Operations Research and Fuzziology 2% 5#58§12%, 2023, 13(3), 1610-1617 Hans Y
Published Online June 2023 in Hans. https://www.hanspub.org/journal/orf
https://doi.org/10.12677/0rf.2023.133162

—METZKEFHF T HENRMEHE
&mi_ERY N

T

SR S g0t Bt SR

ks HiH: 20234F4H10H; FHBEM: 20234F6 A8H; KA HM: 2023%F6H15H

=

AL 2 7K SRS RIEBR B AL IT AR — R AN R . SRR s, R—M =2
R, RRERMEHREN—MERTE, BEAa3NRRYE, kSEER. RITERRSE
BRI Z K REERETTE. WM ITEOERBT O, ERIERTRELE], K
A, iR BUE KR IR TR Ak

Xiid

RNV A8, BILEEH], ZARPREFETE, BESRRE, IBUEN

Application of Optimal Control Based on
Multilevel Monte Carlo Method in Finance

Peng Lei

School of Mathematics and Statistics, Guizhou University, Guiyang Guizhou

Received: Apr. 10", 2023; accepted: Jun. 8", 2023; published: Jun. 15", 2023

Abstract

This paper uses a multi-level Monte Carlo gradient projection optimization method to solve a class
of stochastic optimal control problems. Monte Carlo method is a widely used method for solving
optimal control problems, but it has its own limitations and slow convergence speed. We selected
a multi-level Monte Carlo method with fast convergence speed to analyze the theory of this me-
thod, and then applied it to specific examples to solve financial problems. The effectiveness of the
method was verified through numerical experiments.
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Table 1. Partial information of numerical calculation process (o = 0.2)
F 1 IWHEIREIBNER(0=0.2)

i £ Ju® - u] Na N, Ns Ne N, t0/s
3 45002  5.6e-02 178 3 1 0.08
7 9.1e-03  1.3e-02 4273 55 10 0.09
1 26e03  3.8¢-03 53,203 749 126 0.20
15  84e-04 1303 508312 6715 1181 254 1.70
19 31e-04  49e04 3816292 51,58 8526 1880 463 11.63
23 13e-04  20e-04 23879767 321,838 54,732 11,887 2892 67.07
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Figure 1. Numerical experimental results (h = 1/64)
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