STAT 652: Applied Statistical Analysis with Missing Data

Autumn Quarter, 2009

Instructor:

TBA

Office Hours: 

TBA

Teaching Assistant:
TBA

Course description:

This class will review statistical analysis for complete data and provide an introduction to the models and methods for the dataset with missing values. The course has a significant component of statistical computations dealing with missing data. It is intended for those who already have some experience with standard statistical methods for complete data and want to extend them to handle the missing data in practice.

Course Objectives:

After the completion of this course, the students are expected to

1. Understand the missing data mechanism, the underlying assumptions and identify different patterns of missing data

2. Understand the difference in statistical analysis between missing data problem and complete data problem (including weighted methods)

3. Be able to perform simple missing data analysis with single imputation; comprehend its weakness

4. Be able to implement likelihood-based analysis with ignorable missing response; implement EM algorithm with some statistical package

5. Understand the principle of Bayesian analysis with missing data; implement multiple imputation with some statistical package 

6. Understand missing data models in contingency tables

7. Have a basic understanding of the recent development of statistical methods to deal with non-ignorable missing data

8. Be able to implement and interpret statistical methods for missing data in a practical scenario. 

Required Texts:

Statistical Analysis with Missing Data, Little and Rubin, 2nd edition, Wiley.

Reference:

Analysis of incomplete multivariate data, Schafer, J.L. Chapman & Hall, London.

Credit Hours:

Four; Two two-hour sessions per week

Software:  

The use of computers in data analysis is essential for this course.  Statistical computing packages capable of analyzing complex survey data are recommended.

Prerequisites:

PH-BIO 703, STAT 529, or equivalent (or permission of the instructor)

Knowledge of regression and familiarity with a statistical computing package are necessary.

Lectures:

Time: TBA

Location: TBA

Tentative Schedule:


Week 

Content



Readings

1 Missing data mechanism

Chap 1

2 Complete-data and 


Chap 3




Available-case analysis;




Nonresponse weighting in 




sample survey


3.4      

Single value imputation

Chap 4, 5

5-6
Likelihood based approach 

Chap 6, 8


and EM algorithm for ignorable 


missing data





7


Bayesian approach and Multiple 
Chap 10





Imputation


8


Methods for Contingency tables
Chap 13

9


Recent development for 

Chap 15




non-ignorable missing data

10


Presentations

Grading:


Homework

20%


Exam

30%


Project

50%

There will be one midterm exam and one final project. Students will be grouped to do the final project on missing data, write a report and give a 30-minute in-class presentation.

Accommodation for special needs

If you need an accommodation based on the impact of a disability, you should contact me to arrange an appointment as soon as possible.  At the appointment we can discuss the course format, anticipate your needs and explore potential accommodations.  I rely on the Office for Disability Services for assistance in verifying the need for accommodations and developing accommodation strategies.  If you believe you need accommodation and have not previously contacted the Office for Disability Services, I encourage you to do so (more information available at http://www.ods.ohio-state.edu/).

Academic integrity

Academic integrity is essential to maintaining an environment that fosters excellence in teaching, research, and other educational and scholarly activities.  Thus, The Ohio State University, the College of Public Health, and the Committee on Academic Misconduct (COAM) expect that all students have read and understood the University’s Code of Student Conduct and the College’s Student Handbook, and that all students will complete all academic and scholarly assignments with fairness and honesty.  The Code of Student Conduct and other information on academic integrity and academic misconduct can be found at the COAM web pages (http://oaa.osu.edu/coam/home.html).  Students must recognize that failure to follow the rules and guidelines established in the University’s Code of Student Conduct, the Student Handbook, and in the syllabi for their courses may constitute “Academic Misconduct.”

The Ohio State University’s Code of Student Conduct (Section 3335-23-04) defines academic misconduct as: “Any activity that tends to compromise the academic integrity of the University, or subvert the educational process.”  Examples of academic misconduct include (but are not limited to) plagiarism, collusion (unauthorized collaboration), copying the work of another student, and possession of unauthorized materials during an examination.  Please note that the use of material from the Internet without appropriate acknowledgement and complete citation is plagiarism just as it would be if the source were printed material.  Further examples are found in the Student Handbook.  Ignorance of the Code of Student Conduct and the Student Handbook is never considered an “excuse” for academic misconduct.  

If I suspect a student of academic misconduct in a course, I am obligated by University Rules to report these suspicions to the University’s Committee on Academic Misconduct.  If COAM determines that the student has violated the University’s Code of Student Conduct (i.e., committed academic misconduct), the sanctions for the misconduct could include a failing grade in the course and suspension or dismissal from the University.  If you have any questions about the above policy or what constitutes academic misconduct in this course, please contact me. 

