering the most common and recent techniques developed
in the area that are relevant for economists.

Organization

e 21 hours on Spring term

Evaluation

e Around 5 applied homeworks

Textbooks
e James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to statistical learning.
New York: Springer.

e Hastie, T., Tibshirani, R., Friedman, J. H., & Friedman, J. H. (2009). The elements of statistical
learning: data mining, inference, and prediction. New York: Springer.

Plan

1. Introduction to Statistical Learning (Session 1)

2. Resampling methods (Session 1)

3. Linear model selection and regularization (Sessions 2 and 3)
4. Tree-Based Methods (Session 3)

5. Unsupervised Learning (Session 4)

6. Deep Learning (Session 5)

7. Selective Inference in Econometrics (Session 7)



Detailed Plan

1. Statistical Learning (Chapter 2 of ISL)

- What is statistical learning?

- Assessing model accuracy

- The bias-variance trade-off

Lab: Bias-variance decomposition using simulations

2. Resampling Methods (Chapter 5)

- Cross-validation

- Bootstrap

Lab: Implementing K-fold CV and bootstrap in R

3. Linear Model Selection and Regularization (Chapter 6)
- Subset selection

- Shrinkage methods

- Dimension reduction

Lab: Lasso and Ridge regression using glmnet

4. Tree-Based Methods (Chapter 8)
- Decision trees

- Bagging, Random Forests

- Boosting

Lab: Forecasting with ensemble trees

5. Unsupervised Learning (Chapter 10)

- K-means and hierarchical clustering

- Principal Components Analysis

Lab: PCA and clustering with macroeconomic indicators

6. Deep Learning (Chapter 13)

- Introduction to neural networks

- Fitting neural nets

Lab: MLP for macroeconomic forecasting

7. Selective Inference in Econometrics (Additional Chapter)

- Selective inference for Lasso and stepwise regression

- Selective inference in clustering

- Application to grouped panel models (Bonhomme and Manresa 2015)
Lab: Post-selection inference in R
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