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Syllabus
STAT 6570
Applied Bayesian Analysis
Spring 2026 (second half semester) 
2 Credit Hours
In person
Course overview
Instructor
Steve MacEachern
maceachern.1@osu.edu
(contact by email or in person)
Office – Cockins Hall (CH), room 440D
Office Hours, Monday 9:00 – 10:00, Wednesday 10:00 – 11:00, and by appointment
Zoom Link
Note: My preferred methods of contact are email or in person.
Course description
The course catalog description of the course is this:  
Introduces various aspects of Bayesian modeling (including conditionally specified models and models for non-normal data) and simulation-based model-fitting strategies.
Prereq: 6301 (610) or 6801 (621 and 622), or permission of instructor. Prereq or concur: 6450 (645) or 6950, and 6302 (623) [with 6301 prerequisite] or 6802 [with 6801 prerequisite]; or permission of instructor. Not open to students with credit for 625.
As an expanded description, this course is about the practice of building, fitting, and using Bayesian models.  The starting point for Bayesian modelling is traditional, classical statistical modelling – the kind of modelling that you have been exposed to in a course on experimental design, regression, or “research methods”.  From this starting point, Bayesian methods add much, for example, allowing us to incorporate information external to the study at hand; allowing us to pool information across a number of studies; and providing a clear methodology for making predictions.  We will cover the big ideas that underlie Bayesian methods with the goal of getting you to the point where you can use these methods to analyze data – ideally, for your own research projects.  
Given the half-semester, two credit hour, format, the course will cover a limited amount of detail, especially on the mathematical side.  You will notice that there is scope for greater depth for much of the material in the course.  You’re right!  There is a large and active research community that is busy creating new Bayesian models and methods and examining the properties of proposed modelling strategies.  While statistics has long been at the heart of this community, the community extends far beyond statistics.  If you are interested in hearing more, let me know.  
For prerequisites, I will assume that you have some familiarity with the basics of statistics.  We will make (very modest) use of some statistical theory – mainly in the form of probability calculations.  If this is a weak spot for you, fear not.  Following a few results and capturing them for use in modelling and computation will be sufficient.  We will make stronger use of applied models such as the model that underlies a t-test, a one-way ANOVA model or a linear regression model.  By the end of the course, the models will be a bit fancier.  We will spend time developing and understanding the models as well as using them.  
Course expected learning outcomes
By the end of this course, students should successfully be able to:
Create a Bayesian model that matches your scientific problem and data.  The model should also match the goal(s) of your analysis.  
Fit the model, most likely with a simulation-based method.
Critique your model through basic model diagnostics.  
Make inference about parameters and future (as-yet unobserved) data.
Convey the results of your analysis to a general audience, both in writing and as a presentation.  
How this online course works
Mode of delivery
This course will meet in person for the second half semester.  Our scheduled meeting time is 12:40 – 2:30, Tuesdays and Thursdays.  We will not meet during spring break.  
In addition to the regular meeting times, final projects will be presented during the regularly scheduled final exam period.  This is Thursday, April 30, from 2:00 pm – 3:45 pm.  We will discuss details of the project presentations in class.  
Pace of online activities
This course will move fast!  The tail end of this syllabus contains a tentative course plan.  The plan is to cover one chapter of the text in each lecture, with modest adjustments to the schedule, as needed.  I expect that some adjustments will be needed.   
Credit hours and work expectations
This is a 2-credit-hour course. But it is double-speed with the half semester format.  According to Ohio State policy (go.osu.edu/credithours), the average student should expect to spend about 12 hours with the class each week to receive an average grade. Actual hours spent each week will vary with student background, learning habits and assignments. 
Participation requirements
Full participation in class is expected.  This includes attendance and participation in in-class discussions and activities.  It also includes participation in additional activities on CARMEN.  Your project will be a group project.  Participation in your group’s effort is mandatory.   
Course communication guidelines
As mentioned above, the best ways to get in touch with me are either by email or during my office hours.  The course will move at a fast pace.  My advice is to keep up with the work.  If you fall behind, it will be difficult to catch up.  If you find yourself struggling, stop by my office for a chat.  
Writing style 
For online communications (e.g., comments and responses on projects), please adhere to standard usage, paying attention to such things as grammar, spelling, and division of commentary into paragraphs.
Tone and civility 
When communicating with others, it is important to speak and write in a civil tone.  This is especially true for your interactions with other students in the class, including those in your group for the project.  Please be respectful of others. 
Dual use of material
Many of you are already engaged in research.  As far as I am concerned, for this course, you may make use of data that you have collected or analyzed for other purposes.  It is your responsibility to make sure that others who may be tied to data and analysis are comfortable with its use in this course.  If in doubt as to whether or not you need to check, check!
Citing your sources 
Your course project will naturally make reference to other work and may make use of published or unpublished data.  When writing your project, make sure to cite your sources.  This is expected whenever you do research.  
For some parts of the course, you will make use of resources that I provide (e.g., code to fit a model).  You may make free use of these resources.  You do not need to cite the source for these resources.  
If you use other resources to help you code, cite them.  This may include the use of code pulled from GitHub or a variety of other sources on the web.  It may also include use of AI tools.  Making use of these tools is fine.  Open disclosure of use is mandatory.  
Course materials and technologies
Textbooks
Required
1. A First Course in Bayesian Statistical Methods, by Peter D. Hoff.  Published by Springer.  
Recommended (optional)
Bayesian Data Analysis, 3rd edition, by Andrew Gelman, John B. Carlin, Hal S. Stern, David B. Dunson, Aki Vehtari, and Donald B. Rubin.  Published by the CRC Press.
Bayesian Ideas and Data Analysis, by Ronald Christensen, Wesley Johnson, Adam Branscum, and Timothy E Hanson.  Published by CRC Press.
Course technology
Computing will be done in the R computing environment.  RStudio is available for free download.  Many find this to be a convenient environment, especially for organizing projects.  In class examples will be done in R, although my personal preference is to sidestep RStudio.  
You will need access to the CARMEN site for this course.  The site will be the clearinghouse for assignments and out-of-class activities.

Grading and instructor response
How your grade is calculated
	Assignment Category
	Points and/or Percentage

	Attendance and in-class participation
	20%

	CARMEN participation
	10%

	Homework assignments
	10%

	Course project
	60%

	Total
	100%



Academic policies
Note: the most recent versions of these syllabus statements are also available at: 

https://ugeducation.osu.edu/academics/syllabus-policies-statements/standard-syllabus-statements

Academic integrity policy
Don’t’ cheat!  If in doubt about whether something is allowed, ask me.  

Note that you may speak with one another about homework assignments.  It is fine to ask others in the class (or the TA or me) for help getting started with R, getting your MCMC to work, etc.  It is good for you to write your own homework up for submission. 
 
The group project is a major part of your course grade.  It’s a group project, so work with your group on it.  You may also wish to speak with others – perhaps the source of your data or your advisor.  You may draw upon existing literature to formulate your problem and get a start on modelling your data.  You may also use code that is freely available and AI tools to help with your project.  This is fine.  Follow the rule of full disclosure and include references to your outside sources.  
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 and the Committee on Academic Misconduct (COAM) expect that all students have read and understand the University's Code of Student Conduct, and that all students will complete all academic and scholarly assignments with fairness and honesty. Students must recognize that failure to follow the rules and guidelines established in the University's Code of Student Conduct and this syllabus 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. Ignorance of the University’s Code of Student Conduct is never considered an excuse for academic misconduct, so please review the Code of Student Conduct and, specifically, the sections dealing with academic misconduct.
If an instructor suspects that a student has committed academic misconduct in this course, the instructor is obligated by University Rules to report those suspicions to the Committee on Academic Misconduct. If COAM determines that a student 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 students have questions about the above policy or what constitutes academic misconduct in this course, they should contact the instructor.
Religious accommodations
Ohio State has had a longstanding practice of making reasonable academic accommodations for students' religious beliefs and practices in accordance with applicable law. In 2023, Ohio State updated its practice to align with new state legislation. Under this new provision, students must be in early communication with their instructors regarding any known accommodation requests for religious beliefs and practices, providing notice of specific dates for which they request alternative accommodations within 14 days after the first instructional day of the course. Instructors in turn shall not question the sincerity of a student's religious or spiritual belief system in reviewing such requests and shall keep requests for accommodations confidential.
With sufficient notice, instructors will provide students with reasonable alternative accommodations with regard to examinations and other academic requirements with respect to students' sincerely held religious beliefs and practices by allowing up to three absences each semester for the student to attend or participate in religious activities. Examples of religious accommodations can include, but are not limited to, rescheduling an exam, altering the time of a student's presentation, allowing make-up assignments to substitute for missed class work, or flexibility in due dates or research responsibilities. If concerns arise about a requested accommodation, instructors are to consult their tenure initiating unit head for assistance.
A student's request for time off shall be provided if the student's sincerely held religious belief or practice severely affects the student's ability to take an exam or meet an academic requirement and the student has notified their instructor, in writing during the first 14 days after the course begins, of the date of each absence. Although students are required to provide notice within the first 14 days after a course begins, instructors are strongly encouraged to work with the student to provide a reasonable accommodation if a request is made outside the notice period. A student may not be penalized for an absence approved under this policy.
If students have questions or disputes related to academic accommodations, they should contact their course instructor, and then their department or college office. For questions or to report discrimination or harassment based on religion, individuals should contact the Office of Civil Rights Compliance: https://civilrights.osu.edu/
Policy: Religious Holidays, Holy Days and Observances
Accessibility accommodations for students with disabilities
Requesting accommodations
The university strives to maintain a healthy and accessible environment to support student learning in and out of the classroom. If you anticipate or experience academic barriers based on your disability (including mental health, chronic, or temporary medical conditions), please let me know immediately so that we can privately discuss options. To establish reasonable accommodations, I may request that you register with Student Life Disability Services. After registration, make arrangements with me as soon as possible to discuss your accommodations so that they may be implemented in a timely fashion.
If you are ill and need to miss class, including if you are staying home and away from others while experiencing symptoms of a viral infection or fever, please let me know immediately. In cases where illness interacts with an underlying medical condition, please consult with Student Life Disability Services to request reasonable accommodations. You can connect with them at slds@osu.edu; 614-292-3307; or slds.osu.edu.
Intellectual diversity
Ohio State is committed to fostering a culture of open inquiry and intellectual diversity within the classroom. This course will cover a range of information and may include discussions or debates about controversial issues, beliefs, or policies. Any such discussions and debates are intended to support understanding of the approved curriculum and relevant course objectives rather than promote any specific point of view. Students will be assessed on principles applicable to the field of study and the content covered in the course. Preparing students for citizenship includes helping them develop critical thinking skills that will allow them to reach their own conclusions regarding complex or controversial matters.
Creating an environment free from harassment, discrimination, and sexual misconduct
The Ohio State University is committed to building and maintaining a community to reflect diversity and to improve opportunities for all. All Buckeyes have the right to be free from harassment, discrimination, and sexual misconduct. Ohio State does not discriminate on the basis of age, ancestry, color, disability, ethnicity, gender, gender identity or expression, genetic information, HIV/AIDS status, military status, national origin, pregnancy (childbirth, false pregnancy, termination of pregnancy, or recovery therefrom), race, religion, sex, sexual orientation, or protected veteran status, or any other bases under the law, in its activities, academic programs, admission, and employment. Members of the university community also have the right to be free from all forms of sexual misconduct: sexual harassment, sexual assault, relationship violence, stalking, and sexual exploitation. 
To report harassment, discrimination, sexual misconduct, or retaliation and/or seek confidential and non-confidential resources and supportive measures, contact the Civil Rights Compliance Office: 
Online reporting form at http://civilrights.osu.edu/, 
Call 614-247-5838 or TTY 614-688-8605, 
Or Email civilrights@osu.edu
The university is committed to stopping sexual misconduct, preventing its recurrence, eliminating any hostile environment, and remedying its discriminatory effects. All university employees have reporting responsibilities to the Civil Rights Compliance Office to ensure the university can take appropriate action: 
All university employees, except those exempted by legal privilege of confidentiality or expressly identified as a confidential reporter, have an obligation to report incidents of sexual assault immediately. 
The following employees have an obligation to report all other forms of sexual misconduct as soon as practicable but at most within five workdays of becoming aware of such information: 1. Any human resource professional (HRP); 2. Anyone who supervises faculty, staff, students, or volunteers; 3. Chair/director; and 4. Faculty member.

Copyright for instructional materials
The materials used in connection with this course may be subject to copyright protection and are only for the use of students officially enrolled in the course for the educational purposes associated with the course. Copyright law must be considered before copying, retaining, or disseminating materials outside of the course.
Your mental health
As a student you may experience a range of issues that can cause barriers to learning, such as strained relationships, increased anxiety, alcohol/drug problems, feeling down, difficulty concentrating and/or lack of motivation. These mental health concerns or stressful events may lead to diminished academic performance or reduce a student’s ability to participate in daily activities. The Ohio State University offers services to assist you with addressing these and other concerns you may be experiencing. If you or someone you know are suffering from any of the aforementioned conditions, you can learn more about the broad range of confidential mental health services available on campus via the Office of Student Life’s Counseling and Consultation Service (CCS) by visiting ccs.osu.edu or calling 614-292-5766. CCS is located on the 4th Floor of the Younkin Success Center and 10th Floor of Lincoln Tower. You can reach an on-call counselor when CCS is closed at 614-292-5766 and 24 hour emergency help is also available 24/7 by dialing 988 to reach the Suicide and Crisis Lifeline. 
Course Schedule
This is a tentative course schedule.  We will undoubtedly drift from it as the course progresses.  Refer to the Carmen course page for up-to-date assignment due dates.  The chapters below are all from the text by Hoff.  In addition to the planned reading, there will be selected exercises (traditional homework assignments), waystages for the projects, and activities on CARMEN.  Lectures will depart from the text in places.   

	Week
	Date
	Topics/Readings/Assignments
	Assessments Due

	1
	3/5
	Introduction and examples.  
Reading: Chapter 1
	Download and install R for use in the class.  RStudio is one good option.

	2
	3/10 – 3/12
	Probability, exchangeability, statistics.  One parameter models (Bayesian version).
Reading: Chapters 2, 3
	**

	3
	3/24 – 3/26
	Monte Carlo approximations, the normal model.
Reading: Chapter 4, 5
	**

	4
	3/31 – 4/2
	Posterior approximation with the Gibbs sampler, the multivariate normal model.
Reading: Chapters 6, 7
	**

	5
	4/7 – 4/9
	Group comparisons and hierarchical modelling, linear regression.
Reading: Chapters 8, 9
	**

	6
	4/14 – 4/16*
*I will be away from campus on 4/16.  Details of class yet to come.
	Nonconjugate priors and Metropolis-Hastings algorithms (also catch-up).
Reading: Chapter 10
	**

	7
	4/21 – 4/23
	Linear and generalized linear models, more on modelling.
Reading: Chapter 11
(perhaps some class presentations)
	**

	Finals
	4/30
	Project presentations – all group members are expected to participate in presentation
	Written projects are due Tuesday, May 2


** Details to follow.  Come to class and check the CARMEN site.  
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