	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7029随机分析
MAT7029 Stochastic Analysis

	2.
	课程性质

Compulsory/Elective
	选修Elective

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

	4.
	授课语言

Teaching Language
	英语，辅以部分中文解释

English with some explanations in Chinese

	5.
	授课教师Instructor(s) 
	陈安岳教授、欧阳顺湘助理教授

Anyue Chen, Professor ; Shunxiang Ouyang, Assistant Professor

	6.
	先修要求

Pre-requisites 
	概率论基础(MA215)，应用随机过程(MA208), 常微分方程 A (MA201a), 测度与积分(MAT8002), 泛函分析(MAT8003), 偏微分方程（上）(MAT7023)。

Probability Theory (MA215), Applied Stochastic Processes (MA208), Ordinary Differential Equation A (MA201a), Measure Theory and Integration (MAT8002), Functional Analysis (MAT8003) , Partial Differential Equation I (MAT7023). 


	7.
	教学目标Course Objectives

	
	在概率论和随机过程论基础上，掌握随机分析的基础理论与方法，为进一步研究金融数学，金融工程等学科提供必要的随机分析基础。
The main objectives of this course are, based on the preliminary knowledge of Probability Theory and Stochastic Processes, to master the basic theory and methods in stochastic analysis and to provide necessary foundations and background in further learning on financial mathematics and financial engineering.  


	8.
	教学方法Teaching Methods 

	
	由具体的金融问题，给出传统分析学所面临的困境，进而导出引入随机分析的必要性。注重实例分析，增强学生对随机分析的理解。注重理论与实践相结合，深入分析随机积分的一般理论，通过实例给出随机积分在金融中运用。

Much attention will be paid in combining the theory and practice. Based on analyzing the concrete financial problems, the basic methods and technics will be introduced step by step. The theory of stochastic analysis including the basic concepts and main conclusions in stochastic analysis will be explained systematically and deeply in order to deepen students ’understanding the essential ideas and methods. Practical problems from finance will be analyzed by using the general theory of stochastic analysis and the usefulness of such methods will be shown.  

	9.
	教学内容Course Contents

	
	Section 1
	初步（8课时）：条件期望；离散时间鞅; Doob可选抽样定理; 上、下鞅; 鞅不等式；鞅收敛定理；连续时间鞅.

Preliminaries ( 8 hours)：Conditional Expectation； Discrete time Martingale; Doob’s Optional Sampling Theorems; Supermartingales and Submartingales; Martingale Inequalities; Martingale Convergence Theorems, Introduction to Continuous Time Martingales. 

	
	Section 2
	布朗运动（8课时）：布朗运动定义、分布，流；鞅性质；二次变差；马尔科夫性；首中时；反射原理. 
Brownian Motion(BM) ( 8 hours): Definition of BM; Distribution of BM; Filtration for BM; Martingale Property for BM; Quadratic Variation; Markov Property of BM; First Passage Time Distributions; Reflection Principle ( 8 hours) 

	
	Section 3
	Ito积分（16课时）：Ito积分定义；Ito-Doeblin公式;分部积分；随机Fubini定理；Girsanov定理；布朗鞅与表示定理；Feynman-Kac表示. 
Ito Integrals (16 hours): Definition of Ito’s Integral; Ito-Doeblin Formula; Integration by parts; Stochastic Fubini Theorem; The Girsanov Theorem; The Brownian Martingale Representation Theorem; The Feynman-Kac Representation (16 hours)  

	
	Section 4
	关于Levy过程的随机积分简介（4课时）. 

Introduction to Stochastic Integral regarding Levy Processes ( 4 hours)

	
	Section 5
	随机微分方程简介（4课时）.

Introduction to Stochastic Differential Equations (4 hours). 

	
	Section 6
	在金融中的应用(8 课时)：Black-Scholes 模型基础；Black-Scholes 定价与欧式期权的对冲；分红；股票；Black-Scholes-Merton方程；亚式期权；美式期权. 

Application in Finance (8 hours)  : The Basic Black-Scholes Model; Black-Scholes Price and Hedge for European Options; Dividends; Bonds; Black-Scholes-Merton Equation; Asian Options; American Options. 

	10.
	课程考核Course Assessment

	
	闭卷考试(50%)/练习（50%）

Exam (50%)/ Homework & Assignments(50%).

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

	
	1. I. Karatzas and S.E. Shreve. Brownian Motion and Stochastic Calculus. Springer-Verlag,New York1998 

2. P. Protter, Stochastic Integration and Differential Equations-A New Approach.Springer-Verlag,Berlin(1990). 

3. N. Ikeda, S. Watanabe, Stochastic Differential Equations and Diffusion Processes. North – Holland Publishing Company,New York(1981). 

4. A. Etheridge, A course in Financial Calculus, Press of the University of Cambridge, Cambridge, England (2002)

5. 严加安，《测度论讲义》，科学出版社，北京，2000.


