Course EPIB-697 

Fall 2005
APPLIED LINEAR MODELS
Instructor:  Dr. Antonio Ciampi
Tel:  (514) 398-1584 (please do not leave messages here!)

For messages: 842-6248
e-mail:  antonio.ciampi@mcgill.ca


Objectives
Linear models form the basis for much work in applied statistics. This course, intended for students in the Biostatistics stream, will cover the basic principles of statistical inference for linear models. The main theoretical results will be discussed in order to provide a solid basis for the applications. On the other hand, emphasis will be placed on applications to Biostatistics. Real data sets will be provided and analyzed and student participation will be essential
Course Outline
Part I: Simple linear regression revisited 
· Data description and curve fitting
· Least Squares fitting and alternatives: statistical properties
· Model assumptions and inference: classical inference, maximum likelihood and   introduction to Bayesian inference
· Model checking and diagnostics
· Measurement error


 Readings: Chapters 1-5 textbook



Part II: Multiple linear regression 
· Basic notions of linear algebra: projection operators                                                                       · Elements of multivariate normal theory and the distribution of quadratic forms
· The general linear model: the formulation and the hypotheses
· Estimation for the coefficients and the variance: basic results
· Coefficients of partial determination                                                                                              · Partitioning the sum of squares and model building                                                             · Qualitative variables and basic ANOVA                                                                                                                         · Multicollinearity and its effects                                                                                                           · Effects of model misspecification                                                                                                     · Correcting for bias by multiple regression· 
· Predictive modeling                                                                                                              
· Elements of model selection                                                                                                            · Model checking and diagnostics                                                                                                · Bootstrap and cross-validation in model building and inference
 
Readings: Chapters 6-11 and 16-18




Part III: Introduction to the Generalized Linear Model 
· Logistic and Poisson regression
· Maximum likelihood estimation                                                                                                   · Newton-Ralphson and Iterative Weighted Least Squares
· Elements of asymptotic theory: (2, Wald and Score tests 
· The generalized linear model and the exponential family: basic properties


Readings: Chapters 14


Part IV: Further topics                                                                                                                           Time permitting, two or three from the following list:
·An introduction to survival analysis and the Cox model

·Missing data
·ANOVA: One and two-factor studies and multifactor studies 

·Introduction to random and mixed effect models
· Bayesian regression analysis
· Introduction to non-linear modeling: additive models and trees

Readings: Chapters 12, 13, 19-25

Software
Splus, R, SAS
Date, time, place
Wednesdays and Fridays, September 1 to December 3, 2004
2: 30-4:30 pm, Purvis Hall - Room 24
Assessment
Based on 5 assignments and a final project.
Restrictions
Students who are not from the Biostatistics stream require instructor's permission
Prerequisites
1 year of mathematical statistics at undergraduate level, 1 year of linear algebra and 3 courses in calculus; or permission of instructor.
Required Text
 Kutner MH, Nachtsheim CJ, Neter J, and Wasserman W.(2004).
Applied Linear Statistical Models. McGraw-Hill/ Irwin, Chicago.
Other useful readings                                                                                                             Harrel, F.E. (2001)                                                                                                          Regression Modeling Strategies.  Springer-Verlag, New York

Seber, G.A.F. and Lee, A.J. (2003)                                                                                                                                                                         Linear Regression Analysis. J. Wiley, New York  

Ferguson, T.S. (1996)                                                                                                                       A course in large sample theory. Chapman & Hall/CRC Boca Raton

Course Weight
3 credits
Academic Integrity

McGill University values academic integrity. Therefore, all students must understand the meaning and consequences of cheating, plagiarism and other academic offences under the Code of Student Conduct and Disciplinary Procedures (see www.mcgill.ca/integrity for more information).
