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Option valuation with stochastic correlation under the Hawkes
jump-diffusion model
LV Jian-ping'!, MA Yong?
(1. Economic College, Hunan Agricultural University, Changsha 410128, China;
2. College of Finance and Statistics, Hunan University, Changsha 410079, China)

Abstract: Based on the stochastic volatility model, assuming that the underlying asset price’s
jumps are driven by the self-exciting Hawkes jump processes, the risk-free interest rate is stochastic,
and the underlying price is randomly correlated with its volatility. An analytical pricing expression for
the standard European options pricing has been obtained under the proposed model. In the numerical
analysis, the option value of the proposed model is higher than the constant interest rate model and
the constant jump intensity model, but when the expiration time is short, the random interest rate
and random jump intensity have little effect on the option value. In addition, the proposed model
can produce flexible pattern of the implied volatility surface, and therefore it is capable of fitting both
the implied volatility smile and the implied volatility skew which are empirically observed in option
markets.

Keywords: option pricing; Hawkes processes; stochastic volatility; stochastic interest rate;
stochastic correlation
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