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A K — 175 1 B AR B 5 7 5 408 S B BRI U AR, T A 2 B A i T 3K — 103 35 5@ 1
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BIRL. BEE OTC A AR, TWABARGE SR AZ 23 B ey 5k (L.
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2| M BUEETE T 8 B EMAU LT A AR I A2, (HBRITEEBX AT
H R A R R R, T ELUF LA Brown 2 3l iR 58 7 i 09 3h A8 R O IR AR W I AR Y
%gﬁ‘ﬁfﬁﬁ%ﬁéﬂtﬂE"Jﬁ%ﬁ‘]ﬁ/ﬂﬁﬂ%%ﬂ%- A% R — R AT 5 W (N, p,i) = pi,
2>pi=1,0<p;<1,i=12,--- N, FRE M A TEAE BB R SF S ¢, ta, -ty (To <t < T,

i= 1,2,---,N) LEUE, RE%E s B0EBkER — ¥ B R 0L T BRI LT3 4 i
WAL RE fr 25X

A3 2004 £ 1 B 6 HH.



F=8 MEA: B — FRB B K AUUT-F 39 04 2 AU B 239

§2. HALILT

L & W(t) HIEAMERZE (Q, F,P) THITHE Brown 323, q(t) ZM|EH A FEHREED
HIFFIR Poisson 1472, I S Fm Fr% B BRI SR B0 BE 7= 0 A%, X3 2 T T B REAIL B 77
£ (SDE)

dS; = Si—[pudt + odW (¢) + kdg(t)], (1)

HA p, o (W{H, o> 0) 25 0B EBRRMBERHE SR, o) 2 S BIBERXS IRk A S, 1E
t— BRI R AEBRERA IR R, & 2 S 1 t— WA ARBRERABRERIEEE, 1+ & IRAXIEOERS
oA, Hi e

PU+E<0) =0, WmA+K)~N(y-30303),  (rnos HHE 0s>0) (@)
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E[k] = E[exp(In(1 + k)) — 1] = exp(y) = 1 2 k. (3)
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Bey, BVBRERIRR ) T Mg %
2. (Q,F,P,(Fi)io) AMEHZ(E (2, F,P) MBHIH HL o- REOR (Fo)io HIMEERZS M,
Fi = o(W(u), M(u);u < t), Hir, M(t) & q(t) @REEERL, BIE M(t) = q(t) — M. (Bi)exo
K—TX S, WE dB, = rB,dt, By =1 (0>t > T), Bl By = Byexp[r(T — t)], &
For BHHERKAR. L B, eI FXARE =04 S 4TI, AR TR0 B
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o EHEE
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dlln S(T)/S®] = (7 —d* = 50°) (T 8) + o (W(T) = W(B) + L m(+k), ()

HTi, (4) B Doléans-Dade %4

1 —_ —_ a(T)—q(t)
S(T) =S(t)exp | (r— d* = 50° (T = t) + o (W(T) - W (1)) +
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4. & S(t) W TFHBUERT B R [To, T], fEB t; € [To,T], i =1,2,--- N, WRE To =to < t1 <

Aty =t; —t;_1, R; = S(t;)/S(ti-1),
AW(t:) = W(t:) = W(tia),  Aglts) = q(t:) — qti), ©)
i
Eqlln Bi|Aq(ts) = ni] = (v —d* - %ﬁ)mi iy - %03), (10)
Var Q[In R;|Aq(t;) = ni] = 0% At; +no?. (11)

S(t) FERTRIN R t1,to, -ty LB 0 <pi <1, ijpi = 1, UL {E A
Guw(S,N,p) = SP* (t1)SP*(t2) - - - SP¥ (tw), (12)
IR E AR ARE, T BRI R AU L34 4 4% T IS ST R %R
Payot(Gw (S, N, p), X, Ty, T) = max{w(Gy — X),0}.

Hetwe {1, -1}, w =1 X WEHKP, o= -1 XA, X HRESITH . REX
R Y 2R (4, ¢ AL A LU R

exp[—r(T —t)] - E{max{w(Gw — X), 0]|F¢},
H Brown iz Z)jfll Poisson X FRH ML EME, EXEH
exp[—r(T —t)] - E{max[w (G, — X),0]}. (13)
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B S(t) B THETEL [To, T) Z M, ML TR EE.

(1) 0<t<Ty<T

W 1 T EEE, SFHBRERBCA [To, T) WEREIBULMEE Mg LB ¢ (0<t <
To < T) BRI fa(S(t), X,t < To,T) K
. [AM(To — )]™ (AA#)™ - - (AAtx)™N

no=0n1=0  nnx=0 nolny!---ny!
{wS(t) exp[ug(no,n1, - ,ny)(T — )N (wdi (o, n1,- -+ ,nN))

—wXN(wda(ng,n1,--- ,nN))}, (14)

exp[—(r + A)(T —t)]
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He
1
[ua (no,n1,--- ,nN) — 50?;(no,n1,--- ,nN)] (T -1
1
:(r - )To—t)+n0(7—503)
" 1
+2A [(r—d _ 20 )At +n,(7— 5aJ)} (15)
N
og(no,ni, - ,nn)(T —t) = 0*(To — t) + nooy + Y. A} (0°At; + nio3), (16)
=1
di(nosnt,-- - nn) = L {1n(5()/)
1\7%0, 71, yIUN ) — \/0_20(”07”17”. ,TLN)(T—t)
1
+|:,U/G(n07n17' 0T ,TLN) + 50—%’(”07”1;" ° 7”N)] (T - t)}a (17)
d2(n07n17" . anN) = dl(”O;”la" . ,TLN) - \/U%;(Tmanla" ) ,TLN)(T - t)) (18)

d
N(d) = (1/v27) / exp[—(1/2) - ¥?]dy, no,n1,--- ,nn NIEAEE, we{-1,1}, w=1XN
BN, w=—-1XNEBAN, X SEIRBPITH .
VEBH: X EAA HEBRARRIER, B BEAARUERA 2L, AT BB
Gw(S,N,p)/S(t)

SPH(t1)SP2 (t2) - - SPN (tw) /S (1)
S PN 1)\Prv-1tpN S(t1)\Pr+p2+-+pn s S p1+p2+-+pN
= (st )™ ) )
Ty)

S(tn—1 S( S(to) S(ty)
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S(t)’
has G4 (S,N,p) S(To)
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ln(T)zln(S(t) )+A11nR1+---+AN1nRN, (19)
FFH In(S(Ty)/S(t)), AilnRy,--- ,AnIn Ry Z[EJFHE IS, &
Mo, nw) = (r=d* = 30%) (T~ 1) + o (W (To) - W (1) + i_‘iolna + k)
N 1 — i -
+ 34 [(r - 5(72>Ati +oAW () + 3 In(1+ kr)]
i=1 r—
(nz:07172777’:07177N) (20)
[ O 2 A
EQ [ln (W) ‘q(TO) - q(t) = ’I’L(),Aq(tt) = niai = 17 Tt 7Nj|
= EQ[n(noanla"' anN)]

= (r —-d* - %az)(To —t) +n0(fy - %a%) +i§1 Ai[(r —-d - 302)Ati +ni(fy - %ai)]

1
[NG(”O;nla"' JN) — iaé(no,m,--- ,nN)] (T —1),
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VarQ[ln (M) |q(T0) —q(t) = no, Aqt;) = njyi=1,--- ,N]

S(t)

N
VarQ[n(no,nl, cooonn)] =03 (To — t) +neos + 3 A2 (0% At; + nio?)

i=1

U2G(n07n17"' 7nN)(T_t)

H (13) FH A BB LA T2 44 LA ¢ P A 22 50

CG(S(t)JXat < TOJT)

= eplr@-] 3 5o 5 P

no =0

(To — )™ (AAE)™ - -- (ANAEN)™

n1=0 nn=0 no!nl!---nN!

-exp[—A(To — t)] exp[—AAt1] - - - exp[—AAtN]
EQ{ ma‘x[(Gw - X)50]| q(TO) - q(t) = n07Aq(tl) = ’I’Li,ll = 17 e aN}

= eplrtNT - S S8R

Hr

(To — t)] (AAL)™ -+ - (AAty)™Y

no=0n1=0  nx=0 nolng!---ny!

(Er — E»),

Ey = E{S(t) exp[n(no,n1, - ;nN)]1{s(t) expln(no,nr s )]> X} 1>

E» = E{X1{5(t) exp[n(no,n1, nn)|> X} }-

(i) 75 Ev. HiG (20), (15), (16) ATLATRE]

E =

dQy
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S(t) eXP[MG(”m”h T 7nN)(T - t)]
\/LQ_’]F/; eXp(_%(g_\/Ué(Tmanla”' 5nN)(T_t) )z)dga
XHE Z ZNE Q- THtAEIESHIAR, & X—MFroRmeE, #e

~ 1
= exp (a T-Z— EaZT), o= \/aé(no,nl,--- ,IN)-

B Girsonov EHH 2 =2 — av/T — t 72 Q- ME THIREIESHEALA &, mH

E, = S(t) explug(no,n1, -+ ,nn)(T —t)]N(di(no,n1,- -+ ,nN)),

d

HA N@) = (1/\/%)-/ exp[—(1/2) - z°]dz, d(no,n1,--- ,nn) B FRHE

o

E(S[]-{S(t) exp[n(ng,n1, ,nN)]ZX}] = Q(S(t) eXP[’?(noanl, T anN)] > X)

Q{S(t) exp [(ug(ng,nl,--- ,AN) — 1Ué(no,nl,--- ,nN))(T —1)

2
(no,nl,-.. ,TLN)(T —t) (24— Gé(no,nl,... anN)(T—t) )] > X}
1
JoE o) @ = D) [m (S(1)/X)
no,n1, - ,nN) + %aé(no,nl,... anN))(T—t)]}’
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S i}
1
Bl ) = ey M S(/X)
+(NG(”O;”1;"‘;nN)+%0'év(n0,TL1,“-,nN))(T—t)].
(ii) 75 Bo.

By = XEQ(115() expln(no,n1, na)1>x}) = X N(da(no,n1,- -+ ,nn)).
ﬁi% d2(n07 Nny,--- 7nN) HH—FEE@%$%EE@% .

EQ(]-{S(t) exp[n(no,n1,---,nN)]2X}) = Q(S(t) exp[n(noanla T anN)] 2 X)

- 1
- Q{zg \/aé(noml,mmN)(T_t)[ln(S(t)/X)

+(ua(n0,n1,"' ,NN) — %aé(no,m,--- ,nN))(T—t)]},

Fr A
d2(n07n1>"'7nN) = dl(n07n17"'7nN)_\/a-g;’(n07n17"'7nN)(T_t)
1
— od(no, e, nn)(T —t) [ln 56/ %)
+(kalno,mi, - nn) = sobmo,m, - )| (T 0] #

(2) 0<STo<t<T,t=tp+ &by, k HIEFRER, 0<k<N-1,0<6<1
Rl 2 T PRI, FBUERBCA [To, T] B9RR AU LA P48 AR ¢ (0 < Tp <
t <T) BN fo(St), X,t> Ty, T) K

x x < [T — )™+ (AAE et2 L (ANALN )Y
epl(r T -1 5 3 ... 3 Dk =) (‘ sz) | (A\Aty)
Ng41=0 njp4o=0 nny=0 Ng41:Ng+42:" NN

{wS(t) exp[fg (Mrs1, nkv2, -+ s nN) (T — )N (wdi (Mk41, Tpg2s -+ 1))

—wX N (wdz (ngs1,Mk12, - >nN)) ) (21)
Hr
S(t) = P (1) SP2(t2) - - - SP* (1) S+ (8), (22)
1
[ﬁg(nk+1,nk+2, e ,nN) = §5é("k+1,nk+27 o ,nN)] (T -1
_ * 1 2 N 1 2 N,
= (r —d* - P ) (%:1 AiAt; — Ak+1§Atk+1) + (’Y - EUJ) (i:%l Aznz); (23)

N N
T (mii,mksz, )T — 1) = 0% ( 30 ATAL — AL €A ) +o3( 30 ATmi), (20
+ i=k+
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di (Nk41,Mk42,°+ ,ON)
1

\/Eé(nk+1;nk+2, -,nn) (T — t){

1
B mip, - o) + 5T (i nega, - n) | (T = 1), (25)

In (5(t)/X)

do(Nk41, kg2, ,TN)

= di(Nk41, kg2, " ON) — \/EQG("kﬂ;nkH; ~,nn) (T —t), (26)
Nk+1,Mk+2," " NN yﬂjkﬁz\'%ﬁ, N(d)a w, X Eﬁ@ 1.
JEBH: ®F
Gw(S,N,p) = 5”1(151)5”2 ta) -+ SPN(tN)
1)

(
( tN )pN( (tv_1 )PN e (%)mﬁ_‘_...ﬂw
( tk+1 )

S(tn—2)

P +:+p
k1 N ))Pk+1+~~~+IJN SPk (tk) ... 8P (t1)7

S(t Apt1
= RR‘INRﬁJiT ... Rﬁigz ( Egl(c;;l)) GAR+1 (£)SP* (tg,) - - - SP* (t1),

S(t) = SP' (t1)SP(t2) - - - SP* (t)S™M+1 (1), R(t) = ;

Gw(SaNap) An Apio pA

el = TR

ln(G’w(;SY7N7p)
S(t)

BBt S(8), S(to), -+ 5 S(ty) B, S(ter1)/SE), S(tesa)/S(trgr), -+ S(tn)/S(tn_1) FHIM

RV

) =ANInRy + -+ Agr2In Rpyo + Agy1 In Ry,

N(Nkt1,Nky2, - s NN)
* 1 2 17 e e
= A (r —d' =50 )(t,c+1 — )+ o(W(tesr) =W (@) + > In(1 +k,)
=0
N 1 — ng
Y A [(r . —02)At,- FoAW(H) + Y In(1 + k)
i=k+2 2 r=0
(ni:():]-;za"';i:k"']-a"'aN): (27)

il
EQ[In(Gw (S, N,p)/S(t))lq(trs1) — q(t) = npy1, Aq(ts) = ng,k+1 < i < NJ
EQ[M(nkt1, N2, - -+ ,nN)]

(7' —dr = 302) (1 —8)Ap 1 Atgsr + ngga (,7 _ %03)

iy Al (r—a - %02)“" iy - %03)]

k+2
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_ * 1 2 N 1 2 N "
- (7‘ —d' = o ) (k% N AkH{AtHl) n (’y - 5aJ) (gl A,n,)

1_
é [ﬁG(nk-{—l)nk-i—Za e ,’I'LN) - 50'2G(nk+17nk+25 oo anN)] (T - t)a

Var Q[In(G (S, N, p) /S(t))|q(trs1) — q(t) = npy1, Aq(ts) = ng, k+1 <i < NJ

= VarQ[(ngs1,mk42,- - nw)]
2 N 2 2 2 N 2
= 0 ( S A2A; — Ak+1£Atk+1) +aJ( > Aini)
k+1 k+1
é EZG’(nk-‘rlank-‘rQa'” 7nN)(T_t)

12 A 1 RERA DT R AR BRSL B A5 A A 2 mZEIR, . #

§4. i HiTe

A LFIABER — 5 HGTEA R Ve IR TR, e ORI T, 40 T I
HAULFTTH R R IR, BRI AR . ERITWAR S, % p = 0, i =
1,2, N 1, W (14), (21) SB4E3 Merton (1976) FHMBER — 5 BBREEAIIE I
WA B, BB A = 0 (BUBRIREE H7), I (14), (21) T2 Black A1 Scholes 4411603
MU AR % 3= 03B p =/ & |l <1 @A p =i/ 35 o > 0
At; = (T —To)/N, ti =To +i(T —To)/N, i =1,2,--- ,N B, (14), (21) 1ER Zhang, P. FFHfF5%
LR RS (SCREL) B — R ILATTH i T KB 2 A K (1,

AT LUEA RIS 1, 0, A, 7, 0 ) H&ERI T TEEEL, 3 HRHT B3
5

I T T I 1 T 1 T

T——t \ r(u)du, T——t \ O'(U)du, T——t \ )\(u)du, T——t \ 'y(u)du, T——t \ O'J(U)du

REZ, (14), (21) BERIRAL . 3T TR AFH 4k A E A=, 7T
FAZAR SC4 H B A 137 A R 2 IASULART P-4 40 6 S AR (s A ARSI s . AT v L%
IEARE B 2 2 A BRI T i B BRER — 3B e E (D588 B BRER XU A
RRENE), BARENARKTERER AT EBRKKI X O 3T r, 0, A, v, o5 RHEHL
D FRECBRER KUK RGN ETE, BB B iR s e fy, AU 08 T Bt & i XU
,{ﬁﬁ} [6,7]_

Boist R E R P R R R T R 18 =, BOR— B0 .
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Pricing for European Weighted Geometric Average Value Asian Option

WEI ZHENGYUAN
(Department of Statistics, Management School of Fudan University, Shanghai, 200433)
(College of Mathematica Scientia, ChongQing Institute of Technology, Chongging, 400050)

Based on the theory of Asian option valuation, we established a model for underlying asset
price with a mixed diffusion process involving source of jump. Continuous component is modeled
as geometric Brown motion to characterize its “normal” revolution and discontinuous component is
modeled as jump with a Poisson process in conjunction with random jump size, and jump size has
a log-normal distribution. By applying It6-Skorohod formula and equivalent martingale measure
transformation within the framework of our model, we derived a closed form analytic solution for
European weighted geometric average value Asian option, in addition to that, some other general

forms are discussed.





