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To introduce the basic concepts and theories in Bayesian statistics, including the prior distribution and posterior analysis.
Introduce the statistical computing issues in Bayesian analysis, especially the use of R programming language in Bayesian
inference. The aim of this course is to teach students who have taken the classical probability and statistics courses to handle the
basic thinking and fundamental methods in Bayesian statistics, to lay a good foundation for the subsequent data analyses in
practice.
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Section 1 Introduction: General concepts in Bayesian analysis; basic concepts of prior
distributions and related issues. (2 hours)

Section 2 Single-Parameter Models: Basic skills in computing posterior distributions
in single-parameter models; various types of prior distributions. (4 hours)

Section 3 Multi-Parameter Models: Basic skills in computing posterior distributions
in multi-parameter models. (4 hours)

|Secti0n 4 ” Hierarchical Models: Hierarchical model settings. (6 hours) |
|Secti0n 5 ” Model Checking: Goodness-of-fit; PP p-value. (6 hours) |
|Secti0n 6 ” Model Comparison: Bayesian hypothesis testing; model comparison. (6 hours) |
Section 7 Introduction to Bayesian Computation: Numerical integration; distributional

approximations; various sampling methods. (6 hours)

Section 8 Markov Chain Simulation: Gibbs sampler; Metropolis-Hastings algorithms;
convergence diagnostics; WinBUGs. (8 hours)
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Textbook and Supplementary Readings

HM (Texbook) :

Gelman, A. Carlin J. B, Stern, H. S, Dunson, D. B., Vehtai, A. and Rubin, D. B. (2013). Bayesian Data
Analysis, (3rd edition). Chapman & Hall/CRC, New York.

HAth =Tkl (Supplementary Readings) :

1. Robert, C.P. and Casella, G. (2005). Monte Carlo Statistical Methods (2nd edition). Springer, New Y ork.

2. Gilks, W.R., Richardson, S. and Spiegelhalter, D.J. (1996). Markov Chain Monte Carlo in Practice.
Chapman & Hall, London.

3. Congdon, P. (2001). Bayesian Statistical Modelling. Wiley, New Y ork.




