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1. Events and their probabilities

2. Random variables and their distributions
3. Discrete random variables

4. Continuous random variables

5. Generating functions and their applications

6. Convergence of random variables
Financial modeling
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Related courses:
FM 9590A: Stochastic Processes with Applications in Finance and Actuarial Science
FM 9578A: The Mathematics of Financial Options
FM 9521b/4521b: Financial Modelling Il

Topics covered:

1. Stochastic Calculus: stochastic processes, multidimensional Brownian motion, conditional
expectation, martingales; Ito’s processes and Ito’s lemma; existence and uniqueness of



3. Derivative Pricing. Discrete time and continuous time models for equities and interest
rates; Equity and Interest rate derivatives, Binomial tree models for pricing; pricing and
hedging in continuous time; the Black-Scholes PDE; Risk Neutral Pricing, Equivalent
Martingale Measures; risk-neutral valuation and no-arbitrage pricing; self- nancing port-
folios; Delta Gamma Theta and their nancial interpretation. implied volatility surface
and volatility models; market risk and credit risk; mean-variance portfolio theory.

4. Simulation Methods. Basics of Monte Carlo methods ? simulation of simple random
variables. Pricing of European options. Synthetic and Antithetic variance reduction.
Con dence intervals.
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M.R., and Waters, H.R. | Chapters 1-7, 11.1-11.4.

Loss Models: From Data to Decisions, 4th edition by Klugmann, S.A., Panjer, H.H., and
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Topics covered:

1. Common decrements and their application to insurances and annuities

2. Models used to model decrements used in insurances and annuities

3. Present values and accumulated values using non-stochastic interest rate models
4. Models used to model cash ows of traditional life insurances and annuities

5. Bene t reserves for traditional life insurances and annuities

6. Relationship between expenses and gross premium for traditional life insurance and annui-
ties



10.

11.

12.

13.

14.

Non-stochastic interest rate models used to calculate present values and accumulated
values of cash ows and calculate present values and accumulated values of cash ows

Severity and frequency models

. Aggregate models

Risk measures (VaR and TVaR)

Construction of empirical models

Construction and selection of parametric models
Credibility

Simulation



