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Background: Bayesian methods are getting increasingly popular since they can allow for 

fitting complex models and providing richer inference from empirical observations without 

reference to p-values. 

Bayesian data analysis applies flexibly and seamlessly to complex hierarchical models and 

realistic data structures, including small samples, unbalanced designs, missing data, 

censored data while Bayesian analysis software, which is now widely available, can be used 

in an extremely broad variety of data models. 

Objectives: This course will show how to carry out and interpret Bayesian statistical analysis, 

hands on, with free software R. The first part will be aimed to describe the basic of Bayesian 

inference by examining simple Bayesian models. Models that are more complicated will also 

be explored, including logistic regression as well as hierarchical and auto-regressive models. 

Bayesian computational methods, particularly Markov Chain Monte Carlo methods, will be 

progressively introduced as motivated by the models discussed. Emphasis will also be placed 

on model checking and model diagnostics. 

 

Course Audience: The course is intended for students, researchers from all disciplines and 

clinicians who want a ground-floor introduction to Bayesian data analysis for medical data. 

 

Course Prerequisites: No specific mathematical expertise is required. Some familiarity with 

statistical methods such as t-test and linear regression can be helpful, as well as some 

previous experience with programming in R, but they are not critical.  

 

Software: Participants are recommended to bring their own laptop. It is recommended to 

install: 

- Openbugs 

- RStudio 

- R packages: R2OpenBUGS, coda  

 

Lecturer: 

Paola Berchialla is researcher in Biostatistics at the Department of Clinical and Biological 

Sciences, University of Torino. She holds a BS in Mathematics and received her PhD in 

Applied Statistics (University of Firenze) after a visiting period at the Department of 

Statistics, Oxford University  She worked as biostatistician at the Regional Health Service of 

the Piedmont Region (Italy) and participated in the project Surveillance System on Foreign 

Bodies Injuries in Children founded by the European Commission (DG SANCO). She is 

currently involved as unit responsible in the project Machine Learning Techniques in Food 

Risk Assessment, founded by the European Food Safety Authority, and as project member in 

the Health Behaviour School-aged Children International Study conducted by the 

Department of Public Health and Pediatric Sciences, University of Torino, in collaboration 

with the WHO. Her research topics include both applied works, carried out in collaboration 

with many clinical groups of the University of Torino and the Institute of Cancer Research in 

Candiolo (Torino), and methodological works (Bayesian statistics, Bayesian Design for 

Clinical Trials) mainly in collaboration with the Unit of Biostatistics, Epidemiology and Public 

Health of the Department of Cardiac, Thoracic and Vascular (University of Padua). 


