


b. Basic examples: Brownian motion, Poisson process and related 
martingales 

c. Uniform integrability 
d. Martingale convergence 
e. Optional stopping 
f. Quadratic variation and predictable quadratic variation; martingale 

representations of Brownian motion 
g. Stochastic integrals 
h. Localization and local martingales 
i. Martingale inequalities 
j. Martingale representation 
k. Random change of time 

4. Semimartingales        15 
a. Definitions and basic examples 
b. Quadratic variation and covariance 
c. Predictable processes 
d. Boob-Meyer decompositions 
e. Stochastic integrals 
f. Ito formula I 
g. Stochastic exponent 
h. Sharp bracket process and compensators 
i. Ito formula II 

5. Change of measure and Girsanov theorem     6 
a. Change of measure for random variables 
b. Absolutely continuous probability measures 
c. Girsanov theorem 

6. Stochastic Differential Equations      6 
a. Basic concepts 
b. Existence and uniqueness of solutions 
c. Selected properties of solutions 
d. Jump diffusion processes and related IPDEs 
e. Removal of drift 
f. Backward SDEs 

 
Assessment: Homework   0-10% 
 Quizzes/Tests     45-50% 
                              Graduate Project                            0-10% 
 Final Exam     45-50% 
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