
MATHEMATICAL FINANCE AND DERIVATIVES (part II, PhD) 
 
Lecturer: Prof. Dr. Marc CHESNEY  
Location:  
Time: Mon. 08:00 – 09:45  
First lecture:  16.02.2009 
Language: English 
 
Contents: 

• Stochastic volatility models and time changed Brownian motions 
• Tanaka’s Formula and applications  to Finance 
• Itô’s formula and Girsanov theorem for jump-diffusion processes  
• The pricing of options in presence of possible discontinuities 
• Exotic options 
• Real options 

Description of the course: 

The course focuses on the theoretical foundations of modern derivative pricing. It aims at 
deriving option pricing models by relying on the main mathematical tools of continuous time 
finance. A particular focus on jump processes is given. The introduction of possible financial 
crashes is now essential in some models and a clear understanding of Poisson processes is 
therefore important. A standard background in stochastic calculus is required.  
The last part of the course covers real options. Basic and recent models will be presented. 
These include the introduction of competition and incomplete information into the real 
options framework. The use of the Real Options approach in Environmental Finance will also 
be presented.    
 
Grades: The final grades will be based on a written or oral examination.  
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