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Abstract

In this talk, we consider the strong rate of convergence for the Euler-Maruyama scheme of
a class of stochastic differential equations whose diffusion coefficient is discontinuous.

Euler-Maruyama scheme

Let X = (X;)o<t<7 be the solution of the one-dimensional stochastic differential equation (SDE)
¢

X =9 —|—/ o(Xs)dWs, o € R, t €[0,T], (1)
0

where W = (W})o<i<r is a standard Brownian motion defined on a probability space (€2, F,P)
with a filtration (F;)o<i<r satisfying the usual conditions.

The solution of is rarely analytically tractable, so one often approximates X by using the

Euler-Maruyama approximation X (™ = (Xt(n))ogth given by

t
Xt(n) =1 +/ J(Xf]:zs))dWS, t €[0,T],
0
where n,,(s) = kT /n if s € [kT/n,(k+ 1)T/n). It is well-known that if o is Lipschitz continuous,
the Euler-Maruyama approximation for converges at the strong rate of order 1/2, that is, there
exists C' > 0 such that
n C
E[|lXr — X3)) < —5.
The strong rate in the case of non-Lipschitz coefficient has been studied recently. Gydngy and

Résonyi [I] prove that if o is a-Hélder continuous with « € [1/2,1], then there exists C' > 0 such
that

c

——  ifae(1/2,1]
n a—1/2 » b
El|Xr - X\ <{ "G

if a =1/2.
logn ne /

These results still hold for the SDE with discontinuous drift coefficient ([3]).



SDE with discontinuous diffusion coefficient
In this talk, we assume that the diffusion coefficient o satisfies the following condition:
oi=pof,

where p is 1/2-Holder continuous and there exists 0 < p < p such that

p<pl) <p,

and f = f1 — fo, f1 and fy are bounded, strictly increasing with finite discontinuous points. Note
that under the above assumption, the SDE (1)) has a unique strong solution, (see [2]).

In this talk, under the above assumption for the diffusion coefficient o, we will show that the
Euler-Maruyama approximation X () converges to the unique solution to the corresponding SDE
in L'-sense with the rate logn, that is there exists C' > 0 such that for any n > 2,

n C
BT - X <

The idea of proof is to use the “tightness” and some estimations of the local time of the Euler-
Maruyama approximation.
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