STATISTICS 623 
Discrete Multivariate Analysis

Summer 2004
Neil W. Henry

TEXT: An Introduction to Categorical Data Analysis by Alan Agresti. Wiley, 1996

Bulletin Description: Methods for the analysis of contingency tables. Emphasis on social and biomedical applications of the general log-linear model. 

This course will examine how models are formulated, tested and applied. The immediate goal is to gain an appreciation of how these models are used as data-analytic tools in a variety of fields. Partially discrete problems (e.g. logistic regression) as well as fully discrete ones (multivariate contingency tables) will be studied. Techniques will be applied using SPSS and SAS software. Some specialized software will also be discussed. 

Prerequisites: The Bulletin states that Statistics 543 is the prerequisite for this course. Unfortunately the course will demand a stronger background in multiple regression methods than 543 currently provides. STAT 608 or STAT 544 would be sufficient. Please email nhenry@vcu.edu for more details. 

Topical Outline:

1. Classical Analysis of Contingency Tables

a. Discrete sampling models (Binomial, Multinomial, Poisson) 

b. Parameter estimation via maximum likelihood

c. The chi-square test and the likelihood ratio test for two-way tables. 

d. Odds ratios and other measures of association

e. Conditional association in three-way tables (Cochran-Mantel-Haenzel test)

2. Overview of Generalized Linear Models for Binary Variables

a. Probit and logit models

b. Logistic and Poisson regression 

3. Logistic Regression  

a. A continuous predictor of a binary response 

b. Logit models for categorical predictors  (2x2xK tables)

c. Multiple predictors, model selection 

4. Loglinear models for contingency tables

a. Two-way tables

b. Three-way tables: beyond independence 

c. Higher-order tables, model selection

5. Issues in the Analysis of Square Tables

a. Matched pairs (McNemar test)

b. Symmetry, quasi-symmetry and marginal homogeneity

c. Rater agreement  (Kappa coefficient) 

6. Modeling Multicategory Response Variables

7. Latent Variable Models

 Daily Outline (16 classes, 2:40 each)

1. June 1, 
History (Ch 10) and crosstabulation overview (Ch 1)

2. June 3, 
Sampling Models Binomial, Poisson, Multinomial. Likelihood Ratio (Ch 1, 2)

3. June 8, 
Odds ratios. Case-control inference. (Ch 2, 3)

4. June 10
NO CLASS
5. June 15
3-way Tables. Mantel Haenzel methods (Ch 3, 4) 

6. June 17
Generalized linear models (Chapter 4)

7. June 22
Bivariate Logistic regression (Chapter 5)

8. June 24
Logit analysis (binary predictors) (Chapter 5

9. June 29
Multiple logistic regression (Chapter 5)

10. July 1
Loglinear modeling (Chapter 6)

11. July 6
Model selection (Chapter 6)

12. July 8
Matched pairs, symmetry, homogeneity (Chapter 8)

13. July 13
Continued (Chapter 8) 

14. July 15
Multicategory response (Chapter 7)

15. July 20
Latent class analysis, overview

16. July 22
Loglinear approaches to latent variables. Final Exam

STATISTICS 623 
Discrete Multivariate Analysis

8 Week Summer Session 2004
Tuesday & Thursday 4:00 – 6:40

May 31 – July 22

Dr. Neil W. Henry
nhenry@vcu.edu
Topics will include chi-square and loglinear techniques for the analysis of contingency tables, and logistic regression modeling.   Applications will be drawn from the social and biomedical sciences, with emphasis on the analysis and interpretation of non-experimental data.    

Open to graduate students with a good working knowledge of analysis of variance and multiple regression. SPSS and/or SAS will be used in class and for homework assignments. 

The text for the course is  An Introduction to Categorical Data Analysis by Alan Agresti.  J. Wiley, 1996

