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IE 5 (5.2) PEAREIN T i =1,..., N RAMFBRLL N, W4

dX;N = My(m — X;N)dt + = Z AL (5.4)

IR TR W TR A XHEE ¢ € [0, 77,

2

—_ t + — .
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PR B AR VI RA B B8 X3 A E S A m, B8 M = (M }repr) 2 [0,T)
FHIELE R EL. B Doob ANZE BRI AR

o
N 4

T
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te[0,T] 0

C R M, M 5 A
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REINFORCEMENT LEARNING METHODS FOR BANK
CURRENCY RESERVE GAMES

LI Ce

(School of Mathematical Sciences, University of Science and Technology of China, Hefei 230026,
C’hma)

Abstract: In large-scale bank interaction systems, individual banks can adjust their

borrowing and lending rates with the central bank to bring their currency reserves as close as
possible to the sample mean, thereby reducing the probability of systemic risk. However, when
the state process and parameters of the objective function are unknown, it is not directly possible
to solve the stochastic differential game problem to obtain a Nash equilibrium. In this study,
we combined mean-field game theory with relevant methods from continuous-time reinforcement
learning to construct an approximate Nash equilibrium in a large-scale bank lending network.
First, by solving the forward-backward coupled HIB-FPK equation, we obtained the mean-field
equilibrium strategy representing the banks. Next, based on the form of the obtained strategy, we
designed an iterative parameter method to characterize the approximate optimal strategy when
parameters are unknown. Finally, using the learned parameters, we constructed an approximate
Nash equilibrium for a large number of banks.

Keywords: systemic risk; Reinforcement learning; approximate Nash equilibrium; Mean
field games
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