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§1. 5l

M TEIARLGHANTE, HERFLEEFZET “BQFE” (side-information), 4
Pikovsky I., Karatzas I. (1996)!Y), Amendinger J., Imkeller P., Schweizer M. (1998)!?/, Amendinger
J. (2000) % . FEASCAH, RAMRE S L HE MR (1), KM iE2 2] —FEEHLE
R (W EmARIRRA RIS, S5 RIEESE) (M. 0 S b ¢ BRI, X, 09 ¢ By
BELE s 7P = o(Susu < t) K t AR EE, 777 = o{(Su, Xu)su < t} F7 ¢ &
ZIART BT A (5 B 5 EH AR BRFRE N ER . EERT, BRINEERRAMGER, &%
WMEE. TIAFKBARESNEAFRMATBGEE, —MRFEMRAERNE] . R SENE ]
REAEREX T ARLERNARGELE . AT, BIFE T {REFENE ENAFE
B BB R T, A AR BT s 1 T B A — B, IWTHER L B
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§2.  HrArAl

G e — A SEA IR ZZ ] {Q, F, P}, B (Wi (1), Wa (1)) R — MRy Z4EAiizsh, & 7, =
FM v 0(Xo), F = {F;0 < t < Th. T RAEHRIMIR A HAOTEZ RGBS (s
%) R S SHENLER X, 320 FHEHL #4777 (SDE):

dS; = a(t, Sy, X;)dt + b(S;)dW; (¢) So = so AHEL
dX(t) = A(t, X;)dt + B(X;)dWa(t) Xo KHEHLAS B,

* AL ZEREHRBFEESTE (10171066 F 70671069) ¥EH).
A3 2005 48 10 A 13 HicF).
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HAra(-,-,-), b(-), A(-,-), B(-) WA Y& MHSE LREILH S T RE W —R R, H o() >
c¢>0, B(:) > c> 0. RENHELXGEE—FFHRFEH DR TREK IR E B HFE”
G, Bl G RxT FX - TN R, H EP(G?) < +oo. TR, BRHTE ¢ WHZWEEEN
G = FP Vo(Q), IH I NG E N RMBRITH .

4 U(t) = [1/b(Sp)]a(t, Si, X¢), & X

Zy = exp{ - /Ot I(w)dW; (u) — %/Otl(u)zdu}.

B {1();0 <t < T} AFFAR, TR {Zs 7} B PHARBIER P- 8. BIIFIA—THE

B -
dQ
dP

= Zr,
Fr

_ t
N QK5 PEENMMZENEE. H Girsanov EHH, 7EME Q T, Wi(t) :=Wi(t) +/ 1(u)du;
0
Wa(t) := Wa(t) FAHEMSLEATRIZS), B

dS, = b(Sy)dWy (8);
dX, = A(t, X;)dt + B(X,)dWs(t),

BT So = so HHEREE, BH FE 5 FX fEQ TAHIEMY. XEWE, C5FEEQT
MEML. @ [5) 58 F5 = FV £ G = {Gut € (0,77}, W {Wh(t), 6} 7 Q FHAHLE
B {S,G} 7EQ M. 55 [3) KM, Rl

5138 1 (FRMILE Gr JF:E’J%@%/%%IE) B {V;; G} H¥E RCLL B Q- Rakit, NI#A7ErE—
G BRI 0() WL /0 8(u)du < +00, Q-a.s. fHE

t —~
My = My + /0 0 (u)dW; (u) (Q — a.s.).

T
KR, 35 H GAERE Or- AT, FLEQ|H]| < +oo, NFETE G BRI 0() W2 / B(u)2du < +oo,
0
Q-a.s. f#75
T
H = E[H|G] + / 8(6)dS,  (Q—as.).
0

§3.  MIEEAZ

5138 2 4 Ag:=1/Zr, 30 A == EQA7|FF]; Ay := E9[A7[G], U]

(1) XHER G, - TR Q- ATRMBEHLAER X, H EP(X) = E}(XA,), E}(X) = EP(X/A,);
(2) # X WAERE Fr- TEEHASE, W E[X|G,] = (1/A)E[X - A7|G] (P —a.s.).
() %% Q- {A;, 77} 89 RCLL BIE. 4 I*(t) = E[()|F7), #1 [4], Af ATRAH

t —
A =14 / AT ()dW(w)  (Q—as).
0
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4 By /z Jdu( = Wt / () — ")), T {B{ (1), 7} 4E P o1
3.
() th {1(t,)} B9 A1 E9(Ar)?] = E[ exp { / L) dWh (u) + (1/2) / l(u)du}] < oo,

H{A, G} 7E Q TR P AR IERE, &*ﬂl%gﬁ RCLL &1E, A'Jﬁ?" G- BRI {g(t w)}
%75

iﬁ'l

R; = E9[Ac|Go] + / wg(t6,0) AWV (u).

st o)) M2 €] [ K2 gtu ] < oo,

T T
E/ Aylg(u,w)|du < +oo, ie., E/ |g(u,w)|du < +oo.
0 0

HiE—, kT {Kt;gt} RRR, RITE
EE1 4 (tw) = EI®)|G], M—FHTHEE (Q,G) - Bt {A,} TRRFMTFER

A, = EQ[A7|Go] + / t Ao l(u,w)dWi(w)  (Q—as.). (1)
0

JPUEWT R 1 ATREM T 5] H
SI3E 3 Xt f() AERAF TN REH

EF(G)I7S) = Ef(G) + [ Bl - F@IFSNBI @) (as). @
TR A 2, A
EL(G)I75) = U (C)RIF)
HEOR = 1@ + [ Rl @atu ).
3|3 2 ¥ (i) & Theorem 5.141%! 4

EC[f (@) Al 7]

E%Lf(@)Ar] + %[ [ Ruf(@)gtu, )W ()77

t ~ —~
ELFG)] + [ EURf(@gtu.e)|FE1T (w

/ NLELF(G)g(u, ) | FS)ATW (u) (= M (2)).

S (M(0), 77} FEME Q TR e P TUKRE T BI(0) = Wa(0) - [ P(u)du 7 P T
T {FS) HATHEES . HeKRR (M (), 75} WE P TR

1 = E[f(G /A*EQ[f g1, )| FSN0 (u) du+/ AELF(@)g(u, )| FSIABE (u).
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t
/A7 =1 / (/AL ()dB) (u) % Teo ARE (2) . #
RIE 1T WER () 4 v = ESQIF] W (o) 1E P TR RB, TRAY
v = Ef(G / O(u,w)dB] (u). Tl R — R Ou,w) BT . (ERERE ¢ &

Mw,w),u <t} R E / A, w)2du < 0o By {FS}- ERE, 3IA
2z //\udel //\ude/Vl /)\uw uw) — 1" (u))du,

N Eygz = E/t A, w)0(u,w)du. F—7I7TH,

0

Eyiz = E[f(G)z] = / A(u, w)dWi (u + E / A, w) (1) — 1%( ))du],
W G o FF - T, T f% C FP2Vo(Xo), B f() BR. % £(G) TERRHN:
T
£(G) = E[f(G)|X0]+/0 (1w, w, Xo)dWa (u).

t t T

AT E[£(G) /0 Mu,w)d Wi ()] = E[ / A, w)d Wi (u) /0 w0, Xo)dWa ()] = 0,
Ey;z: = / AMu,w) u) — 1" (u))du
- /0 Mo, @)ELF(G) ((w) — I*(w))| S]du

B E/t)\(u,w)[ﬁ(u,w) — E[f(G)(I(u) — I*(w))|FS)du = 0 SHEBEZH ¢ & {(Mu,w),u <t}
0
WAL, FERIHL, B A(u,w) = 0(u,w) — E[f(GQ)(I(u) = 1*(u))| F31 B

E[f(G)|F7] = Ef(G) +/0 E{f(G)[i(u) - "(w)]|F7}dBi(w) (P —as.). 3)
1 (2)(3) KR iy ME— 10
T
E/ (ELf(@)]g(u,w) = (u,w)]|FF])*du = 0. (4)
0

(i) HEO=to <t1 < - <t =T, ¥ fi(), i=0,--- ,n— 1 FHFH Borel Al LM &
AR F- ATMEEHVE R, B0 AT IE A A R

0 = fO(G)&JI{O} (t) + n:i: fi(G)fi‘[]ti7ti+1](t)7 (5)
T - n—1 tita ~

E

& [ ELAOlo() — Tluw) Sl

bit ~ 1/2
< cEd (e[ EA@auw) - Tuw)|FTdn) T =0,
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T
Hef O B MM, T E /0 Bulg(1 ) — T, )]du = 0, B
T
Q A - 1 = Vu.
9 / Bu R [g(u,0) = (u,w)}du] = 0 (6)
T
(iil) — M, #& {6:} G- EUARAWE EQ[/ Hidu] < 00, i Lemma 5.50%! FE7E—%]
0

B (5) BRI AR 0" 15

T
EQ [/ (B — ag”>)2du] -0, n— +oo.
0

Y EQ [ /OT Buhu_[g(u,w) —T(U,w)]du] = EQ[ /T(gu — 0™ Ay_[g(u,w) —l~(u,w)]du], i

0

EQ‘/TH — 0" Ay uw)—lN(u w)]du‘

< (EQ{/O 6.~ 0 du}) / R2 [g(u,w) — T(u,w)]2d })1/2

- 0, (n = +00).

T
AT (6) XHERGE E9| / 62du] < oo B G- FERILR 6 KL

0

Feal, 78 (6) L B0, = Aufg(u,w) — l(u,w)], H
T
Q A2 T 2 —
E {/0 Az lg(u,w) — l(u,w)] du} 0
MG (1) AL #

§4. AL

¥ U(z) 7 (0,+00) LEMBHESR, WE U) >0, U'(z) >0, U'(z) <0. & I(y) H
U'(z) #9 E

TN % He {FS, G}, 5 X H- ZEVF50s 6() Hilh & FAI& AR,

(1) 6() %TF H- B

()ﬁrmw;ﬁ:fw—H/ 6(u)dS, %T (Q,H) KGR, H EU- (V) < co.

P H- BRI 20N Adm® (@), 32 V(@) == {V[V =2+0-5,6 € AdwC} (FIFI
BH).
ATV (1): w* (2) == E[U(VE)] = sup EP[U(Vp)].

vevrd(z)
AL (1D): E°[U(VF)|Go] = ess sup  E°[U(Vr)|Go], u®(z) == sup E°[U(Vr)].
VeVe(z) VeVve(z)

EIE 2 (1) WALNE (1) R RN VE = EQI(67 (2)/A%)|FF], Hrp 6% (z) H—IE
WEL HWER EQ[1(6" (2)/A7)] = =;
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(ii) PRALIFIER (ID) BRI B R V,E = EQI(0C(2)/A1)|G), FHirt 6%(z) H Go- AT
RSB, EE EI(6C(x)/Ar)|Go] = .

SEER: (G (i), (i) BIEBIER) S: VS := I1(0%(z)/Ar) H Gr- AT IEFEALAS &,
E[I(6%(z)/Ar)] = «. HFREHEE, —EMFE 0, 65

T
Ve = EQ{V$|g0}+/ 6(t)dW1 (t)
_ ‘g / 0(£)b=1(S,)dS,
= .CE+/ 0 St dSt

B VE = I(6%(x)/Ar) > 0, VE = EQ[VE|G,] > 0. # VE HEABUIEMIE: VC e Vo(z).
THEEZHELRERE. | U() E’J (E) M.

Uly) — U(z) > U'(y)(y — ).
FR&, MERV e Ve(2), {V,G} 7 Q FHIEFIRIE, H L8, # EQVr|G) < =.

U(VF)-U(r) > UVF)VFE = Vr)

= @) 68 @) - vl
KT ’

(e

EU (V) - U(VplGo] > 0°@)E{ = I ()er) — Villdo )
Ar
= SC@EI @)er) — VrlGoleo
> 0.
AT ELU(VE)IGo] > E[U(Vi)[Gol, P-as. B VE BRI () BMIFELE.  #
t ~ —_— —_—
B g, K= BN+ [ K Tww)dTa. BT (0.6 % Q
—_~ t~ ~
WEES, Bi(t) = W(t) — /0 l(u)du, By Girsanov SEFEE1 {B1(0); G} 76 P FHATHES) . 4
Ule) =In(z) B, U'() = 1/z, 1(4) = 1/, %) = Ro/z, () = 1/, EARMH B -

A
VF’=EQ[“°~—\9t A,V = E%AyIG) = oA}
A0
U GiDE
u®(z) = EP[In(V,)] 1na:+/l YW, (u ——/l 2du

= FE° lnx+/l )dW*( /l du
1na,"—|——EP / 1(u) d
2 0
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uF(2) = Inz+E°[In(A%)] =nz+ = EP / *( du]
uC(z) —uf(z) = —E/ [l(u ]du— = / [[(u u)]2du
= §E/0 m(u,w)?du < oo,

He m(u,w) = (u,w) — 1*(u). BF I(t) WERETH, “DEE G BEEWER. T
EP[m(u, w)|F5] = E[i(u) — I*(u)| FJ] =

XRH o HAWAIGER 77 ERNE P FICERN m(u, w).
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Optimal Utility with Side Information and its Affect

XIONG DEWEN YE ZHONGXING
(Department of Mathematics, Shanghai Jiao Tong University, Shanghai, 200240)

We first consider the problem of representation of the Q-martingale {A; := E¥[A7|G;]}. Then
we consider a market of a stock price affected by a stochastic factor, in which there exists a insider
who only knows the price information and a side information. We consider his problem of optimal
utility for terminal wealth with and without side-information, and obtain a form of optimal terminal
wealth in two cases. Finally, we compare these two cases for the logarithmic utility, and analyze

the influence of the ‘side information’.





