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Incoming student mobility

UNIOS University Unit: DEPARTMENT OF MATHEMATICS 

COURSES OFFERED IN FOREIGN LANGUAGE 

FOR ERASMUS+ INDIVIDUAL INCOMING STUDENTS 

	Department or Chair within the UNIOS Unit 
	Department of Mathematics



	Study program 
	Graduate university study programme in mathematics (Master level) 

Branch: 
· Financial Mathematics and Statistics-obligatory



	Study level
	Graduate (master)




	Course title
	Mathematical Finance

	Course code (if any)
	

	Language of instruction
	English

	Brief course description


	Syllabus.
1. Financial market. Basic assumptions of financial markets. Basic and derived financial instruments (derivatives - forwards, European and American call and put options). Portfolio. Market value of financial instruments. The risk in financial markets. Describing risk. Arbitrage.

2. One-period model of the financial market. No-arbitrage principle. The fundamenal theorem of asset pricing (risk-neutral pricing). Contingent claim – non-arbitrage price and attainability. Completeness of a one-period market. Example – a binary model of a one-period financial market. Practical exercises.

3. A model of the financial market in discrete time. Martingales and predictable processes in discrete time. No-arbitrage principle. The fundamenal theorem of asset pricing (risk-neutral pricing). Completeness of the discrete model. Example: The Cox-Ross-Rubinstein (CRR) model. Practical exercises - working with financial data in the programming environment (R, SAS).
4. A model of the financial market in continuous time. Brownian motion and geometric Brownian motion. Ito's stochastic integral and Ito's formula. Stochastic differential equation (SDE). Numerical methods for solving SDE (Euler and Milstein methods). Black-Scholes-Merton model and determination of non-arbitrage prices of European options. Short-term interest rate models: the CIR model and the Dothan (reciprocal gamma) model. Statistical analysis of these models. Practical exercises - working with financial data in the programming environment (R, SAS).

	Form of teaching
	Consultative teaching.

	Form of assessment
	After completion of lectures and exercises students take an exam in written and oral form. Acceptable mid-term exam scores replace the written examination. Homework and seminar papers made during the semester could influence the final result of the exam.

	Number of ECTS
	7

	Class hours per week
	2+1+1

	Minimum number of students 
	

	Period of realization 
	Winter semester 



	Lecturer
	Dr. Nenad Šuvak, Assistant Professor
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