Outline of the course on
“Introduction to risk theory and derivative pricing with applications in insurance and finance”

for the Bulgarian Actuarial Society (BAS)
A 6 days course, 5 hours per day (Lecturing hours 14:00 -19:00) 
Total number of hours: 30;
Part I: Introduction to risk theory; (Days 1 – 3: 19 – 21 October 2011)
Lecturer: Prof Vladimir K. Kaishev   
Day 1 (Wednesday 19/10/11): Introductory probability and statistics for insurance 

· Discrete, continuous and mixed random variables (r.v.s)
· Conditional expectation and variance

· Jointly distributed random variables, dependence and copulas
· Probability and moment generating functions
· Loss distributions and their tail behaviour

· Parameter estimation and goodness of fit
Day 2 (Thursday 20/10/11): Basic reinsurance and risk models
· Basic risk sharing contracts
· Background on sums of r.v.s
· The collective risk model
· The compound Poisson distribution
· The individual risk model
Day 3 (Friday 21/10/11): Ruin and Simulation
· The ruin probability model and its relation to solvency 
· The Poisson and compound Poisson Processes
· The adjustment coefficient and the Lundberg’s inequality
· Ruin probability formulas
· Monte Carlo simulation in finance and insurance
· Sampling from specific distributions
Part II: Introduction to Derivative Pricing; (Days 4 - 6: 26 – 28 October 2011): 

Lecturer: Dr Dimitrina Dimitrova   

Day 4 (Wednesday 26/10/11): Introduction to Wiener process and stochastic calculus
· Probability space with filtration
· Definition and basic properties of standard Brownian motion (Wiener process) and geometric Brownian motion
· Martingales
· Introduction to Ito integrals (stochastic calculus) and stochastic differential equations

· Ito’s formula

Day 5 (Thursday 27/10/11): Introduction to derivative pricing
· Introduction to the valuation of derivative securities, in particular equity options
· The no-arbitrage principle

· The Binomial Model and derivatives pricing

· Risk-neutral valuation, risk-neutral probability measure
· The Black-Scholes model
Day 6 (Friday 28/10/11): Option pricing and Interest rate modelling
· The Black-Scholes option pricing formula

· Risk management: the Greeks
· The term structure of interest rates
· Short-term interest rate models: Vasicek, Cox-Ingersoll-Ross 
