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1 Levy process FEHLNE TR

We consider now a special case of Levy processes: ’a Brownian motion

with drift and Poisson jumps’. More precisely, let

Ny

H; =mt + oW, +Z€k>
k=1
where W = (W;);>0 is a Wiener process (Brownian motion), &1, &, - -

are independent identically distributed random variables with distribution
function

F(z) = P(& < z), and N = (N;);>0 is the standard Poisson process
with parameter A > 0(EN, = At).

We assume that W, N, (£1,&s, -+ ) are jointly independent.

The following chain of relation brings us easily to the canonical repre-

sentation, giving us the triplet of predictable characteristics:
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N
H, =mt + oW, +Z§k (1)
k=1
t
=mt + oW, —I—/ /xdu (2)
0

—nt [ [+ @wir [ [owataa-any @

-/ t [ gtaan (4)

=i+ [ gwF@) +@wir [ [o@an-v) 6

-/ t [~ gt (6)

Hence

Blg)t = t(m + / o(x)F(dz)), (7)
C, = U2t, (8)
dv = AdtF(dx) 9)

Ref to Page 671, Shiriaev, A. N. Essentials of Stochastic Finance: Facts,
Models, Theory. Advanced Series on Statistical Science & Applied Proba-
bility, v. 3. Singapore; River Edge, N.J: World Scientific, 1999.

(1) 2% WL Levy process,

(2) H random measure 7,

(3) 18 AT R BARIE [ [ g(ax)dy RE. (R, (4), B (7) REAH

T

2 HFHBILAFR

Theorem Let g = (g1, ,gm) € L2 (Ry; RY*™), and let T, o, B be any

positive numbers. Then

P {ozltlgT {/Otg(s)dB(s) - Z/Ot |g(s)|2d5] > 5} < o—ab
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Proof. For every integer n > 1, define the stopping time

= inf{t >0: /Otg(S)dB@) + /Ot l9(s)P"ds > n}

and the Itd process

20 = [ 0(6) 0 (94B(5) = 5 [ 1o(6) T (51

Clearly, x,(t) is bounded and 7,, T co a.s. Applying the 1td’s formula
to exp [z, (t)] we obtain that

2

explon (0] = 1+ [ exple (), () + G [ explon(s)lla(s) I (s)ds

t
— 1+ [ explen(9)g(5) o) (HBE)
' (10)
In view of Theorem 5.21, one sees that exp [z, (t)] is a nonnegative
martingale on ¢ > 0 with F (exp [z,(t)]) = 1.
Hence, by Theorem 3.8, we get that

P {0% oxp [ea ()] > eaﬁ} < B (exp[ea(T)]) = e

That is,

P{sp [ [ 0(6) 0 (948() = 5 [ 1ol PTiora(s)ds] > B} < e

0<t<T

Now the required follows by letting n — oo and the proof is therefore
complete.

RN BERSE, (X(+),r(+)) & Markov process. N (t, 2) is a F; -adapted
Poisson random measure on [0,4+00) X R with a ¢ -finite intensity mea-
sure 7(du), and then the compensator martingale measure N (¢, u) satisfies
N(dt,dz) = N(dt,dz)—n(du)dt.
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dX(t) =f(X(t), X (t — 7(t)), t,r(t))dt + g(X(t), X (t — 7(t)),t,r(t))dB(t)

+ / h(X (=), X (t — 7(t)), £, r(t—), u)N(dt, du)
U

(11)
PLr(t 4 A) = j | r(t) =i, X(1) = o} = | W(DAToB) iy
1+ qi(z)A+o(A), ifj=i,
(12)
EXW FHET
£V (a,,t,0) =2V B0 +ka £ ) oV (1,1
n d - 2
5 Z Z $ yvvt Z (%,y,t,l)m‘/(ff),y,t,l)
+/[V(5L’+h(x y, t i, u),t,1) — V(z, t, )] r(du)
+ qu('r 1‘ t ]
JjeM
(13)
n d a a
QV (2, y, t,1) = l;;g’" 2, 109" (2,9, 4,8) 5=V (g £ ) 5=V (@, g, i),
(14)
QMQV(x7y7t7i) = Z qz](x)’V(fE,t,j) - V(.’E,t,i)|2, (15)
i, EM
Qu V(wytid) = [ AV(itig) = Vi) (), (16)
U

Ito A~ W~
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V(X (t),t,at) =V (20,0,1) +/0 LV (X(s),X(s—8(s)),s,a(s))ds (17)
+ M, (t) + My(t) + Ms(t) (18)

Hr

Mi(t) = / 3 g (X (5), X (s — <>),s,a<s>>f%V<X<s>,s,a<s>>de

i=1 k=1 )
Ma(t) = // (s7) £ h (X (s),a(s7),2)) Ni(ds.dz)
(20)
M;(t) = / / )+ h(X(s7),X(s™ — T(s)),s‘,r(s),u))]ﬁ(ds,du).
(21)
B R R
P {w : 0<sl}1<p [Ml(t) - %QBV(X(S),X(S —4(s)), s,oz(s))ds_ > Ul} <e v
(22)

P {w ¢ Sup _MQ(t) B %QMEV(X(8)7X(S - 5(5))7 Svo‘(s))ds > 'U2} <e ",

0<i<wz L 0

P {W : sup _MS(t) - /Ot %QMSV(X(S),X(S - 5(5)),5,@(5))(13- > g < e WY

0<t<ws |

Hr, w00 =1,2,3 HIEH.
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fEAREA ST, £

t

[My, My](t) = ; OV (X (s), X (s—0d(s)),s,a(s))ds, (26)
(M, Ms](t) = Ot Om V(X (s),X(s—46(s)),s,a(s))ds, (27)
My MiJ(0) = [ QueVX(s), X(s — 6(s) s, als))ds. (28)

0
L E A KIE [My, M) (t) X — T I, A2 Qu V(w,y,t,9)
2. WRJF, RABE [My, Ma)(t) SHE— UM TR B IER, 2% B
O,V (w,y,t,7) HERABRILH?



