Bayesian Statistics, 225:138
Fall 2009

1 General Information

Instructor: Kale Cowles, 374 SH, 335-0727
keowlesitiglal. viowa.edu
Ollice hours: T 1:30 - 2:20 p.m.

W 12:30 - 1:20 p.m.

Th 1:30 - 2:20 p.m.

Please [eel [ree to make appointiments Lo see me outside ol ollice hours,
and Lo send me questions by e-mail.

Department: Statistics and Actuarial Science, 241 SH

DECQ: Luke Tierney, 241 5H, 335-0712

Leclures: M, W, F 11:30- 12:20 61 SH

Lab: Allernate ' 11:30 - 12:20 41 5H

Web page: http://www.stat .uiowa.edu/ "kcowles/s138_2009

Handouls, homework assignments, dalasels, elc.
will be posted on the web page [or yvou Lo download.

Textbook: Gelman, Carlin, Stern, and Rubin, Bayesian Dala Analysis
2nd ed., Chapman & Hall /CRC, 2004

On reserve: Berry, Slatistics: A Bayesian Perspeclive

Math Sciences Library  Johnson and Albert, (vdinal Dala Modeling

125 McLean Hall Lee, Bayestan Slalislics: An Inlroduclion

Carlin and Louis, Bayes and Empirical Bayes Methods for Dala Analys:s
WinBUGS manuals

2 Course goals and objectives

Through hands-on experience with real dala from a variety ol applications, students will
learn the basics ol designing and carrying outl Bayesian analyses, and interpreting and com-
municating the results. Students will learn Lo use sollware packages including WinBUGS
and BOA Lo it Bayesian models.

3 Ewvaluation of students

3.1 Homework

Homework assignments will consist ol dala analysis on the compuler, writlen interpretation
of computer oulput, and olher wrillen questions. In general, homework will be assigned
each I'ri. and will be due in class the [ollowing IFri. Exceplions lo this schedule will be
announced in class.



Show yvour work when solving written homework problems. For compuler problems, turn
in printoutls of your commands or programs and their oulpul.

You are encouraged Lo study with olhers. However, il you do work with olhers on home-

work assignments, please: a) wrile up your own assignment and make sure you completely
understand all solutions thal you submil, and b) write the names ol the others in your
study group on your assignment.

Late homework will nol be accepled excepl as required by universily policy, L.e. because of
“illness, mandatory religious obligations, or olther unavoidable circumstances or University
activities.”

3.2 Projects

Students will work in groups ol Lthree Lo carry oul projects involving application ol Bayesian
mebhods Lo problems of their own choosing. Some examples are:

o Carry oul a complele Bayesian analysis of a real datasel. This might involve:

description of the research question and dataset
specilying an appropriale Bayesian model
delermining appropriale values [or prior paramelers
fitting the model using WinBUGS

checking convergence

analyzing Lthe oulpul using BOA

reporbing and interpreting Lthe resulls
e Compare dillerent methods of [itting the same model Lo Lhe same datasel

normal approximations

MCMC

olher simulation methods
analylical computation (il leasible)

elc.

o Carry oul a Bayesian analysis ol a datasel [or which a classical analysis has been
reporled in a journal. Compare and conirasi the results oblained by the iwo ap-
proaches.

e il a Bayesian model Lo a dalasel using several dillerent choices of prior (hyperpa-
ramelers and/or lunctional form). Discuss the meaning of the different resulis, and
the robustness of the model Lo prior specilications.

e Il several dillerent plausible Bayesian models Lo the same datasel. Carry oul a check
ol model adequacy and model [il. Discuss the resulls.

-



e There are endless olher possibilities. Find something thal interests youw,or see me [or
ideas.

I will expect more sophisticated projects [rom graduate siudenis.

Projecis will be carried out in three phases. Please meel with me al least once while you
are working on each phase.

e Project proposal (due 11/02)

This is a detailed description of what you plan to do, including question(s) to be
addressed, datasel Lo be used, methods (o be applied. Also specily the method of
presentation that yvou intend for the linal project. (See below.)

e Project interim report (due 11/18)

This informal report will indicate thal your project 15 “on track.” All computing
should be done al this time. The report will include results oblained thus [ar and
a brief summary (hand-written is (J.K.) of whal they mean and what remains Lo be
done. In addition, the report will include a list of the tasks perlormed by each member
ol the project leam.

e Project preseniation (papers or presentalion maierials musi be posted or submitied
by 12/07)

Projects must be [inalized in a [orm thatl can be shared with the entire class, such as:

posting a document on the course web page
preparing a poster

riving an oral presentalion with overheads, slides, or compuler images

Posters and oral presentations will be given in class during the linal week ol classes.

3.3 Exams

There will be two 1-hour midlerm exams and one comprehensive 2-hour linal. Studentis
may bring one 81/2 x 11 in. sheetl of paper with noles to each midterm, and 3 sheetls Lo
Lhe [inal.

Missed exams may be made up only with documentation ol reasons required by universily
policy (see “Late Homework™ above).

FExam dates and Limes:

Midlerm 1 Iri. 1{'IJ.I"'[]E in class
Midlerm 2 Iri. lﬂja":'i{'l in class
I'inal Mon. 12,-"1-‘-1 2:15



