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Abstract In financialm athen atics Eumwpean-style opton pricing and hedging n a ump-diffision model are often
concemed In the trad tional B hck-Scholes models the stock price 8 driven by the Brownmotion It & a continuous
random process H ow ever sane i portant events can kad to brusque varatons n price Tomodel ths kind of phe
nanena this paper ntwoduces a d scontinuous stochastic processw here the Europeansty le stock price is driven by the
Levy process The rik free rate and volatility are stochastic processes By change of probability m easurg under the
probability Q, this paper obtains a pricing fomu la and hedging of Europear-style optbn n ncom pletem atketm odels

The results of paper is genera] and them ethod of the paper is better
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X(t) = bt+KB(t)+ RJ‘d\'(g &), Vi2Q (1)
Lb=EX(1)).K>0 .B(t) JN(te) B(t)
Y X Levy , X (b kY)
A, t A(t). HA (1) =
r(t)A(t)d r(t) 20 (F)o A(t):A(O)eJ’“”‘*",
A) =1 Agy= oo S t S(1),
dS(e) = S(t=)dV(t) = S(t=)(¥(e)de+ O(1)dX (1)), (2)
, B(t), 0(t) > 0 , S(t—) , X (1) (1) Levy
dS(1) = S(t—)[ (B(t) + b0 (t))di+Ko(t)dB (1) + JO(t)N(d; dx)]. (3)
(1) M > Q ILlé"‘y(o}x)<oo,V|u|<M,~
(2) mnf(AY(t),t> 0)>—-1 as P.
(2) nf(0(t) M (t), t>0)>-1 as P O0(g)M(t)>-1 Vi>0Q as P
M (1) > ¢ c=- (max 0(t)) "

; lo — ( f(S(1)) = WS(1)),
S(t) = S(O)ex{ [wu)+ bO(u)——K o’ (u )] du + Oi(o(u)dB(u)+

OJ:]S]n(1+x0(u))N(du, dv ) + 0LI[h(1+x0(u))—xO(u)]Y(dx)du}. (4)
2 AR

2.1
1 VF(1) € 7(T), Yi(1) = 'ﬁ(u)cB(u)——l }z(u)du, (e )o<sr

VH (1 x)€ (T E) EE€ B(R-{0)), Y,(1)= j&(@x)N(du, dv ) - ]J‘/ Y_1-H (u

x))¥(de)dy (e )ocir co(e occr = (Y ) cr
2 No(tE)=N(tE)- H( V- )Y(dv)du=N(tE) - IP Y(de) d
EE B(R=[0)), (No (1E))ocr O t2QNo(t*) Q
3 Y (tE) = OLﬁ”’”’Y(dx)du Y (dede) = " yv(dv)ds G(t) €

(T ), L(tx) € F4(T,E ),
v = Fooaw -+ s JFuen o a)-

H) = 1= L(ux) )Y (de dv), (5)
(¢ )ar  Q
: [4].
2.2 S(1) Q-
1 F(1)€ 4 (T),H (tx) € 74 (T, E) E= [¢o) W(t)=B(1)- Oty“(u)du,

wik) = J e via g (m) =v r) - [ ETT - vca s =N (B - (0B
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S(t) Q- 120 B(1)+bo(t)—r(1)+KO()F (1) + C]ﬂxo(t)(é”“)
- 1)¥(dx) = 0 a sP.
(4)

S(t) = S(0) ex({ jum) ¥ bO(u) - r(u)——é[{zoz(u)] du+ Oﬁo(u)(dW(uH F(w)du)s
OITM(HxO(u))NQ(dIA dv ) + 0:[]aln(u x0(w))(e™ = 1)v(dv)du+
JTrmere xou)) - xO(u)Jv(dx)dz% -

S5(0) exl{ 0:F(O(u)dW(u) ——;J(zozw)dm JJh(uxO(u))No(du, )+
TTrmere xocu)- w0 pv e ) +
OI B(u)+ b0 (u) = r(u) + KO(u)F (u) + C]SxO(u)(é”"” - I)Y(dx)] du}.

S(O)ex{ O}(o(u)dW(u) ——;0}(202(u)du+ 0” h(1+x0(u) )Ny (du de)+ JT[ln(l +

20 (u) ) = x0(u)] Y (du dx)} Q ( (5 G(t)=Ko(t)L(tx)= In(1+x9(1))
) S(t) Q- t 20 H(t)+ bOo(t)—r(t)+KO()F(t) +
(‘]sxo(t)(é”“) - )Y(d) =0 as Q
Q~ P, S(t) Q- t 20 -
W(t)+ bO(t)— r(t)+KO(t)F (1) + C]’xo(t)(g(’”) - DV(dk)=0 as P (6)
KZ0 Yy#0Q (F.H) , S(t) Q- Q
K#Z0 Y=0 H(tx)=0Q  (6) Fy = LU ‘[L{lg‘()w‘ bo (1)
F(t)H(tx) (6).
S(t) = $(0) exl{ O}(O(u)dﬂ’/(u) ——;0}202(u)du+ J{Th(1+x0(u))N0(dU, dv )+
0]‘(‘],[h(1+x°(u))—xO(u)]Yo(du dx)}, (7)
Levy To ,
dS(t) = S(t—)[Ko(t)dW(t) + E]sxo(t)Ng(d; dx)]- (8)

3 WGUHIBUE

3.1
. ! a(e) Blu),
( ) b= (a(t), B(t), 0St<T), ' V(t)= a(t)A(t) + B(1)S(1)
V(t) = a(t) + B(t)S(e).
a(e), B(y) € H,(T), ¢ , V(t) = V(0) + Ja(u)dA(u) +
JB(u)dS(u) dv(e) = a(;)r(t)ef"“”‘*"dH Bly)dS(e), Two s
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V(t) = V(0) + JB(M)(B(LL) asPVi€[QT] (9)

V(t) =a(t)+B(1)S(t) a(t)=V(0)+ JB(u)dS(u)— B(e)S(), (a(t) Jocr, (B(1))o<ir
V(0) .
(6) F(t)H(tx), S(t) Q- (7)) (8) (9)

V(t) = V(0) + JB(u)S(u—)KO(uW(u) + JLTB(u)S(u—)xO(u)NQ(du &), (10)
W(thNo(t*) Q : B(u)o(u)S(u~) € %(T) V(1) Q
3.2
h=f(S(T)).  f(x)= (x=K). (call, f(x) = (K~-x). (puy.
h, ) V(T) = h b
, 0 V(0) ,
b= (a(1), B(1))o<isr : T V(T) = h
V(T) - h = e’J"“"“(V(T) - h), , Ro=Ey(V(T)-h)’ =E, e’f"(“““(V(T) -
h)] ’
V(t) Q . Eq(V(T))=V(0LEg(V(T)~h)=V(0)~Eqg(h)
Ry=Eo[(V(0)=Eq(h))+ (V(T)=V(0)-h+Eq(h))]" =
Eg(V(0)=Ey(h))" + Eg(V(T )~ V(0) = h+ Ey (h))’, (11)
V(0), (11) B(t) V(o)
Ry . V(o) B(t) (12)
V(0)
V(0) = Ey (h) = Eo[e‘ J’”‘”"“h] , (12)
Ey(h). ; 0

V(0) = Eg[e_“;(u)d‘h] .

/% ) , R,

t>0 R = Eo[[e_I )~ h) g
V()

V(t) = Eg[e_ J“""’“hy%, (13)
h t V(t) = Eo[e‘ Jroay | 7}
5 . H(1x)=0Q0()=1( ¢=-1,K=0>0 Co(2) Y(y
Y(t)= (B+ b)t+ OB(1)+ IW(; dv ), b= leY(dx). Y(x) = AV (x)
A CVi(x)  Y(t) T, U, : b= NEU. (6) F(t)
r— M- }\EUl 1
6 0=—" do = exs[GB(T)——ZGZT] AP W(t) = B(t)- 0tNg (LE)=

N(tE), % (tE)= Y(tE) Q W(y . W(y) N(tE) . (7)

S(t) = S(O)eXE{OW(t)——;OZt+ _T]n(l+x)N(;dx)+ tj[hl(1+x)—x]\1(dx)} =
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S(0) exp[— [)\EUl +—;0ﬂ L+ OW(t)] exp[ j]n(1+x)N(; dx)]

N(y
Ih(l+x)N(p &) = O\Zuétln(1+ AY(u)) = Z; h(l+U),

N(t) N (1)

exp[ Iln(l+x)N(€dx)] = exp[;]n(l+ Uj)] = H(1+ U ).

N{(t)
S(t)=S(0) H (1+ U)exg[— [N;U, +—20] L+ GW(t)]
\(T) N (1)

S(T) = S(1) H (1+ Uviss) eXp[[r— MUy - % (T— 1)+ O (W(T) —W(t))],

V(t) —Eg[ 2 f(S(T))‘ ﬂ
N(T)-N(1t)
EQ[ o “/{sm H (1+ Uzvmu‘)exi{[r— MU,y - — ](T— t) + O(W(T)—W”))D ‘%

V() = F(15(1)),

Fo(tx) = E| ™ {p[[— —;o] (T= 1)+ O(W(T) - W(t))]]],

d - MT-1t) yn n
F(HC)=§E|:F0( WI(TUH(“U)]]e AT =t)

n!
E P U; . U, , t F(tS(t))
[3] 155
4 EHME
V(0) = Ey(h) : Ry (B(t))o<cr, F(£S(t)) h
' . F(1S(1))= Eo[ fessisiry )1 7

F(tx) = e Jr(")mF[ L xe‘jm) d‘] ,

F(1S(t)) = e*J'“““‘F(; S(t)) = E()[eJ’““‘“f(S(T)) | 7} =Ey(h|.7).

L F(1S(1)) h t . Q- =
F(T,S(T))=Eo(hl %) =hF(QS(0))=Ey(h)=V(O0)
2 V(0) = E, e‘af"”)“‘f(S(T))j = F(QS(0)), = (a(t), B(t), 0<<T)

T

Ry = Eo{ O{SZ(u—)KW(u)[B(u) - %(u, S(u—))} 2+ L,]S[B(u)sm— Jx0 (u) = F(u S(u-)
+x0(u)S(u=))+ F(uS(u=))]e"" Y(dx)} d“]'
F(rx)€C([QT] xR ), Tto (8)
oF
F(tS(1))-F(0S8(0)) = I (wS(u=) KO(u)S(u=)dW(u)+ J]’[F(u,sw—) *

X0 (w)S(u=) )= F(u S (u=) )Ny (ds de)+ [a(u,sm 1)+ L ZE S ) KO (S (- )
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Jlrowstum) o tistu=)) - Fou =) - xo(usiu- 1L s ) é’“‘""wfbc)} du
Q_ ’ a SQ
(F
Pes()=FO50)) = J& o sium)Ko(us (- )aw () +

ST s s w0 s =10 - Fows )N (au o).
(10),
V(T)-h= (V(T)=-V(0)) - (F(T,S(T))-V(0)) =
OIB(u)—aa—l;;(u,S(u—))i|S(u—)K0(u)dW(u)+ OIEI[B(u)S(u—)xO(u)—F(U,S(u—) +

x0(u)S(u—=))+ F(uS(u=))Ny(du dv)
Levy :

2

Ro = Eo(V(T) - h)" = Eo[ O{SZ(u—)Kzoz(u)[B(u) —%fm S(u—))]
+ C]S[B(u)S(u—)xO(u) ~F(uwS(u-)+x0(u)S(u-))+F(u S(u—))jzé”“’y(dx)} du],
(14)

T

By R (14) ) S A

Blu) = e Ko Lu siu-))+

K0 (u) + O(u) Tx &Y (dv)

C xF(U,S(u_)+ xO(uS)(Su(li; )) = F(u S(U/—))éi/u,x)y(dx)} .

%msm—» = %msm—» F(wS(u-)) = VP s F s - ) -

X0 (W)S(u-)) = & 5F (u S(u-) +x0(u)S(u-)),
B(t) =

Ko(0) L (15(1-)

|_
H(tx)

1
KZO(t)+0(t)t]sxze Y(dx)L

E F(';S”_)”"(g)ft(_t;))_F”S”_”xé”“’y(dx)], (15)
Y=0 ,B(t):%(;S(t—))z%(;S(t)) B- S A, Ro=0Q YZ0
R€> 0
H(tx)=00(y)=1( c=-1,K=0>0 . (2) Y(t) . dY(y)
= bdi+ 0dB (1) + IxN(dJ; dv ), Y(x) = AV (x), A CVe(x) U
(15)
P(1) = —— lezw(k)[oz%us(t_)ﬂ ijzmsu- b P(S(e=))y () =

F(S(i=)(142)) = F(1S(1-))
L V().

1 . F

/3] 158
5 45
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