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A Note on the Vector Stochastic Integrals with Rsspect
to Semimartingales

QU Tiar xing
(College of Science, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In this paper, the vector stochastic integrals are considered with respect to semmartingales. It establshes a result which
can be easily applied to the problem derived from the different predictable process in the decomposition of semimartingales in the sense of
vector stochastic integrals. As its applications, a straightforward proof of theorem 4. 2 and thearem 4. 6 in ref. is provided, and by using
this idea, an mportant property of the vector stochastic integrals with respect to semimartingales is presented.
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€E s M d ME My M d d=1
d 7
A€, L.(A) Stielt jes A d HE
Lu(A), (LS)H*A HeA
ME My, L M) M d H
€Ln(M), (MYH*M H*M
XEs", L(X) X d
HEL(X), H*X
K d H=(H', ...H"Y,  KH=(KH', .., KH")
XE€Y, AX=X-X_ X ., M,=X-X_,t20  X= (X, .. X)€Es,
AX= (AX', ..y AX")
[2]
1 X= (X, .. xHYeEr x ( ¢ 20, | AX' e, i= 1, -y d),
xXeyo
2 ME 7L H, H €L, (M), a1, ER, o H i+ auH,ELL (M),
(M)( H + Hy)*M= ay(M)H "M+ a(M)H,*M
3 A€C7' H\ ,H,€L.(A),q, ER, aH+ H, €L, (A),
(LS) (H\+ Hy)*A= ay(LS)H *A+ o (LS)H,*A
4 A= (A", . AY) €T, L(A)= Lw(A), H=(H', ....H")EL(A),
d
HeA= (LS)H+* A, AH-=*A) = i_zl:HiAAi
5 M€ . HELL.(M),K ,
K€L, (H*M) <KH €L, (M)
(M)K*((M)H*M)=(M)(KH)*M
6 A€C7' HELu(A),K ,
K€L, (H*A) <KH €L,.(A),
K*(H*A)= (KH)*A
7 X, X€Y' HELX) NL(X2),w, w€R,  HEL(uXi+ wX2),
He(auXi+ @X2)= arH* X1+ a2H*X>
8 XEV, X=M+A X ( ME Zi, AETS, A ) HE

L(X),
HeX€C%<X=M+A X H-
HeX= (MYH*M+ H*A H+X

1

1 X=X X)€Y, D H= (H', ...H") €EL(X)
() (Fi€(1, nd), IAX'I>1, IAH*X)I>1}SD;
(b) a.s. o, {sER, :(®s)EDYN[0,1] t 20
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A= Z;AX.s-[[(-,s)ED], t 20 (1
Zi=X—A, 20 (2)
() Z€v, HEL(Z),HZE %,
(2) Z=N+B Z ( N€ Z.,BE7:, B ), Z=N+ B Z
H- X=N+ (B+A) X H-
() A= (A", .. AY, (b A , A (i=1
d
d) H € Lu(A),AH * A) = Z}H" AA' 4 H €L(A) 7 H €
L(Z)
(a) 1AZ'1 <1(i= 1, - d) 1, 2€7, | AH*Z) =1 A(H*X) -
ANH*A)l <1 H-7Z€%
(2) (1) 8 VA Z=N+B 7 H- HE€L,(N),HE
L..(B) HEL,(A+ B) X= N+ (B+A) X H-
1 : Xes'a z D H., - H, €EL(X)
(a),(b) D X=N+(B+A) X H, H,- H,
1 [2] 4.2 4.6
2 XEY'H H,€L(X),aq,, ER, aH,+ wH, EL(X),
(wH i+ Hy)*X= aH "X+ wH* X (3)
D={3i€{1, ....d}, IAX'I>1, TAH*X)I>1 |AH*X)I> 1}, X,
Hi*X, H,*X D , D H.,H, (a) (b)
D 1 A,N, B,
X=N+ (B+A) (4)
X Hi- X Ha- 2 3, (4 X (wHi+ a2H»2) -
, awHi+ wH2€L(X), (3)
3 X=(X', .. X)€Ev' H=(H', ..H") €EL(X).K
KH €L(X) <K EL(H*X) (5)
(KH)*X= K*(H*X) (6)

X=N+ (B+ A)

| ACK*(H*X)) 1> 1} (7)

( ) KHEL(X),
D= {3i€(1, ...d}, IAX'I>1, IAHX)I>1, |A(KH)*X)I> 1}
D H,KH 1 (a) (b) D 1 A,N,B,
X H- , X KH- ,
H*X=H*N+ H*(B+A)
(KH)*X= (KH)*N+ (KH)*(B+ A)
5 6 KEL(H*X),
Ke(H*X)= K*(H*N)+ K*(H*(B+ A))= (KH)*N+ (KH)*(B+ A)= (KH)*X
( ) KEL(HX),
D={3i€(1, ..nd}, IAX'I>1, IAHX)I>1,
(7) D X H 1 A,Z,N,B, Z€Y,,Z=N+B Z
Z H- X=N+ (B+A) X H- H*Z€. %, H*Z
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HeZ=H*N+ H*B (8)
(7) D X=H-*X K 1 A,Z,N,B, A,Z, N,
B, VA E%, Z=N+B Z , 7 K- A AXs -, 9€n= M
s 20 A ,
d
A, = X;AXJ[(.,S)QD] = ;1 CAX (- g€
d
= Z_‘,Z}HAA = ;A(H “A), = (H+A).
t 20 A= (A", .., A", A H*A
Stieltjes A=H+A
7= X-A=H*X-H*A=H*(X- A)=H*Z (9)
KE€L(Z)=L(H*X) . (8) (9)
N=H*N, B=H*B
KELHX)NL(H*Z) 4 KELMH(X- Z))= L(H*A)= L., (H*A), 5
6 KH €L,.(N) NL,.(B) ML, (A), KHEL(X)
1 2 3 [2] , 1
4 XEV'H d (T)1 oo HEX")(n=12 ),
HEL(X)

HEL(X")  Hlo<* €EL(X)
ACH*X")= N (HI%x~)*X], n= 1,2, .-

D={3i€{1, ..nd}, IAX'I>1, Fn2l, |AHX")I>1)

(1) (2) A Z, A€ , HELu(A) |
AZ' L1(i= 1, -d), | ZE€EYl. Z=N+B Z , n>1,Z"=N"
LB A
|AH+Z") 1= | A((HIx1 ) Z)] <1
H*Z" €% 8,H ELI(N"),HELu(B") HELW(N),HELu(B) HE
L(X)
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