   Biost/Stat 578C 

 Analysis of Missing Data in Epidemiology and Outcome Research
Instructor: XH Andrew Zhou, Ph.D.
                               Professor, Department of Biostatistics

                 TA:  Eric Johnson

Place: T-478
Time: Mon/Wed 9:30-10:50am.

Office Hour: By Appointments (Andrew Zhou)
             Mon and Wed, 11:00am-12:30pm (Eric Johnson)
E-mail:      azhou@u.washington.edu (Andrew Zhou)            

             eaj3@u.washington.edu (Eric Johnson)
In this course we will discuss two main  statistical methods for the analysis of missing data, the maximum likelihood (ML)  method and multiple imputation method.  Computational tools include the EM algorithm  and  the Markov Chain Monte Carlo (MCMC) algorithm.  Study designs considered will include both cross-sectional and longitudinal ones.  Emphasis will be placed on understanding key assumptions in both the ML and multiple imputation methods and on using existing statistical software packages for implementing those methods. The course will primarily use the data arising from the most recent Ph.D applied examination and from the National Alzheimer’s Coordinating Center (NACC).

Assignments will include bi-weekly homeworks and a final project presentation and report.   3 hour credit
Recommended Text books: 

Little R.J.A. and Rubin D.B. (2002). Statistical Analysis with Missing Data. 

New York: John Wiley

Rubin D.B. (1987).  Multiple Imputation for Sample Survey.

New York: John Wiley.

P. Allison (2001).  Missing Data.  Sage publication.

Zhou XH, Obuchowski NA, and McClish (2002). Statistical Methods in Diagnostic Medicine.  New York: John Wiley.
COURSE OUTLINE

Topic
___________                                        __________________________ Date__
1.  Introduction and Naïve Methods.                                                       

· What is a missing data problem?  Missingness as a category.          Wed 1/4
· Patterns and mechanisms of missing data.  Examples.   
· Complete-case analysis, available case analysis, imputation, 
             weighting.  Properties and limitation.  
2. Maximum Likelihood  (ML)  for Complete-data and Introduction on SAS and STATA.  
                                                                                                                              Mon 1/9
3.   ML methods for general missing data pattern                                          Wed 1/11
Holiday -  no class,  Martin Luther King Day                                            Mon 1/16
4.   Multiple Imputation  I                                                                                  Wed 1/18
5.   Multiple Imputation II




                      Mon 1/23

6.    SAS Proc MI Procedure –regression, predictive mean,  propensity score  method       

                                                                                                                              Wed 1/25                                      

7.   SAS Proc MI Procedure -  MCMC Data Augmentation

                                                                                                                               Mon 1/30
8.    SAS Proc MI Procedure – Discrete data                                                         
                                                                                                                               Wed 2/1
9.    SAS Proc MIAnalzye Procedure                                                                 Mon 2/6
 10.    Non-Ignorable missing-data                                                                     Wed 2/8
11.      Stata and other software                                                                          Mon 2/10
         Holiday- no class, Presidents Day                                                             Wed 2/13
12. Application to Randomized Trials with Non-compliance.   
· Potential outcome framework for causal effects                                 Mon 2/15
13 Moment and ML methods for causal effects                                               Wed 2/22
of a binary outcome

14 . Application to Diagnostic Medicine.  
· Problem of verification bias  in estimation of sensitivity 
      and specificity  and ML and MI correction methods                            Mon 2/27
15.   Correction without MAR and two tests                                                     Wed 3/1
16.   Problem of the imperfect gold standard problem 
     and correction methods for sensitivity and specificity                           Mon 3/6
17.    Student Presentation
· March 8,      2006  (W)
· March 13,    2006  (M)
 
Biostatistics/Statistics 578C: Final Project Information

 

There will be one final project that will allow you to study a published article in a more detailed fashion or perform a  small research to address some issues in the analysis of  missing-data we will not have time to cover.  A final project can be either the analysis of a real study with missing-data or methodological research via a simulation or mathematical analysis.
You are to prepare a written report that clearly explains the background of your problem, what you have done, and a discussion and to give a presentation of about 10-15 minutes to the class. 

Timeline
1) By  Wednesday, Feburary 9,  you should have met with  me to decide on a topic for your project.   The purpose of the meeting is for me to help you to choose an appropriate topic for you.  It is in your interest to meet with me earlier rather than later so that you can start to work on your project early.

2) By  Wednesday  March 8, you have electronically submitted your projects in MS Word or pdf format to me at azhou@u.washington.edu
3) On March 8 and March 13, you will present your projects to class.
.

