
BIOS 779: Bayesian Statistics

Fall 2015, 4 credits

Location and Time:

Class: 1:25-3:15 Monday and Wednesday, MHRC 0003

Instructor: Amy H. Herring, Professor of Biostatistics

Office: 3104-D McGavran-Greenberg

e-mail: aherring@bios.unc.edu

office hours: Mondays and Wednesdays after class or by appointment

Grader: Sam Berchuck, berchuck@live.unc.edu

BIOS 779 examines basic aspects of the Bayesian paradigm in the context of studies relevant to

global public health. Topics include Bayes’ theorem, the likelihood principle, prior distributions,

posterior distributions, and predictive distributions. We then move to modeling (including

linear, generalized linear, hierarchical, and survival models), informative prior elicitation, model

comparisons, Bayesian diagnostic methods, variable subset selection, and model uncertainty.

Markov chain Monte Carlo methods for computation are discussed in detail. Computation in

R software is emphasized.

Learning Objectives:

• Gain a basic working knowledge of Bayesian statistical methods.

• Understand how to choose appropriate prior distributions for answering a research ques-

tion for a given study design.

• Learn to carry out Bayesian statistical analysis in modern statistical software and interpret

analysis results.

Prerequisites:

• Basic understanding of statistical inference, matrix algebra, and theory of linear models

(BIOS 762)

• Strong working knowledge of R software
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Texts:

• Primary Resource

– Hoff, A First Course in Bayesian Statistical Methods, available as free e-book through

UNC libraries

– Relevant papers as assigned

– Laptop with R installed for in-class work

• Supplemental Resources

– Gelman, Carlin, Stern, Dunson, Vehtari, and Rubin, Bayesian Data Analysis, 3rd

edition

– Ibrahim, course notes, available on Sakai

– Albert, Bayesian Computation with R, available as free e-book through UNC libraries

– Handy R tips from Germán Rodriguez, UNC BIOS PhD graduate

Grading and Assessments:

Honor Code:

Students in BIOS779 are expected to abide by the UNC Honor Code. All suspected Honor

Code violations will be reported to the UNC Dean of Students, who will investigate the case.

These investigations typically involve lengthy hearings of the Honor Court, and as outlined

in the Instrument of Student Judicial Governance, “The usual sanction for a first academic

violation is definite suspension for at least one academic semester and a grade penalty of an ‘F’

for the course, a portion of the course, or the assignment.”

Homework:

Homework will be assigned approximately every other week and is required. You are wel-

come to discuss strategies of problem solving with each other and with the graderss or myself,

but the work you turn in must be your own. Copying answers will be considered a violation of

the UNC honor code. There will be no possibility of making up missed homework assignments.

However, the lowest homework score will automatically be dropped before grades are averaged.

(You will not see this reflected online in Sakai.)

Assignments will be based on numerous important health studies, including the China

Health and Nutrition Survey (CHNS). We thank the CHNS, funded by NIH (R01-HD30880,

DK056350, and R01-HD38700), the Carolina Population Center, the Chinese CDC, Dr. Barry

Popkin, and Mr. Jim Terry for providing these data.
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http://data.princeton.edu/R/
http://honor.unc.edu/
http://instrument.unc.edu/instrument.text.html#IIOffenses


Exams:

This course will likely have two midterm exams (dates to be announced before the first day

of class) and no final exam.

Important note: If you need any special accommodation for the exams, you must be regis-

tered with UNC Accessibility Resources and Services, who will then provide me with an official

letter.

Assignment of Grades:

The Graduate School uses the grades H (clear excellence), P (entirely satisfactory), L (low

pass), and F (failure). Graduate students are expected to earn “P” grades, with remarkable

performances rewarded with other grades from the scale as appropriate. Class participation may

modify the association between the numeric average and assigned letter grade in exceptional

cases. The percentage allocations to homework, the exam, and project work will be announced

prior to the first class.

Instructor Evaluation:

Each student is expected to complete an online course evaluation during the last week of

class. These are strictly anonymous and are very helpful in providing feedback about the course.
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