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In this research, we propose a mixed approach of asymptotic expansion (AE)
and artificial neural network (ANN) methods for derivative pricing to improve computational speed,
stability, and approximation accuracy. We apply our method to European and barrier options when the
underlying asset price follows stochastic volatility model. According to the results, our ANN
enables more accurate predictions for derivatives prices and training becomes more robust and
requires much less training data, only one in a hundred or one in a thousand, with smaller
hyperparameters (i.e., layers and nodes), half or less, than previously proposed methods. We further

examine our ANN method in conjunction with the SABR model, a popular stochastic volatility model
that is WideIK used in financial practice, then present the simulation and experimental results to
demonstrate the effectiveness of our approach.
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compuatational time computational time
Activation  #hidden Offine  Online Offline Ohnline
#data  Function  layer  #mode mean  variance mean  vanance DAY 3nd Chaos
1000 Rel U 3 16 —06339 12127 1934: I806ps: 00073 00024  1948s 3158 us
1000 Rell 5 64 =02185 06317 3187s MS30us 00258 00050 31985 53 us
1000 RelU 7 4 01937 03683 29405 3723 s —00004 00039 29855 3542 us
10000 Rel.Uf 3 16 01892 01089 14075 2422 us — 00084 0O0I0 13835 21.55 us
10 () RelLF 5 i 03822 00212 16955 3908 ps 00056 00026 1671s 3201 ux 1.BEms
10 (M) Rel.L¥ 7 6 =02777 02151 19065 5185 ux — 00382 00072 1903 s 52.50 px
1000 softmax 3 16 01093 05965 82735 4l 10ps 0006 00011 92205 2518 us
10 () softmax 3 16 01412 00896 T924s 3303 s 00007 00003 77165 3032 us
10000 softmax 5 16 00059 00725 9392s 2742pus 00672 00027 92555 3049 us
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