
IEMS 462-1: Predictive Analytics I: Parametric Regression and Classification Models
(Spring 2016)

Goals of the Course:

• To learn to use common parametric regression and classification modeling methodologies,
in particular, multiple regression and logistic regression, for analyzing medium to large
data sets.

• Understand basic theory behind these methodologies.

Course Description: This course is part I of a two-part sequence in predictive analytics. This
part will cover conventional parametric regression and classification models while part II will
cover modern nonparametric models. The course will begin with a brief review of simple linear
regression and correlation and then proceed to a detailed discussion of multiple regression.
Next it will cover binomial and multinomial logistic regression and classification. Discriminant
analysis will be offered as a competing technique to logistic regression. The final topic will be
generalized linear models; Poisson regression for count data and Cox regression for censored
survival data will be discussed as applications (another application being logistic regression).
Emphasis will be on fitting models using medium to large data sets, but the underlying theory
will also be covered. R will be the primary software but Minitab will also be used.

Instructor: Ajit Tamhane, Tel.: 847-491-3577, e-mail: atamhane@northwestern.edu, Office Hrs.:
W 3-4 and by appointment, Office: Tech L254.

Prerequisites: A course in statistics covering through simple linear regression and likelihood
estimation/testing and a course in matrix algebra.

Text: • “Regression Analysis by Example,” Wiley (2012) by Samprit Chatterjee and Ali S.
Hadi, (CH). All the data sets in the book can be downloaded from the book’s website:
http://www1.aucegypt.edu/faculty/hadi/RABE5/.

• Draft of “Predictive Analytics (I): Parametric Regression and Classification Models” by
A. C. Tamhane and E. C. Malthouse (TM).

Other References:

• My lecture notes

• “An Introduction to Statistical Learning with Applications in R,” Publisher: Springer
(2013) by G. James, D. Witten, T. Hastie and R. Tibshirani (JWHT).

Course Outline:

1. Simple Linear Regression: Review (Chapter 2 CH, Chapter 2 TM)

2. Multiple Linear Regression: Basics (Chapter 3, 5 CH, Chapter 3 TM)

• Model

• Least squares fit

• Statistical inference

• Extra sum of squares method

• Dummy variables

• Polynomial regression, interactions



3. Multiple Linear Regression: Model Diagnostics (Chapters 4, 9 and 10 CH, Chapter 4
TM)

• Residual analyses to check model assumptions

• Outliers and influential observations

• Data transformations

• Multicollinearity

• Ridge regression and Lasso

4. Multiple Linear Regression: Model Building (Chapter 11 CH, Chapter 5 TM)

• Model selection criteria

• Best subsets regression

• Stepwise regression

• Model validation

5. Logistic Regression and Classification (Chapter 12 CH, Chapter 6 TM)

• Binomial logistic regression

• Multinomial logistic regression

6. Discriminant Analysis (Lecture Notes)

• Multivariate normal distribution

• Mahalnobis distance

• Discriminant analysis

• Bayesian classification

7. Generalized Linear Models (Chapter 13 CH)

• Poisson regression

• Cox regression for survival data

Software: R will be the main software used.

Exams: There will be an in-class comprehensive final (2 hours). The final will be in-class, open
book (only the text-book), open notes including lecture notes and homework solutions.

Project: I will provide a large data set (split into a training set and a test set). The analysis
will involve both multiple regression and logistic regression. Project should be done in teams
of 3-4 students. Since all teams will be working on the same training and test data sets,
your projects will be evaluated based on how well your model fitted based on the training
set predicts the test set. Majority of the grade will be assigned to statistical analysis and the
project report.

Grading: Weekly homeworks 20%, Project 30%, Final 50%.


