	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT8008高等统计学Advanced Statistics

	2.
	课程性质

Compulsory/Elective
	核心课程Core Course

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

	4.
	授课语言

Teaching Language
	英语为主，辅以中文解释English with Detailed Explanations in Chinese

	5.
	授课教师Instructor(s) 
	田国梁 教授GuoliangTian, Professor

	6.
	先修要求

Pre-requisites 
	MA215概率论，MA204数理统计
MA215 Probability Theory, MA204 Mathematical Statistics


	7.
	教学目标Course Objectives

	
	通过此课程的学习，能够让学生掌握高等统计学的基本概念和基本理论,为进入统计领域的研究打基础。This course aims to enable students to master the basic concept and theory of Advanced Statistics and to lay a foundation for the research in statistics.


	8.
	教学方法Teaching Methods 

	
	将采用传统方式教授此课(版书，课堂讨论，作业，课外答疑，闭卷考试)。强调抽象理论和具体应用的结合。The course will be taught in the standard way (“chalk and board”, in-class discussion, homework, office hours, closed-book exams). The course is a balanced mix of abstract theories and applications.

	9.
	教学内容Course Contents

	
	Section 1
	Chapter 1: Background

1.1 Probability Theory Background

1.2 Mathematical Statistics Background

	
	Section 2
	Chapter 2   UMVU Estimators

	
	Section 3
	Chapter 3   Average Risk Optimality

3.1 First Examples 

3.2 Single-Prior Bayes 

3.3 Hierarchical Bayes

3.4 Empirical Bayes 

3.5 Risk Comparisons

	
	Section 4
	Chapter 4: Minimaxity and Admissibility

4.1 Minimax Estimation 

4.2 Admissibility and Minimaxity in Exponential Families

4.3 Simultaneous Estimation 

	
	Section 5
	Chapter 5: Asymptotic Optimality

5.1 Performance Evaluations in Large Samples 

5.2 Asymptotic Efficiency 

5.3 Efficient Likelihood Estimation

	
	Section 6
	Chapter 6 Uniformly Most Powerful Tests

6.1 Stating The Problem 

6.2 The Neyman–Pearson Fundamental Lemma 

6.3 p-values 

6.4 Distributions with Monotone Likelihood Ratio

	
	Section 7
	Chapter7: Small- Sample Theory: The Minimax Principle 

7.1 Tests with Guaranteed Power 

7.2 Examples 

	
	Section 8 
	Chapter 8： Convergence in Probability and in Law

8.1 Convergence in Probability 

8.2 Applications 

8.3 Convergence in Law 

8.4 The Central Limit Theorem 

8.5 Taylor’s Theorem and the Delta Method 

   8.6 Uniform Convergence

	10.
	课程考核Course Assessment

	
	作业(20%) + 期中考试(30%) + 期末闭卷考试(50%)
Assignment (20%) + Mid-term Test (30%) + Closed-book Written Examination (50%)

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

	
	1、Lehmann, E. L. and Casella, G. (1998). Theory of Point Estimation (2nd Edition). Springer Texts in Statistics, Springer-Verlag, New York. [Each student will be provided an e-book of this monograph]
2、Lehmann, E. L. (1999). Elements of Large-Sample Theory. Springer Texts in Statistics, Springer-Verlag, New York. [Each student will be provided an e-book of this monograph]

3、Lehmann, E. L. and Romano, J. P. (2005).  Testing Statistical Hypotheses. Springer Texts in Statistics,

Springer-Verlag, New York.


