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ECTS credits details    
Basic teaching activities    
    
Class schedule  
Period  Second Semester 
Year  Second 
Type of class Lectures 
  
Time management   
Hours  56 
Hours of lectures 42 
 Tutorials and lab 14 
  
Academic calendar  
Class begins 18/02/2019 
Class ends 07/06/2019 
  
Syllabus  
Prerequisites/requirements Differential calculus in more variables, integral calculus, basic 

concepts in probability and financial mathematics 
Expected learning outcomes   Knowledge of the basic concepts in Probability and Stochastic 

Processes Theory; 
Knowledge of the structure of the main contingent claims and 
their non-arbitrage boundaries; 
Knowledge of the main techniques of option pricing in both 
discrete and continuous settings. 

Contents •  
Course program Probability Background: 

Probability spaces. Independence. Random variables and 
related distribution functions. Special distributions and 
their property. Functions of random variables. Expected 
value, variance, covariance and main properties. Weak and 
strong law of great numbers. Central limit theorem. 

Stochastic processes: 

Introduction to stochastic processes. Brownian motion, 
geometric Brownian motion and related topics. 
Martingales. Riemann-Stiltjes’ integral. Ito’s integral and 



Ito’s formula. Basics on stochastic differential equations.  

Derivative Instruments: 

Financial markets and derivatives. Arbitrage. Risk-neutral 
valuation. Options and main properties. Arbitrage bounds. 
Put – call parity formula.  

Pricing option theory: 

Black-Scholes model. The Black – Scholes option pricing 
equation and the corresponding formula. The Greeks. 
Binomial model by Cox-Ross-Rubinstein for European and 
American options and related topics. Calibration of the 
parameters. Convergence of the binomial model formula 
towards the Black-Scholes formula. Pricing and Hedging 
with Monte Carlo Methods. 
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Notes  
Teaching methods Lectures and tutorials 
Assessment methods  Oral 
Evaluation criteria  Learning the main techniques for pricing derivatives both in 

discrete and continuous setting 
Further information  
 


