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	Name: Klesov Oleg
	Affiliated University: National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”
	Course Name: Stochastic Processes and Applications to Mathematical Finance
	Number of Lectures: 12
	Course Language: Ukrainian
	Keyword: Stochastic Processes, Brownian motion, Ito integral, Diffusion process, Stock Price Models, Arbitrage Bond Models, Markov processes, interest rates, market, portfolio, arbitrage, option pricing
	Course Description 100 200 words:   This course is an introduction to the Theory of Stochastic Processes.  Although the course is theoretical, a variety of numerical examples will be solved and case studies considered. The course provides students with: properties of Wiener process, the basic mathematical notions needed for Ito integrals,  the stochastic calculus .     The course examines stochastic processes that are modeled using stochastic differential equations (SDE).  SDE is a differential equation in which one or more of the terms has a random component. Within the context of mathematical finance, SDE's are frequently used to model diverse phenomena such as stock prices, interest rates or volatilities to name but a few.        The first part of the course introduces basic concepts and principles in theory of random process. The text starts with probability theory and works across stochastic processes, with main focus on Wiener process. It then moves to stochastic differential equations including change of measure and martingale representation theorems.            The second part of the course deals with some Application to Mathematical Finance:market, portfolio, arbitrage, option pricing  . 
	Course Goals and Objectives Approximately 100 words: The aim of of this course is to familiarize students with the appointment, the main tasks, concepts, tools and institutions of the modern theory of  Stochastic Differential Equations.  Random processes have a large field of application in natural and social sciences such as economics, finance, sociology, statistical radio physics, data science, big data and other sciences.  Students will get basic knowledge and master the fundamentals of the mathematical tools of modern methods of stochastic calculations for solving applied financial and economic problems. After completing the course a student will:    have a throrough understanding of stochastic methods that are inbetween mathematical analysis and probability theory;    know how to use the fundamental tools in stochastic analysis;    be familiar with numerical methods for stochastic differential equations;    know how to use methods of stochastic analysis for modeling in different application areas like finance, industry, thecnology, biology, etc.    be able to model the basic objects in finance mathematics such as stocks and options in   terms of stochastic differential equations The course belongs to the cycle of natural science disciplines.
	Textbook: 1. Stochastic Differential Equations// Кlesov О. І.  – (Electronic edition), 2017. – 165 p.2.  Stochastic Differential Equations/  І. І. Gihman, A. V.  Skorohod. Editors Y. Mitropolski — Berlin: Springer Verlag,, 1972. —  356  p.3. Stochastic Differential Equations: An Introduction with Aplications// Oksendal B.  –  Springer Science & Business Media, 2003. – 360 p.
	The format  Title AuthorEditor Publisher Year of PublicationReferences: 1. Stochastic Processes with Applications to Finance,  Masaaki Kijima (2013)2.  The Oxford Guide to Financial Modeling: Applications for CapitalMarkets, Ho, S.Y. and Lee, S.B. Corporate Finance (2004).3. On stochastic differential equations, Ito K.,  Memoirs, American Mathematical Society, 4 (1951)4. (2004). Brownian Motion and Stochastic Calculus, Karatzas, I. and Shreve, S.E., 2nd edn.Springer-Verlag, Berlin. (2004)5. Stochastic Calculus for Finance; Shreve, S.E.  Volume II: Continuous-Time Models. Springer-Verlag, New York.(2008) 
	The format  Title AuthorEditor Publisher Year of PublicationCourse Requirements and Grades: Prerequisites include knowledge of basic definitions of mathematical analysis, linear algebra, and probability theory. These would  be helpful for students to understand the content of some lecture. Perhaps the most important requirement is a bit of sophisticated mathematical maturity: a combination of patience, logical and analytical thinking, motivation, systematics, decision-making, and the willingness to persevere through failure until success is achieved.Grading Scheme:Homework  -     20%, Quizzes        -    20%, Midterm        -   20%,  Final exam   -   40%. 
	Main ContentWeek 1: Introduction to random processes 
	Main ContentWeek 2: Classes of random processes
	Main ContentWeek 3: Wiener process. Properties of Wiener process
	Main ContentWeek 4: Ito Stochastic Integrals: simple functions and general case 
	Main ContentWeek 5: Ito Formula: general and various particular cases
	Main ContentWeek 6: Stochastic Differential Equation. Examples and some Methods for Their Solution
	Main ContentWeek 7: Existence and Uniqueness Theorem
	Main ContentWeek 8: Bachelier approach to model stock prices
	Main ContentWeek 9: Stochastic differential equations in mathematical finance
	Main ContentWeek 10: Black-Scholes formula
	Main ContentWeek 11: Geometric Brownian motion, Ornstein–Uhlenbeck process
	Main ContentWeek 12:  Arbitrage Bond Model
	Main ContentWeek 13: 
	Main ContentWeek 14: 
	Main ContentWeek 15: 
	Main ContentWeek 16: 
	Course Date: 2021-09-01
	Course Date_1: 2021-12-30


