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Abstract

Absract

The pricing of financial derivatives is one of the important problems in financial mathe-
matics. Since the Black-Scholes option pricing model was put forward by Black and Scholes in
1973, the theory and application of option pricing have been developed rapidly. With the grad-
ual improvement and complexity of the international financial derivatives market, the standard
option has been difficult to meet the needs of the market. As a exotic option, the Asian option
has attracted much attention. In recent years, many scholars have studied the pricing of Asian
options, but most of them assume that volatility and risk-free interest rate are constant, or do
not contain jump diffusion, which is inconsistent with some actual situations. Therefore, this
paper aims to study the pricing of Asian options under the stochastic interest rate and stochastic
volatility with jump diffusion model.

First of all, in this paper, by using the density projection method of the fast Fourier transfor-
m, the recursive formula of the characteristic function of the option pricing model is obtained.
Combined with the continuous time Markov chain approximation and the measure transfor-
mation method, the pricing formula of the Asian option under the stochastic interest rate with
jump diffusion model is given, including the Vasicek and CIR stochastic interest rate models.
And normal jumps, double exponential jumps and mixed normal jumps. Secondly, on this ba-
sis, stochastic volatility models with correlation are introduced, including Heston, Stein-Stein,
Hull-White, 3/2 and 4/2 stochastic volatility models, and the continuous time Markov chain is
used to approximate the stochastic volatility, and then the recurrence formula of the character-
istic density function is obtained through the auxiliary process of constructing the characteristic
function. Thus, the pricing formula of Asian options with jump diffusion stochastic interest rate
and stochastic volatility is obtained. Finally, the biorthogonal projection method and five-point
Gaussian integral method were used for numerical simulation, and the results were compared
with Monte Carlo simulation method. The numerical experiments show that the method is
effective, and the calculation time is much better than Monte Carlo simulation.

The main work of this paper is to give the above pricing formula of Asian options with
stochastic interest rate stochastic volatility jump diffusion model and the numerical simulation
results under different parameters, which proves the validity of the pricing method. This method
enriches the application of Asian options in stochastic interest rate stochastic volatility jump

diffusion model theoretically, and lays a solid foundation for future option pricing research.

Key words: Asian Option Pricing; Stochastic Interest Rates; Stochastic Volatility; Charac-

teristic Function; Fast Fourier Transform
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