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European option pricing of non-affine rough Heston model with jump

TAO Xiangxing, ZHANG Liqin

(School of Science, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract; [Objective] A non-affine rough Heston model with jump was proposed, enabling the
Heston model to more accurately depict the underlying asset price evolution law so as to deal
with the complex and changeable financial market. [ Method] Firstly, the European call option
pricing formula was obtained by separating the density function and the characteristic function
of the option using the Fourier-Cosine (Fourier Cosine Series Expansion) method, transforming
the nonlinear partial integral differential equation by virtue of the perturbation method and
solving the fractional Riccati equation by virtue of the Adams-Bashforth-Moulton predictive
correction method; secondly, the validity of the model solution was verified by the Monte Carlo

simulation; finally, the influences of the non-affine parameter, the rough parameter and the
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jump parameter on option prices were analyzed and the pricing results of different models were
compared. [Result] The results show that the relative error between the numerical solution and
the Monte Carlo simulation result is in the range of 0. 01% ~ 0. 2%, and the non-affine
parameter, the rough parameter and the jump parameter have different degrees of influence on
the model and also restrict each other. [ Conclusion] The model depicts the underlying asset
price movement with more flexibility and diversity, and provides theoretical support for option
pricing.

Keywords: rough Heston; jump diffusion model; Fourier-Cosine method; non-affine;

perturbation method; fractional Riccati equation
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