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European option pricing under double Heston jump-diffusion model

with generalized fractional Brownian motion

ZHANG Zhaoliu, FAN Xiaoming "
(School of Mathematics, Southwest Jiaotong University, Chengdu 611756, Sichuan, China)

Abstract. First, a double Heston jump-diffusion model based on generalized fractional Brownian motion is proposed under the risk-
neutral probability measure, and the corresponding European call option pricing formula of the model is introduced by solving the
partial differential equation system of the characteristic function. The Monte Carlo simulation verifies the accuracy of the European
option pricing formula. The rationality and effectiveness of the established option pricing model are verified by numerical analysis,
and the influence of generalized fractional Brownian motion parameter H and volatility on option price is discussed.
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Fig.1 Simulation paths of stock price and related parameters under five models
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Fig.2 Comparison of pricing formula (11) and Fig.3 Relative error of formula (11) option pricing

Monte Carlo simulation option pricing
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] LA ) TR R SRR Y S50 F S B R R AU AR b Z 3K, 3R 2 H iy A Tk
NS 3 B JETE B-S B Heston A AUHL Heston A B4 FABE RN L4304 Bz 3l T 1Y XL E Heston
R BB N IR, AR R BT oA K FEAES ] 7, XK 3—6 iS5 Ll 3k 1.2 R iRk
BRI A BUE S BT uE B TR (3) BAR P 45 6 SEPr & RIS L

F 1 ORISR T BRI

Table 1 Option prices at different volatility
o 0.20 0.25 0.30 0.35 0.40
WEE o 1
o, 0.30 0.35 0.40 0.45 0.50

BN C 20.569 21.385 22.782 23.173 23.652
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*2 AFEBRE AR EE] T A FRESAT0HE K) WIS
Table 2 Option pricing prices for different models (K=90, 95, 100)

T K B-S Merton Heston Double Heston GFJD-DH
0.1 10.991 10.984 10.954 12.227 10.448
0.2 12.261 12.175 12.191 15.386 11.451
0.3 13.427 14.012 13.632 16.853 12.604
0.4 14.495 14.136 15.402 20.737 13.905
0.5 90 15.485 15.732 15.382 20.273 15.021
0.6 16.414 16.071 18.313 21.683 16.125
0.7 17.293 17.531 18.353 22.994 16.999
0.8 18.129 19.831 19.455 25.138 17.803
0.9 18.928 18.926 18.937 28.529 19.021
1.0 19.697 21.469 19.781 27.967 19.892
0.1 7.045 10.984 7.283 9.051 6.692
0.2 8.693 9.125 9.113 11.505 8.083
0.3 0.052 10.535 11.331 13.378 8.473
0.4 11.246 10.938 12.276 16.723 9.528
0.5 95 12.327 12.682 13.664 17.460 10.402
0.6 13.328 12.956 15.020 20.853 10.971
0.7 14.265 14.472 16.852 22.211 12.643
0.8 15.150 16.768 16.196 22.367 13.524
0.9 15.994 15.932 19.175 23.843 13.962
1.0 16.801 18.360 17.793 23.735 15.475
0.1 4.028 4.050 4.234 5.968 5.046
0.2 5.834 6.250 6.536 9.055 5.245
0.3 7.270 7.723 8.101 11.460 7.423
0.4 8.514 8.279 9.376 13.512 7.863
0.5 100 9.634 10.079 10.149 15.838 8.117
0.6 10.666 10.250 11.161 18.028 8.311
0.7 11.629 11.835 14.151 17.571 8.781
0.8 12.539 14.008 14.036 20.663 9.938
0.9 13.404 13.292 15.080 22.037 11.082
1.0 14.231 15.630 16.313 25.013 11.963
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