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[TonydeHbl TOUHBIE pelIEHUs B Kiacce JIMHEWHBIX CTOXACTUYECKUX AU(epeHin-
albHBIX ypaBHeHMM Tuma Ckopoxoja, mopokaaembIx IpoueccoM IlyaccoHa ¢ xaocom
MEpPBOro Mopsiika B KOOPPUIMEHTaX U HauyaldbHBIX YCIOBUAX. PaccCMOTpeHBI IPUMEHEHUS
JUIsl OLICHUBAHUS MOMEHTOB PELICHUN.

Knwouesvie cnosa: croxactudeckoe auddepeHnuansHoe ypaBHeHHe CKOpoxoja;
IIyacCOHOBCKUHM mpornecc; wuHTerpan CKopoxona; pelleHHue; MOMEHTHI; YHCIEHHbIE
pE3yJIbTaTHI.

1. Introduction

In [1]-[2] a solution of the linear stochastic differential equation of
Skorokhod with random coefficients and initial condition with a leading
Poisson process was received. However, it contains as an unknown parameter
a family of transformations of the probabilistic space of the leading random
process, determined by the solution of an integral stochastic equation. This
report considers the special case when the solution to this integral equation
can be found in an explicit form. The first three moments of the solution of the
initial SDEs are evaluated and numerical example is concidered. An analogy
with the case of linear Skorohod SDE with the leading Wiener process [3]-[4]
IS used.
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2. Main results

In this article we consider the linear stochastic differential equation of
Skorohod with random coefficients an initial condition and with a leading
Poisson process within framework of the following model (anticipative
stochastic calculus on Poisson space) adopted in [5]. The space B of

sequences ®=(w;,®,,...), @, €R, with norm || _sup‘ ” 1 and probability

measure P is considered as a probability space, such that the functionals
1 R>R 1 (0)=0, k>1, are independent identically distributed
exponential random variables. The Poisson process N,, teR, is specified as

k
the N, —Z]ﬁ ) ( ), T =27, k=1 is the time of the k-th jump of the
i=1

k>0

process. The space of smooth functionals S :{fn(rl,...,rn): f, eCff(Rf )}
operator D:L,(B)—L,(B)®H is defined by the extension of operator

DF:(akfn(rl,...,rn)),Fes,aan(xl,...,xn)zaifn(xl,...,xn), where H
Xy
is the space of square summable sequences, and operator

D:S—L,(Bx[01]), DF = ZJTTlek t)8y f,(ty....,7,) and its correspon-

ding extension on LZ(B). The Skorokhod integral is defined as operator
5:L'(Bx[0,1])—> L*(B), conjugate to operator D:L,(B)—> L'(Bx[0,1]). For
the Skorokhod integral over a centered Poisson process, notation

1
= [F,3N, is also used.
0
In [1]-[2] for equation
t t
X, = Xo— [0, XN + [b X ds, te[0,1], (1)
0 0

where o,b, are the anticipate random functions, X, L”(B), a solution is

obtained in the form

Xt = X0 ((I)O,t )exp {Iﬁs(js (d)s,t )dS + IGS ((I)s,t)ds + '[Gs ((I)s,t)ds} X
0 0 0

< I (1-ch (%,t))’ (2)

O<T, <t
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where transformation ¢, =¢,,(w) is found as a solution to the integral
stochastic equation

g (@ [II (e,)o, (q)rtco)er , 0<s<t<], (3)

k>0

ir(u):iukjﬁk_l:k)(t), u=(u), (&) k=12,...,— denote the canonical basis
k=1

of I,(N).

In the general case, it is not possible to obtain an explicit solution to (3).
The question of obtaining any approximations of (3) for their use in (1) has
not yet been considered, due to the difficulty of obtaining satisfactory
estimates of the accuracy suitable for use in approximating the solution in (2).
Therefore, it is of interest and of some importance to obtain explicit solutions
for specific coefficient functions of equation (1). Using an analogy with the
linear Skorohod SDE with the leading Wiener process [3]-[4] our work
examines special case of equation (3), for which the solution (2) of equation
can be found explicitly

X (o) = XO((D)—j.(a(s)+7»T1(03))X56Ns(03)+ijXs(w)ds, te[0,1], (4)
0 0

where the derivative a'(s)eL,[0,1]. In this case the equation (3) have the
form

g 0= — (jl (e)(a(r)+AT,(¢,))d r] ,0<s<t<1,

k>1
or in coordinate form of the space B:

(6540), =0 = [I1, @1 on (D200 + 2T, (¢, @) Jdr, k=1,0<s<t<1. (5)

The solution of (5) for k =1 is (¢s,t0))1 =@, under s >T,(w) and
t/\Tl(oo)

R e R ST T

S

under s<T,(w). Substituting obtained (<|>s,t0))1 into (5) we get explicit

expression for (¢;,0) k>2.
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In the special case o (®)=v+AT(®), v>0, the solution of (5) is
(<|>s,t03)1=(01, if s>T, (), and

(810, = (01~ V(tAT(0)-9)Jexp{A st AT, ().
if s<T,(w). Sofor T, (w)<s<T,, k=2,
(6510), =0 =V(EAT =Ty y) = (o = v(t AT, ()
x%(exp{k(t AT ()} exp{AT s (o)} Jexp{-(t AT (o))} %
vexp{(t AT, (@))}((Ty () ~2)™ ) = (T (o) ~2)e" ™)),

Numerical results are received for o (®)=AT(®). In this case
(¢5,0), =exp{A(s—t AT, (w))} and

~taTy(w) 1 ( o MtAT(o)) _ e—x(sATkl(m))) K> 2
}\' El - H

for s<T,(0). For s>T,(0) we have (¢,®) = and (¢,0) =0, if
SZTl((D).

(5.0), =0 — e

(d)s,t@)k = —o (AT (0)-svT, 4 (w)) k=2
Further,

D,o, (¢,,0) = 1[0T ) (1-rwd, (trw)),
if s<T,(0) and D,o, (¢,;0)=0, if s>T,(«).
At last, X, ((I)O,t ) = (¢o,t(0)1 = (olexp{—K (t AT (oo))}

I1 (1—ch(q)Tk,t)):]&[(l—ch(q)Tk,)) H(l x(q)”)) H(l h, ),

O<T, <t k=1 k=1 k=1
and
X, = colexp{—X(t A oal)}eXp{—(e‘”l —1)(1— A0y (t A (ol)) +

+%oolexp{—k(t A col)}(e“)l _1)}(1— ml)Nt .
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Received formulas are used for evaluation of moments of the solutions,
and some numerical are presented.
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