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ANTICIPATED BACKWARD STOCHASTIC DIFFERENTIAL EQUATIONS WITH
JUMPS UNDER THE NON-LIPSCHITZ CONDITION. *

SHUHENG TU AND WU HAO*

AssTrAcT. This paper deals with a class of anticipated backward stochastic differential equa-
tions with poisson jumps (BSDEJs). We first show that there is a duality between anticipated
backward stochastic differential equations with jumps and stochastic differential delay equations
with jumps (SDDEIJs). Then, we prove the existence and uniqueness of adapted solutions and L
solutions for such ABSDEJs under the non-Lipschitz conditions as well as a comparison theo-
rem is obtained through constructing some iterative equations which are different from iterative
equations in [15].

1. INTRODUCTION

The notion of non-linear backward stochastic differential equations (BSDEs) were introduced
by Pardoux and Peng [3]. A solution of this equation, associated with a terminal value ¢ and a
generator or coefficient f(t, w,y, z), is a couple of adapted stochastic process (Y, Z;)ye0.7); sSuch
that:

T T
Y@ =&+ f f(s,Y(s),Z(s))ds — f Z(s)dW(s),
t t
where W is a d-dimensional standard Brownian motion. This type of nonlinear backward sto-
chastic differential equation was firstly studied by Pardoux and Peng in [3], and they established
the existence and uniqueness of adapted solutions under the uniform Lipschitz conditions of f.
Since this first result, it has been widely recognized that BSDEs provide a useful framework
for formulating a lot of mathematical problems such as used in financial mathematics, optimal
control, stochastic games and partial differential equations. Based on the above important appli-
cations, specially in the field of Finance, and optimal control, recently, a new classes of BSDEzs,
called anticipated BSDEs (ABSDEs), were introduced by Peng and Yang [15].

For anticipated BSDEs, we mention the generators include not only the values of solutions
of presents but also the future. So ABSDEs may be used in finance. From Theorem 2.1 in
[15] we know that there is a perfect duality between stochastic differential delay equations and
anticipated BSDEs which can be used in optimal control. Theorem 4.2 in [15] also tells us such
a equation has a unique solution under the Lipschitz conditions.

We also mention that, following Peng and Pardoux [3], many papers were devoted to improv-
ing the results of Peng and Pardoux [3] by weakening the Lipschitz conditions on coefficients
(cf. [[1,2,7,9, 10, 13, 18] ). In particular, Hu and Lerner [20] have studied the existence and
uniqueness of solutions to BSDEs under the integral-Lipschitz conditions. Furthermore, since
BSDE:s only driven by Brownian motion can not simulated emergencies, lots of papers studied
BSDEs with jumps (cf. [5, 8, 11]) to simulate emergencies. They also obtained the existence
and uniqueness of solutions, comparison theorem and some other results.
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