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  The elements of fractional calculus 

  Fractional Brownian motion: definition and elementary properties 

  Mandelbrot-van-Ness representation of fBm 

  Wiener integration with respect to fBm 

  Representation of fBm via Wiener process on a finite interval. 

  Some related fractional processes 

  Sub-fractional Brownian motion 

  Bi-fractional Brownian motion 

 Mixed fractional Brownian motion 

 Stochastic integration with respect to fBm and related topics 

 Pathwise stochastic integration in the fractional Sobolev type spaces 

 Pathwise stochastic integration in fractional Besov type spaces 

Stochastic differential equations driven by fractional Brownian motion with pathwise integrals 

SDE with fBm. Continuation 

Linear stochastic differential equation involving fractional Brownian motion 

Cox-Ingersoll-Ross process with standard Brownian motion 

Fractional CIR process with k = 0 and H > 1/2 

Existence and uniqueness of the solution  

Connection with the fractional Ornstein-Uhlenbeck process 



LMS Invited Lecture Series 2020 YULIYA MISHURA 

 

Fractional Calculus and Fractional Stochastic Calculus, with Applications  

Definition of the fractional Cox-Ingersoll-Ross process for anarbitrary H in (0; 1) and "zero mean" 

parameter 

Equation for the fractional CIR process 

 Ornstein -Uhlenbeck process involving fBm 

Some properties of OU process involving fBm 

Simple test for the testing the hypothesis concerning the sign of the drift coefficient 

Continuous observations 

Discrete observations 

Parameter estimation in the mixed models via power variations 

Description of the mixed model and mixed power variations 

Exact calculation and asymptotic behavior of the moments of higher order of mixed power variations 

Weak and strong limit theorems for the centered and normalised mixed power variations 

Statistical estimation in mixed model 

Simulations 

Drift parameter estimation in models with mfBm 

Multifractional Brownian motion 

Upper bounds for the incremental variances of mfBm 

Asymptotic growth of the trajectories of mfBm with probability 1 

Asymptotic growth with probability 1 of the increments of mfBm 

Linear multifractional model 

Multifractional Ornstein-Uhlenbeck process 

Financial applications of fractional Brownian motion 

Model of asset price and payoff function: additional assumptions, auxiliary properties 

Elements of Malliavin calculus and application to option pricing 

The rate of convergence of approximate option prices in the case when both Wiener process and 

fractional Brownian motions are discretized 

The rate of convergence of approximate option prices in the case when only fractional Brownian 

motion is discretized 

Option price in terms of density of the integrated stochastic volatility 

Simulations 

Caputo derivatives and some examples of fractional differential equations: Neutral Equations with 

Bounded Delay 

Existence and Uniqueness of solutions. 


