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Objectives:  The aim of the course is to to equip our students with a solid foundation in mathematics 

and in doing so provide them with practical knowledge that they can successfully apply to 

complicated financial models. The course develop derivative securities valuation, portfolio 

structuring, risk management and scenario simulation through the binomial pricing model and 

arbitrage pricing theory 

Content : 

C1 : Financial markets and derivative securities. No-arbitrage condition. Call options. Put options. 

Forward contracts. Examples   

C2 : No arbitrage price of an option for the binomial model. Delta-hedging formula. Example 

C3: First Fundamental Theorem of Asset Pricing for a multiperiod , finite state model. Example 

C4: Computational considerations. Examples 

C5: Probability theory and discrete-time stochastic processes. Distributions. Random variables. 

Examples 

C6: Risk-neutral measure and option pricing . Expectation, information, and σ-algebras. Jensen’s 

inequality . Exemple 

C7: Conditional expectations. Fundamental properties. Exemples 

C8: Martingales. The discounted stock price. The discounted wealth process 

C9: Risk-neutral pricing formula. Cash flow valuation 

C10: Markov Processes. Lemma of independence. Exemples: Stock price, Non –Markov process  

C11: Change of measure. Radon-Nikodým derivative process 

C12: State price density. Optimal investment.Examples 

C13: Derivatives securities. Non-path- dependent derivatives. Stopping times. The Optional 

Sampling Theorem 

C14: Random walk. First Passage Times. Reflection Principle. Example 
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