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 The financial derivates models such as Black-Scholes 
(BS) model, can be expressed as a partial differential 
equation (PDE), applicable to the valuation of call 
options in terms of different parameters [1]. These 
models use standard integer-order derivatives, which 
can only capture localised information of a function at a 
particular point and time.  
Due to the appearance of long-range dependence in 
stock returns, these equations may underestimate the 
large price changes in the market turbulence. A remedy 
is to employ a fractional operator [2].  
Fractional models are nonlocal models [3]. The models 
describe memory effects and help to include past events 
which may be needed in the governing equations.  
Development of efficient and accurate computational 
methods for effective evaluation of these fractional-
order PDE models is crucial [4]. 
 

© ICRAMCS 2026 Proceedings ISSN: 2605-7700 
References 
[1] Koc, Betül, Kasirga Yildirak, and Asıf Yokus, New Perspective for Financial Option Pricing with New Dynamic 
Solutions of the Black-Scholes Equation, Computational Economics, 2025, 1-27. 
[2] Mebine, P., & Gumus, R. H., On steady MHD thermally radiating and reacting thermosolutal viscous flow 
through a channel with porous medium. International Journal of Mathematics and Mathematical Sciences, 1, 
(2010), 287435. 
[3] Abiri, O., & Lindgren, L. E., Non-local damage models in manufacturing simulations, European Journal of 
Mechanics-A/Solids, 49, 2015, 548-560. 
[4] Ahmad, Imtiaz, Rashid Jan, Normy Norfiza Abdul Razak, Aziz Khan, and Thabet Abdeljawad, Exploring 
fractional-order models in computational finance via an efficient hybrid approach, European Journal of Pure and 
Applied Mathematics, 18, no. 1, 2025, 5793-5793. 
 

 


