	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7035: Computational Statistics计算统计

	2.
	课程性质

Compulsory/Elective
	Elective

	3.
	课程学分/学时
Course Credit/Hours
	3学分 / 48小时

	4.
	授课语言

Teaching Language
	根据学生的情况可以是英文、中文或者两者相结合。 

English, or Chinese, or both depending on the need of the students.

	5.
	授课教师Instructor(s) 
	田国梁教授 Professor Guoliang TIAN
数学系 Department of Mathematics

	6.
	先修要求

Pre-requisites 
	MA215概率论; MA204数理统计; MA329统计线性模型
MA215 Probability; MA204 Mathematical Statistics; 

MA329 Statistical Linear Models


	7.
	教学目标Course Objectives

	
	本课程旨在为数学系研究生(特别是统计学科的研究生)提供常用的现代复杂计算方法。它强调计算作为一个基本工具在数据分析、统计推断、统计理论与方法的发展中的中心地位。

This course aims to provide postgraduate students (especially, majoring in statistics) a background in modern computationally-intensive methods in statistics. It emphasizes the role of computation as a fundamental tool of discovery in data analysis, of statistical inference, and for development of statistical theory and methods.



	8.
	教学方法Teaching Methods 

	
	教学方法由Lectures, Tutorials, Assignments, Midterm Test and Final examination 组成

	9.
	教学内容Course Contents

	
	Section 1
	Generation of Random Variables including the inversion method, the grid method, the sampling/importance re-sampling method, the stochastic representation method, and the conditional sampling method

	
	Section 2
	Optimization techniques including Newton’s method, Fisher scoring algorithm, expectation-maximization (EM) algorithm and its variants, and minorization-maximization (MM) algorithm

	
	Section 3
	Integration including Laplace approximations, Riemannian simulation, the importance sampling method and the variance reduction techniques

	
	Section 4
	Markov chain Monte Carlo methods including data augmentation algorithm, Gibbs sampler, and the exact inverse Bayes formulae sampling

	
	Section 5
	Bootstrap methods including parametric/nonparametric bootstrap confidence intervals, and hypothesis testing with the bootstrap

	
	Appendix A
	Basic Statistical Distributions and Stochastic Processes

	
	Appendix B
	R Programming

	
	Appendix C
	How to Introduce Latent Variables in EM-Type or DA-Type Algorithms?

	10.
	课程考核Course Assessment

	
	平时作业Assignments (25%), 期中考试Mid-Term Test (25%), 期末考试 Final Exam (50%)

	11.
	教材及其它参考资料Textbook and Supplementary Readings

	
	In this course, no single textbook can cover all the topics. Relevant references are as follows: 

[1] Tan, M., Tian, G.L. and Ng, K.W. (2010). Bayesian Missing Data Problems: EM, Data Augmentation and Non-iterative Computation. Chapman & Hall/CRC, Boca Raton. 

[2] Givens, G.H. and Hoeting, J.A. (2005). Computational Statistics. Wiley, New York.

[3] Gentle, J.E. (2002). Elements of Computational Statistics. Springer, New York.

[4] Gentle, J.E. (2003). Random Number Generation and Monte Carlo Methods. Springer, New York.

[5] Robert, C.P. and Casella, G. (2005). Monte Carlo Statistical Methods (2nd Ed.). Springer, New York.

[6] Tanner, M.A. (1996). Tools for Statistical Inference: Methods for the Exploration of Posterior Distributions and Likelihood Functions (3rd Ed.). Springer, New York.

[7] McLachlan, G.J. and Krishnan, T. (1997). The EM Algorithm and Extensions. Wiley, New York.
[8] Gilks, W.R., Richardson, S. and Spiegelhalter, D.J. (1996). Markov Chain Monte Carlo in Practice. Chapman & Hall, London.

[9] Efron, B. and Tibshirani, R.J. (1993). An Introduction to the Bootstrap. Chapman & Hall, London.

[10] Davison, A.C. and Hinkley, D.V. (1997). Bootstrap Methods and Their Application. Cambridge University Press, New York.

[11] Lange, K. (1999). Numerical Analysis for Statistics. Springer, New York.

[12] Lange, K. (2004). Optimization. Springer, New York.


