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American option pricing with stochastic volatility processes
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Abstract: In order to solve the problem of option pricing more perfectly, the option pricing problem with Heston stochastic
volatility model is considered. The optimal implementation boundary of American option and the conditions for its early execu-
tion are analyzed and discussed. In view of the fact that there is no analytical American option pricing formula, through the
space discretization parameters, the stochastic partial differential equation satisfied by American options with Heston stochastic
volatility is transformed into the corresponding differential equations, and then using high order compact finite difference
method, numerical solutions are obtained for the option price. The numerical experiments are carried out to verify the theoreti-
cal results and simulation. The two kinds of optimal exercise boundaries under the conditions of the constant volatility and the
stochastic volatility are compared, and the results show that the optimal exercise boundary also has stochastic volatility. Under
the setting of parameters, the behavior and the nature of volatility are analyzed, the volatility curve is simulated, the calculation
results of high order compact difference method are compared, and the numerical option solution is obtained, so that the

method is verified. The research result provides reference for solving the problems of option pricing under stochastic volatility

W H 391 :2016-12-28 5 1 8] H ] :2017-09-10; 9 (E i . 7% %

HATE PVEA 3 AR R4 (2016JM1009) s BRVE 4 0 H T % BAHIF R 3 42 (15]K2183,15]K2134)
H—AEH R A Q981 L BT L TR O LB A S A B 7 TR RO
E-mail: 13379220399@163.com

M B REALIE S AR A SERNACE M ()] I BR324 4, 2017, 38(6) £ 542-547.
LI Ping, LI Jianhui. American option pricing with stochastic volatility processes[]].Journal of Hebei University of Science and Technology,
2017,38(6) :542-547.



5 6 ] BN AF B BEALYE S A S I BOE 543

such as multiple underlying asset option pricing and barrier option pricing.

Keywords : finance markets; stochastic analysis; American option; stochastic volatility; free boundary; finite difference method
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Tab.1 Comparison of calculation results
(Sostsrso) AMB B-S HOC

80 0.5 0.04 0.2 20.000 0 20.000 0 20.000 0

90 0.5 0.06 0.2 14.172 0 14.170 0 14.170 9

100 0.5 0.05 0.3 8.922 8 8.918 1 8.917 4

110 0.5 0.06 0.3 4.922 4 4.919 0 4.925 0

120 0.5 0.04 0.2 0.936 6 0.938 0 0.939 2
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Tab.2 Price of American option with stochastic volatility
K
P
30 35 40 45 50 55 60 65

15 15.643 2 20.283 5 25.015 8 29.964 9 34.910 2 40.030 6 44,932 1 49.986 8
20 14.291 6 18.328 0 22.600 5 26.920 8 31.512 3 35.996 7 40.688 7 45,488 0
25 12.091 5 15.877 8 19.875 3 24.029 2 28.247 1 32.646 1 37.052 5 41.669 9
S 30 10.198 0 13.762 5 17.524 9 21.437 5 25.435 6 29.601 9 33.893 4 38.330 0
35 9.073 4 11.896 2 15.453 7 19.146 4 23.053 8 27.033 6 31.098 5 35.210 1
40 8.120 0 10.765 9 13.589 8 17.096 8 20.820 6 24.612 6 28.583 6 32.550 8
45 7.294 7 9.778 0 12.452 2 15.294 3 18.790 0 22.514 4 26.285 9 30.135 9
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