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37457 Advanced Bayesian Methods

Delivery: Spring Session 2026

Total Workload Hours: 200 hours

Credit Points: 8

Result Type: Grade and marks

Subject Description

This subject delves into advanced Bayesian methods for statistical analysis and inference, 
incorporating graph theory principles. It encompasses generalised linear models, linear mixed 
models, and generalised additive models. Students will utilise the 'R', 'JAGS', and 'Stan' 
computing environments to analyse various datasets.

Subject Learning Outcomes (SLOs)

1. Demonstrate a thorough understanding of the roles of estimation and prediction in 
advanced data analysis.

2. Formulate regression models for analysis of a complicated data set.

3. Apply appropriate models and perform analyses and diagnostics using the computer 
packages R, BUGS and/or Stan.

4. Derive expressions used for fitting and inference in generalised linear and mixed 
models.

5. Write independent code in the R language.

Teaching and Learning Strategies

The presentation of this subject consists of 2 hours of lectures and an optional 1 hour help 
session.
Face-to-face classes will incorporate a range of teaching and learning strategies including 
presentations, discussion of readings, solving quantitative exercises on a projector and 
self-paced computer laboratories. These will be complemented by independent student reading 
to prepare for the class where they will use the information to participate in discussions and solve 
exercises. These discussion sessions are inquiry-led, with students given a question or topic to 
dissect in more detail through critical questioning and investigation. Since this is a 8 credit point 
subject, we expect that students will need to devote about 10 hours of work per week to master 
the material.
Most students will attend 2 hours of classes each week and spend about 8 hours per week 
reading the notes and slides, solving the assignments handed out in class and reviewing the 
solutions provided to class exercises. Feedback in the format of partial worked solutions will be 
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provided for these exercises and there will be opportunities to ask questions about these in class 
and in help sessions.

Content (Topics)

Graph theory; probabilistic graph theory; Bayesian inference; Bayesian inference engines; 
generalized linear models; generalized linear mixed models; generalized additive models; 
geostatistical extensions; model selection.

Required and Recommended Texts

All required and recommended texts for this subject are contained in the Reading List which you 
can access from the Canvas site menu.

Other Required Resources

If you have concerns about affording the course-related costs for this subject, UTS Financial 
Assistance can help you plan ahead or apply for grants or interest-free loans.

Minimum Requirements

Students must obtain a mark of 50 or higher to pass the subject.

Attendance Requirements

2 to 3 hours per week

Assessment task 1: Assignments
Description: 5 assignment sheets will be completed out of class. It must be handed 

in during class by the date specified on the assignment. Assignments 
will be marked and returned during the following class. You must show 
working for each question on the assignment.

Learning Outcomes: • SLO1 Demonstrate a thorough understanding of the roles 
of estimation and prediction in advanced data analysis.

• SLO2 Formulate regression models for analysis of a 
complicated data set.

• SLO3 Apply appropriate models and perform analyses and 
diagnostics using the computer packages R, BUGS and/or 
Stan.

• SLO4 Derive expressions used for fitting and inference in 
generalised linear and mixed models.

• SLO5 Write independent code in the R language.
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Type: Exercises

Groupwork: Individual

Weight: 60%
Assessment Criteria:

Criteria Weighting Linked SLOs

Correct application of knowledge 
and procedures of the data analysis;

30%

Correct interpretation of questions 
and terminology;

10%

Correct choice of reasoning and 
proof;

25%

Appropriate and correct 
implementation of solutions using 
industry standard software;

25%

Clear communication using correct 
statistical terminology.

5%

Evaluating literature 5%

Assessment task 2: Exam
Description: Final Examination

Learning Outcomes: • SLO1 Demonstrate a thorough understanding of the roles 
of estimation and prediction in advanced data analysis.

• SLO2 Formulate regression models for analysis of a 
complicated data set.

Type: Examination

Groupwork: Individual

Weight: 40%
Assessment Criteria:

Criteria Weighting Linked SLOs

Correct application of knowledge 
and procedures of the data analysis

30%

Correct interpretation of questions 
and terminology

30%

Correct choice of reasoning and 
proof

30%

Clear communication using correct 
statistical terminology

10%

Academic Integrity
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Academic integrity is about demonstrating honesty, trust, fairness, respect, responsibility and 
courage in your studies and assessments. Studying at UTS and being part of our community 
means maintaining these values and acting with academic integrity at all times. Find out 
everything you need to know about academic integrity at UTS.

Assessment Procedures

All staff and students involved in the assessment of coursework subjects at UTS are subject to 
the Coursework Assessments Policy. The policy applies to the assessment of all coursework 
subjects. This policy does not apply to thesis subjects that are taken by students enrolled in 
research degrees but does apply to any coursework subjects undertaken by research degree 
students. It does not describe policy that relates to academic progression through a course of 
study. The policy should be read with the Coursework Assessments Procedure and the Student 
Rules.

Information last updated 17 July 2026.
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