Biostatistics 285
Advanced Topics: Recent Developments in Spatial
Biostatistics
Instructor: Professor Sudipto Banerjee
Course Topics: Various topics in the statistical modeling and analysis for spatially referenced
datasets including basics of Geographical Information Systems (GIS) data types and structures,
exploratory data analysis and different methods for visualization of spatial data, different types of
spatial regression models, Bayesian hierarchical modeling and analysis for spatial data,
multivariate spatial analysis and spatial-temporal modeling.
Prerequisites: Prerequisites will include exposure to mathematical statistics and linear
regression at the MS level as seen in Biostatistics 202A,B and 200A,B and C. Those wishing to
enroll without these prerequisites will need to obtain consent from the instructor. No prior
knowledge of spatial statistics will be assumed.
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Homework Assignments: You will be required to hand in several assignments throughout the
quarter based on a combination of problems in the textbook and data analyses from the computer
lab. Homework assignments will include a blend of theoretical, computational and data analytic
questions.
Midterm and Final Examinations: There will be one midterm and a final examination held
in class. The final examination will be a take-home examination and comprise a real-world spatial
data analysis project in addition to some theoretical modeling questions.
Grading: Grades will be based on the homework assignments (30%), the midterm (30%) and the
final (40%).
Data Sets: The data sets that are used for homework assignments will be available for
downloading on the internet. Some of the analyses in the course will use data sets described in the
course text and others will be available from within freely available sources. Supplementary
materials describing this data set will be available on the course web site.
Computing: Statistical computing will be performed within the R statistical software
environment. While familiarity with the R statistical computing environment will be helpful, it is
not essential and all spatial packages in R will be discussed and demonstrated in the class.
Course Text: The required textbook for the class is Hierarchical Modeling and Analysis for
Spatial Data, 2nd Ed., by S. Banerjee, B.P. Carlin and A.E. Gelfand, Chapman & Hall/CRC, Boca
Raton, FL: 2014. It is available in the Health Sciences Bookstore.

