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ABSTRACT: This paper is devoted to the convergence analysis of stochastic θ-methods for non-
linear neutral stochastic differential delay equations (NSDDEs) in Itô sense. The basic idea is to
reformulate the original problem eliminating the dependence on the differentiation of the solution
in the past values, which leads to a stochastic differential algebraic system. Drift-implicit stochastic
θ-methods are proposed for the coupled system. It is shown that the stochastic θ-methods are
mean-square convergent with order 1

2
for Lipschitz continuous coefficients of underlying NSDDEs.

A nonlinear numerical example illustrates the theoretical results.
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