	课程大纲

COURSE SYLLABUS

	1.
	课程代码/名称

Course Code/Title
	MAT7030随机分析及其在金融中的应用

Stochastic calculus and their applications in finance

	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 
	MAT8011现代概率论 

Advanced Probability


	7.
	教学目标Course Objectives

	
	This course is designed as the first courses in financial calculus for students having a good background in mathematics. 
After learning this course, students should understand the key concepts in stochastic analysis such as martingales and change of measure and some deep properties of Brownian motion process. The students should also be able to apply the basic methods and tools learning from this course such as the Ito’s formula  and the Black-Scholes pricing formula in practical problems in finance.


	8.
	教学方法Teaching Methods 

	
	1. Pay attention to the newly and recently obtained conclusions. In the teaching process, the important classic results and the newly obtained results shall be well interwoven to ensure the advance and  applicability of this course.  

2. Much attention shall be paid to the important and difficult concepts and conclusions. In particular, the concepts of conditional expectations and provided martingales are very abstract and thus are quite difficult for students to master. To help students mastering these important yet difficult concepts, extremely detailed explanations shall be given and enough examples shall be provided so that students could understand the exact probabilistic meaning of these concepts and could fully master the related conclusions and then could apply them in many different problems.

3. Emphasizing the applications. In the teaching process, emphases will be given to the application aspect. For some difficult theoretic conclusions, the probabilistic interpretation and intuitive ideas shall be carefully explained yet the strict proof could be ignored at the beginning. Students shall be encouraged to apply these theoretic conclusions first and then strict proofs could be provided in the second step. For some important methods and techniques, fully applications and examples will be provided.    

	9.
	教学内容Course Contents

	
	Section 1
	Brownian motion (16)

Definition of the process；Levy’s construction of Brownian motion；The reflection principle and scaling；
Martingales in continuous time

	
	Section 2
	Stochastic calculus(16) 

Stochastic integration；Ito’s formula；Integration by parts; Stochastic Fubini Theorem ；The Girsanov Theorem；The Brownian Martingale Representation Theorem；The Feynman–Kac representation

	
	Section 3
	The Black–Scholes model(16)

The basic Black–Scholes model; Black–Scholes price and hedge for European options ;Foreign exchange ;Dividends; Bonds ;Market price of risk.

	10.
	课程考核Course Assessment

	
	1. Assignments:        20%

2. Mid-term test:        30%

3. Final Exam (2h):     50%

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

	
	Textbook:

 Alison Etheridge, A course in financial calculus. Cambridge University Press 2002 

Supplementary Readings: 

1. Ioannis Karatzas, Steven Shreve, Brownian Motion and Stochastic Calculus

2. Rene Schilling, Brownian Motion: An Introduction to Stochastic Processes.


