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Course Description

“Compared with Bayesian methods, standard [frequentist] statistical techniques use only a small 
fraction of the available information about a research hypothesis (how well it predicts some 
observation), so naturally they will struggle when that limited information proves inadequate. Using 
standard statistical methods is like driving a car at night on a poorly lit highway: to keep from going 
in a ditch, we could build an elaborate system of bumpers and guardrails and equip the car with lane 
departure warnings and sophisticated navigation systems, and even then we could at best only drive 
to a few destinations. Or we could turn on the headlights.”—Aubrey Clayton, Bernoulli’s Fallacy


In this course, we will “turn on the 
headlights”. That is, we will study Bayesian 
statistical inference methods, and we will 
regularly compare Bayesian methods to 
standard, frequentist methods (the methods 
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2. either STAT 4520/5520 or MATH 4520/5520 Introduction to Mathematical Statistics or STAT 
5530 Mathematical Statistics; and 


3. prior programming experience


Recommended prerequisite: APPM 4560 or 
STAT 4100 Markov Processes, Queues, and Monte 
Carlo Simulations.


Learning Objectives


By the end of this course, students should be able 
to:


1. Articulate the logic of Bayesian inference and 
compare and contrast it with frequentist 
inference.


2. Utilize conjugate, improper, and objective priors to find posterior distributions.


3. Articulate the need for computational approaches to Bayesian inference and implement various 
computational approaches to find posterior distributions.


4. Assess the decision-theoretic and frequentist properties of Bayesian estimators.


5. Develop and apply Bayesian techniques in the context of linear and generalized linear models.


6. Evaluate the ethical consequences of the use (or misuse) of statistical methods.


Course Webpage

Course materials, such as this syllabus, the course schedule, homework assignments, and general 
updates will be uploaded to our Canvas page. Please check our Canvas page frequently!


Assignments

A Note about Jupyter and R

On many assignments in this course, we will use the R programming language; we will run R within 
the web application Jupyter. Both Jupyter and R are great (free) tools for data analysis/science, and I 
think they will be beneficial to you beyond this course. We will spend a class period downloading 
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Homework (35%)

Homework will be due, on average, roughly once every other week (with a few weeks off and a few 
back to back weeks here and there). Due dates and times will appear on Canvas assignments. Late 
homework will not be accepted or graded, except in extraordinary circumstances. You are asked to 
electronically submit a Jupyter file and an html version of that Jupiter file to Canvas; these files will 
contain your answers to both sections. Ideally, your answers to theoretical section will be typeset in 
Markdown cells (below each question) using LaTeX.  You may also embed a properly scanned pdf of 
handwritten answers to theoretical questions into the Jupyter file. Computational portions of the 
homework should include all relevant R code and output, and a write-up and interpretation of your 
results. You can collaborate with your classmates on the homework assignments, but you must write 
up the results independently of each other.


Exams (20% each, 40% total)

There will be one midterm exam and one final exam. The date of these exams are on our course 
schedule (on Canvas). 


Final Project (15%)

Instructions for the final project will be given out in class. This project provides an opportunity for 
students to answer important scientific or business related questions by conducting a thorough data 
analysis using the tools from this course (or extensions of those tools). There will be a written and 
short presentation component to the project.


Classwork/Participation (10%)

Participation in this course is essential for doing well. We will frequently have opportunities for class 
participation. The majority of this portion of your grade will come from “in-class” assignments. In 
addition, active participation in class, online discussion, attending office hours, and, potentially, pop 
quizzes can also help your participation grade.


Grade Determination

See Canvas for the grading scheme. I reserve the right to lower the percentage points needed to 
obtain the corresponding letter grade. 


Policies

Trigger Warning
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working on it, I am happy to try to make reasonable accommodations, e.g., work with you on a different topic 
that demonstrates the same (or similar) learning objectives.


Classroom Behavior

Both students and faculty are responsible for maintaining an appropriate learning environment in all 
instructional settings, whether in person, remote or online. Those who fail to adhere to such behavioral 
standards may be subject to discipline. Professional courtesy and sensitivity are especially important with 

http://www.colorado.edu/policies/student-classroom-and-course-related-behavior
/sccr/student-conduct
/sccr/student-conduct
/sccr/
http://www.colorado.edu/policies/student-classroom-and-course-related-behavior
http://www.colorado.edu/policies/student-classroom-and-course-related-behavior
http://www.colorado.edu/osccr/
/health/public-health/quarantine-and-isolation
mailto:contacttracing@colorado.edu
/health/public-health/quarantine-and-isolation
/health/public-health/quarantine-and-isolation
mailto:contacttracing@colorado.edu
/disabilityservices/
mailto:dsinfo@colorado.edu
http://www.colorado.edu/disabilityservices/students/temporary-medical-conditions


mailto:honor@colorado.edu
/osccr/honor-code
mailto:cureport@colorado.edu
/oiec/reporting-resolutions/making-report
/oiec/reporting-resolutions/making-report
http://www.colorado.edu/institutionalequity/
/dontignoreit/
http://www.colorado.edu/policies/observance-religious-holidays-and-absences-classes-andor-exams

