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Course objectives. To introduce the basic notion of recognition, measurement and control of market 

risk. Course participants will gain practical knowledge such as the decomposition of complex 

financial instruments or calculation of the present value of a given financial instrument and will be 

trained to recognize the risk a given portfolio contains. Special attention is placed on mathematical 

modeling related to market risk. The lectures discuss the theory of market risk and study selected 

case studies while specific tasks and problems will be calculated in exercises.  

 

Course prerequisite. Probability, Statistics, Stochastic Processes. 

 

Syllabus: 

 Introduction: Risk notion. Risk analysis. Risk management. Types of market risks. 
Characteristics of market risks. Modeling  of market parameters. Dynamical systems. 

Stochastic systems. Geometric Brownian Motion. Levy distribution.  

 Money market mechanics: Yield curve analysis. Spot rate. Forward rate. 

Compounding and discounting. Interest rate modeling.  

 Fixed income: Bond pricing. Yield to maturity. Derivatives. Decomposing of 
derivatives.  

 Value at Risk (VaR): History, parametric and Monte Carlo VaR. Undiversified and 
diversified VaR. Expected shortfall. 

 Risk of complex financial instruments: Interest rate sensitivity. Duration and 
convexity. Option present value. Black-Scholes model. Option pricing by means of Monte 

Carlo. The Greeks. Option portfolio risk reducing. 

 Theory of portfolio optimization: Notion of diversification. Markowitz's theory. 

Rational investor and efficient frontier.  

 Other types of risk: Operational risk. Currency induced credit risk. Relationship 
among different risk types. 
Expected learning outcomes.   
After completing the course, students are expected to be able to: 

 describe particular phases in risk analysis; 

 recognize the conditions for the use of particular mathematical models (GBM, Markowitz model, 

etc.) for modeling market risk parameters and assess the shortcoming of models in particular 

environment; 

 calculate the forward and spot rates of return based on the information on the yield curve; 

 decompose a derivative to simple instruments and determine its present value; 

 calculate the value of options using the Black-Scholes model and discuss the obtained result; 

 classify market risks that the portfolio contains and calculate the total risk value arguing the model 

used, 

 implement mathematical proof for equations used within the course. 

 

Teaching and knowledge evaluation. Attendance at lectures and exercises is required. During the 

semester, there will be a mid-term exam while after the the completion of all lessons there will be the 

final written exam. The final score is determined in the oral exam. 

 

Can the course be taught in English: Yes. 
 

Basic literature: 
1. J.C. Hull, Options, Futures, and Other Derivatives, Prentice Hall, London, 2005. 

 

 



Recommended literature:  
1. C. Marrison, Fundamentals of Risk Measurement, McGraw-Hill, New York, 2002. 

2. J. Bessis, Risk Management in Banking, Wiley, Chichester, England, 1998. 

3. Alexander, Quantitative methods in finance, Wiley, Chichester, England, 2008. 

4. Butler, Mastering Value at Risk, FT-Prentice Hall, London, 1999. 

 


