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This course begins with an introduction to the basic concepts of statistical learning, which is the
cornerstone of modern statistics. This course also lays a good foundation for further study in other
areas such as big data, deep learning, and artificial intelligence. This course also highlights many of
the methods of modern statistics. Statistical deep learning can be applied to many subject areas. The
basic teaching objectives are to master such as principal component analysis, regularized regression
analysis, LASSO-type variable selection, sufficient dimension reduction, decision tree, and
classification methods. The basic goal is to teach students to master statistical learning and modern
statistical methods, to develop students’ statistical thinking and ability to analyze data, and to lay
a good foundation for follow—up courses.

Teaching Methods
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Course Contents
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Introduction of Basic Linear Methods for Regression (12 hours):

Least squares, Model selection, ridge regression, Principal Components
Regression, Partial Least Squares.
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Regularized regression analysis (8 hours):
Lasso, adaptive lasso, group lasso, Bias—Variance Tradeoff , Extension to the
logistic regression model.
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Sufficient dimension reduction (12 hours)

Definition of Sufficient of dimension reduction, sliced inverse regression,
sparse dimension reduction, test for sufficiency .
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CART, K-Bils, PRIk,

Local averaging methods (12 hours)

CART, K-nearest neighbor, spline and kernel smoothing .
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Introduction to Boosting and Neural networks (8hours)
Introduction to Boosting and Neural networks.
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Course Assessment
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Textbook and Supplementary Readings

The Elements of Statistical Learning 2nd edition February 2009
By Jerome H. Friedman, Robert Tibshirani, and Trevor Hastie. Publisher:  Springer




