Introduction to Bayesian Spatial Modeling of Survey Data using WinBUGS 
（贝叶斯抽样调查分析 – WinBUGS）
Instructor:

Dr. Chong Z. He, Department of Statistics, University of Missouri, Columbia, Missouri, USA; E-mail: hezh@missouri.edu
Time: June 15, 2018, 1:30-4:30pm,  YiFu Building,  East China Normal University, Shanghai

Description of the short course:

Bayesian spatial models have advantages in obtaining accurate survey estimation when the sample sizes are small in domains of interest. Consequently, they are becoming important and popular in government statistics.

 

WinBUGS (Bayesian Analysis Using Gibbs Sampling) is a versatile package that has been designed to carry out Markov chain Monte Carlo (MCMC) computations for a wide variety of Bayesian models. WinBUGS is free and can be downloaded at http://www.mrc-bsu.cam.ac.uk/%20software/bugs/the-bugs-project-winbugs/.

 

In this short course, we will introduce Bayesian spatial models for analyzing survey data and demonstrate how to implement them using WinBUGS step-by-step. There is no pre-requirement in Bayesian modeling. We will start with the basic concepts and computations. Every participant will finish an exercise to implement a Bayesian model using WinBUGS.

Course length:  
Three hours
Course Text and Materials:
The course will be based on the presenter’s lecture notes (in English) and will be taught in in both English and Chinese. （何教授将同时用英文和中文授课，但讲义是英文的）
Target Audience and Prerequisites:
The course will be taught in English and Chinese. The course is intended for survey practitioners and should be accessible to graduate students and young researchers. An undergraduate level course in mathematical statistics and applied regression analysis are required.  R programming experience is preferred.
Outline
1.  Introduction 
     a. Bayesian method vs Frequentist Method
     b. Priors
     c. Posterior
2.  MCMC algorithm
3.  Bayesian Spatial Models
      a. CAR model
b. SAR model
4.  Software package: WinBUGS

5. Implementation of a Bayesian Spatial Model using WinBUGS 

a. Data input
b. Set initial values
c. Check convergence
Learning Outcomes
· Learn two important Bayesian spatial model for survey data
· Learn how to code and run WinBUGS program
· Learn how to implement a Bayesian spatial model using WinBUGS
Presenter:
Dr. Chong He is Professor of Department of Statistics at the University of Missouri, Columbia, Missouri, USA. She has been working on Bayesian spatial models for survey data for more than 20 years. Her research interests include survey sampling, Bayesian spatial modeling, and small area estimation. Dr. He has been published in leading journals such as the Annals of Statistics, Biometrics, Spatial Statistics, Survey Methodology, and Statistics in Medicine.  

