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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 27.43.15

Tema guceprauii:
1. 'paHnyHi Teopemu 1714 LiH NOXiTHUX LiHHUX NaIepiB

2. Limit theorems for the prices of derivatives

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCHIIPKEHHIO BJIACTUBOCTEN 301KHOCTI LiH NOXiJHUX L[iHHMX [aNepiB.
PosrnsgHyTi y nuceprauii Mozesti y3araJbHIOITh KjlacuyHi mogesti bieka-Iloysca ta MeproHna. 3apadi, o
PO3IJISIAAIOTHCS B JucepTallii MOSKHA PO3LiINTH Ha [IBi IPYIIX: IOCTII>KEHHS! CTiIKOCTi, po6acTHOCTI CIIpaBe]jInBUX
LiH OILiOHIB BIIHOCHO 3MiHU YY1 HETOYHOCTI BUMIPIOBaHHS [1apaMETPiB PUHKY, TAKUX fIK BiICOTKOBA CTaBKa, 3HOC,
BOJIATWJIbHICTb, TA YMOBU 301’KHOCTI CIIpaBeIJ/IMBUX LIiH OMLiOHIB IPY FPAaHUYHOMY [1€PEXO/i B MOJEJli PUHKY 3

IVICKPETHUM YacoM J0 MOJeJli 3 HellepEPBHUM YacCOM.

2. Thesis is devoted to investigate the properties of convergence of derivative securities. The models, considered
in this thesis, generalize the classical Black-Scholes-Merton models. The discussed problems can be divided into
two parts. The first one is investigation of stability, i.e., robustness, of the fair prices of options with respect to

changes of market parameters, such as interest rate, drift, volatility, or errors in their measurements. The second



one is determination of convergence conditions for options fair prices when the market model with discrete time
converges to the model with continuous time. The boundary value problem containing Black-Scholes equation for
the prices of European call and put options is solved for complete arbitrage free market model that involves
parameters depending on time. After some technical transformations, the equation in partial derivatives for any of
such prices is reduced to the heat equation. Explicit form of fair prices of European call and put options with time
dependent parameters is established. The conditions of stability of share prices, fair prices of call and put
European options and barrier European "up-and-out" call options with respect to changes or errors of
measurements are found in two ways: using the explicit form of option prices and without using explicit form
solution by probabilistic method. The model of financial market with discrete time is considered under assumption
that jump of share price is uniformly distributed on some time interval. The rate of convergence of fair prices of
European call and put options in such a model to the corresponding Black-Scholes price of the model with
continuous time is established. This is done by using the theorem about the asymptotic decomposition of
distribution functions of sums of independent identically distributed random variables. This model is natural
because in many cases we can only predict the interval for the share price jump size, but not the value of this jump.
Discrete market is incomplete, although the limit market is complete. We choose one of the possible martingale
measures in incomplete market and estimate that the rate of convergence of fair prices of European call and put
options to the Black-Scholes price equals one divide square root of n, where n is the number of periods in the
discrete model. The general discrete market and the discrete binomial market with time dependent interest rate
and drift are considered. The rates of convergence of the fair prices of barrier European "up-and-out" call options
on these markets to appropriate prices for continuous market are established. It is proved that the rate of
convergence is O of logarithm n divide square root of n. Numerical examples (modeling) are given. Parameter
convergence of fair price of contingent claim is proved for the market with jumps. Some a priori estimates for
solution of backwards stochastic differential equation with Poisson component are found. With their help the
convergence of solutions of backwards stochastic differential equation with Poisson component is proved. The
result is applied in the financial market with jumps to prove the convergence of prices of contingent claims.
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VIII. 3aKkJII04Hi BiZoMOCTi
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