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Convergence analysis of numerical solution of

Ait-Sahalia interest rate model

MIN Yingxiao, JI Yanting, WANG Yingying, FANG Qiquang
(School of Science, Zhejiang University of Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract; [ Objective ] A generalized Ait-Sahalia interest rate model, being highly nonlinear,
was investigated to demonstrate the convergence of its numerical solution. [Method] Firstly, an
iterative method was introduced to prove the existence of a unique global positive solution to the
equation; then, the tamed Euler-Maruyama (EM) numerical solution of the generalized Ait-
Sahalia interest rate model was derived from the classical EM numerical format; finally, the
conditions satisfied by the coefficients of the equation were modified to prove that the tamed EM
numerical solution of the equation converges with probability to the analytical solution of the
equation, [ Result ] For the stochastic differential equation with highly nonlinear drift and
diffusion terms, the numerical solution with probabilistic convergence can be obtained by

improving the classical EM method and dealing with the coefficient conditions of the drift and
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diffusion terms of the equation. [ Conclusion] The research results can be extended to the
numerical solution research of other types of interest rate models, which is of guiding
significance for the analysis and pricing of financial derivatives.

Keywords: Ait-Sahalia interest rate model; stochastic differential equation; tamed EM numerical

solution; convergence
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