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1. Objectives

This is a super short version of my data mining courses with applications taught in
the last 5 years to master students and advanced undergraduate students of
economics, mathematics and engineering at the University of los Andes
(http://www.alvaroriascos.com/teaching/mineriadatos/). It also leverages on several
applied courses to industry audiences. This version of the course places special
emphasis on applications to public policy and economics. The course introduces
participants to the central theoretical pillars of statistical learning theory as a
theoretical framework for data mining: the learning problem, the compromise
between bias and variance, approximation and error, risk, consistency,
regularization, complexity, etc. At the same time, it introduces the main techniques
of data mining: nearest neighborhood method, trees, random forests, boosting,
support vector machines, neural networks, cross validation, clustering, k-means,
association rules and text mining with a selected set of applications to public policy
issues: public health policy, crime prediction, forecasting of macroeconomic
variables, fraud detection, macroeconomic uncertainty quantification, etc.

The course is designed for a single session of 6 hours.
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2.

Program

Time Topic

9:30AM - Data Mining: The Scientific and Industry Revolution
9:50AM

(20 minutes)
9:50AM - Statistical Learning: Models, Concepts,
10:30AM Fundamental Results, Prediction vrs. Causality

(40 minutes)

10:30AM — KNN, Linear Methods and Regularization
11:00 AM

(30 minutes)

Application: Crime prediction

11AM — Coffee break
11:15AM
(15 minutes)
11:15AM — Trees, Random Forests, Boosting
12:.00 PM Model Selection and Validation
(45 minutes)
12:00PM — Application: Public health
12:30PM
(30 minutes)
12:30PM -2PM | Lunch
2:00PM — Special techniques: Cross Validation, (Sub)
2:30PM Bagging, Bootstrapping.
(30 minutes)
2:30PM — Text Mining: Document vectorization, Word2Vec,
3:30PM Glove, LDA.

(60 minutes)

Application: Effects FOMC Communications and
Economic Policy Uncertainty

3:30PM - Coffee break
3:45PM
(15 minutes)
3:45PM — Unsupervised learning: Clustering, K-means,
4:15PM

(30 minutes)

associative rules.
Application: Fraud detection

4:15PM —

Advanced topics: Neural Networks and Deep




5:0PM Learning
(45 minutes)
Application: Forecasting inflation,
unemployment and poverty characterization

3. Readings
The first set of references is really the minimum, from the perspective of this course, to get a

good and founded idea of what data mining, big data and/or machine lealvaarning is about.
They are mostly non technical
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