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No-arbitrage fair pricing of contingent claims under transaction costs
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Abstract: A reasonable fair pricing of the contingent claims was discussed for the given market model under transaction
costs. First, the discount asset function on the model was put forward . Then based on the discount asset function, the definition of
arbitrage opportunities was introduced for the given market model under transaction costs, and some results about the arbitrage-
free analysis were given by using the methods of auxiliary martingales and the discount asset function. By using the fashions of
differential equation and the value functions of the assets, the definition of arbitrage-free fair pricing of the contingent claims was
given under the market model . Finally, by means of the theories of the stochastic analysis and the arbitrage-free analysis, the su-
per arbitrage-free fair pricing and inferior arbitrage-free fair pricing of the contingent claims were given for the given market
model. Thus, the arbitrage-free fair pricing interval of the contingent claims was appropriately given for the given market model
under transaction costs. At the same time, a special arbitrage-free fair pricing formula was also given while the risk assets were

not traded under the given market model.
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2 BIFN5|3 (Model and lemmas)

EIE d PSR SRS IS B FRTT
% AREUE R EMBEZ BT 5, KR HEO <

< | HER ™R 4, 385 a8 4
[0,T],T€(0,»).F = (F,,0gt=<T)Z%&HL
MEEZB(Q,F,P) F—EBRERM FFF o B,
WREFEMEEZED . W) = (W,(1), Walt),
L Wa( T R d EARHET BB B B TR R
r() FIERF TR AIE I — BB R, MR a1
HRRBMBESNEL b,(1),0,(1) WH B RE
F IR TG , A 76 IE 5 BUH S

a2, 18 () II% = 2 o5 (t) B H MR PR IET

L M) = (L) Mi(2), s Ly 6), My(£)),0 < ¢
< T, A ESAEER F&EMIRE, L) = M(0) =
0 i= 1,2, ,d. BEREENE S BEIEAN

X(t) = x- <1+#>>‘L<:>+<1 x>> M(t)+

i=1

[ X, (1)

a< o)l <

V(D) = 5 L0 - M) 4| V()b w)du
Eaij(u)dW-(u)]. (2)

BY1 FRf(w) = ?i(l-muuwmmn

A)ul[,,(o]} RHTERB, HPue R, u = (u,,-

ug). REWIE(Co, Cy,-+, C) E L H—H Fr 7Tl
VR A, B R H (Hedge) K ER 2 A (G, €4,

L C) IR E(D),(2) B9 X(T), Y:(T) e
X(T) + (X(T) -C) = C
C = (Cp,Cyyer, Cy), (3)
Y(T) = (Y, (T),,Y,(T)),

FFR R (3) B B R A% 9 £ B R (A 5K B% (Hedg-

ing strategy) .

EX 2 RHEPEES (2,5, 50) FEH
LRI RBE S o] FLIFRY, R R A FE W2 X))

+ SIR(IY(DI/BC) B—A Py B8 S

A(x,0,-+,0) & A(x).ﬂ%zEBZm(Co,Cl, de) E’J
A SR EREE N N
H = h(Co,Ci,,Cy) =

inflx € 31 3(L, M) € A(x),
HEMRBERENGE(Cy, €y, C . (4)
RH RS RIFRE R T RENEE(Co, €y,
C,) MEBRMAE M, B AEREAEN. 4 LK
Him AT EN HE H = + o,
HEhEE D B XFHE TS W 3CER[ 10 ~ 12],
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fytio Bl K (4) g E MRk, H g inF | i~ 12)

SlI1 FC+f(C)=-K0< K< = H
Eg[Ci+Cl+ +Ch]l <+, M

H =S%PE[?((7]‘1))(CO + ERL'(T)CJ =

supE[io((Tfl,’))(Co+ S‘R(T)C] (5)
ESBEI1ABTUR H+ f(y) < H . HFF() R
ﬁ%gﬁa}’ = (YI’ ’J’d)v VLK
= h(Co, Cyy, Casyiryahya) =
1nffx€ ] J(L,M) € 4,

HEBRMERENE(Cy, C, -+, C)I.
3 EFI9#7( Arbitrage analysis)

B R E W 45 R LR LW BE 2 kWL .
it C(0) BTE t = OBIZI, REMZE(Co, Cp\yery Cy)
I #& , T C(0) RAsh 2 H' .

EX 3 AHFIFBZ -HE NKRAZRT
A(x) FHETEERDLE,

Dx >0, 5 x-C0) <0, HB(L,M) €
Alx) 58 X(T) + f(Y(T) - C) = Cp,a.s..

2) x < OB, & x + €(0) < 0,F(L,M) €
Alx) 15 X(T) + f(Y(T) + C) =-

Co,a.s..
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I=tx=013(L,M)E A(-x), A, (x) =

18 X(T) + f(Y(T) + C) =- Gy}, (6)
u=1{xz=013(L.M)E A(x),

f#18 X(T) + f(Y(T) - C) = Cot, (7)

FiC hiw = suplx.x € l},hup = inflx,x € ul.

Riows Bop ST B RARERLE ( Co, -0 Cy) FI T ERIhAR

R R i SCER 10 ] RTARaR  A5 3

Iz I A
b = s B 6o 0 S R(DIC)] -

sup E[é"((f))(c“ '>1 R(T)C)] = H,

Zy(T)
B(T)

Zo(T)
B(T)

51 8 3 B ouy =

hiow = inf E[ 0 (Co + ER,—(T)C,)] -
i=1

d
(Co + >‘R,-(T)c,-)].
ELZo(T)( - Cp +

inf E[
D@

d
DIRAT)C)/B(T)],(Zo(+), =, Z,(+)) € D,
i=|

H b < wp < hup'% higw < hupva}Eﬂu ug AMELH
ﬁ(hlow,hup)-ﬁxl S l,%Os ATE xp, y € L.
HKH, 1% 2, € u,yy = %, y, € .

B 1 MEMEEMRENZEN C(0), &
C(0) > h,,, WHIHPHEAEMLL; KB, XHE
FIAERIRENZEN C0) < hy, IFR. XTHEAT
C0) ¢ (u U, WAHLEEF .

iE & C(0) > hy,x € (hy, €0)). H15I33
AT ) € u, NTTFELE(L, M) € A(x), {15 x, -
C(0) < OB, X(T) + f(Y(T) - C) = Cyo, BXAT
THEAERNI S, A—AFITmUEHLER. FE
C(0) ¢ u, HH z" € [0,0) FI(L,M) € A(x"),
4% «* - €(0) < O,MHA X(T) + f(Y(T) - C)
= Co. TR,x" € u, T3 ATH C(0) € u, NI
BB FIE . A —ERUEHELL.

BT 2 by < hup WX Y CO) € (B
hy), THARTFAERMP 2. X8 C0) AT BUAL

E[ Zo( T)(Cy + Z)R(T)c )/B(T)] =, %3¢

/\(ZD( ) Zd( )) & DEE_L Mﬁﬁ [hl(,w hup]E

ﬂ%ﬁﬂ#ﬂ((]o, +, Cq) W— N EEFEHXIE], e

HIMREFAEERNDL 2.

4 FTEF2FH (No-arbitrage fair price)
XEBRBEBIFOTMHEAR X(0) = « > 0,54

{(L,M) = (L), M ()., L), My(2)) €
A(x),0< t< THEBH x > 08 X0Y(T) +
FCY=¥(T)) = 01, (8)
Hod xetie- ), vRMe-) = (e ), e,
YirC)), BRI R X(0) = %,y =
= yq = O, HLACL, M) ABGREHT =352 4

V(z)a sup  ELUXEM(T)+f(YEM(T)))].

(L. MEA ()

(9)
Hep AR UC-):(0,0) — =, 2R U
C' %, H U(0,) & 1(ifr(}U’(x) = o,/ (») =
}iIEU’(x) =048 1) R U () B, I1(+):(0, )
—(0,0), KA 1(0,) = =,I(») =0,U' (I(x)) =
x,x > 0. X BERM{ERE V(x) BRAL T IRH,
BI%f v > 0, FEL , M) € A, (2),fH15 V(x)
= ELUXL M (T) & f(YE ()] E B
Vi(x) BEER V(x) > 0.

IERTEREE N (Cy, C,+, C) , TERT HW A E
il €0) = p.XHEMO <181 <, BFTEE: =
0B %, Z M EEN & WPIRRE = LR ENL,
'aﬁﬁumaﬁﬁmﬁﬁgmo,cl.~-~,cd>,|aa¢,xu
x — S VEAVIRBE ™, MILA(L, M) € A(x - 8) 1EH
BRI HITHRE A, ZREEER TR ¢ =
T B2 A 3 =k

-0, L. M M _(i i _ x-80.L.M
X () +f( Y (T)+pC)+pCD_Z (T).
EFF‘ C = (CD:Clvn'vcd)vyL‘M(T) = (Yil”M(T)v

Y (T)). B

W(B,p,x) - (L,M)S/lalex_s)E[Zx—a‘L‘M( T)] (10)
BB <151 < x AR « > 0CBE TR ER
Fp = plx) M.

X (0.p.2) = 0. (11)

EN 4 FHEEM 2 >0, MEFNEF—HLET
iR 1), i) RGBT R 4, p, x)

i) XEFE € (- x,x),9(8,p,x) = W(S,p,x);

i) $(0,p,x) = W(0,p,x)

P22 g kst

EX S MREBRBENVHEFE™ « > 0,
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BR@) W5EEp = p(x) > 0RME—H, WFR p(x)
HREWE(Co, C1o 5 Ca) I
THEHERAHT p(2) —PEEER, KE—
ERE BT p(x) S
FE2 AEIHINBEELRLEARTFSHAET,
Gk
Biow < P(x) < hyp. (12)
iE B oufE X RGE SRS, B v y € u FIfE
TE A, (6) PRKEE 158 p(x) < v, A p(2) <
hup.lﬁlﬂ,ﬁ' Vz€E L,z >0,F p(x) = z.
HEEE.
EE3I X va € R, MRFERERIE(C,,
Cy,, Cy) AP plx), M
p(x) € la V hpy,a A byl (13)
K
EHU (XL M (D) +f(F M (DN Corf (O}
V(x) ’
(14)

EILU (XM (D) (P M (DD Coef (O]}
V(x) ’
(15)

i=d
FC) = 2iminf(1 - )G, (1 + 1) G = A,
(16)
FO) = D maxt (1) €, (14 MG = —f- ).

(17)
FEHIH, % (Co, €y, 5 Co) = (Co,0,-+,0) B, BREP
A2 L2 7 B 2L LA R S AT R, p () —
FHEEME—, BIAEME Vie) FIAMBTERE (L,
M™), W

EHLU (XL M (1) + f(¥ " (T)))]
V' (x) '

plx) =

(18)
iE X y0<x<y< o, i1 UC)BNIHRTE
Ulx) + (y —2)U(x) = Uly) =
Ulx) + (y - 2) U (y).
XEE,EER O WRE x> 6 >0,Hp >0, °AlF
W(8,p,x) =

V(e - 8) + f—Ei[U'(X*vL"M’(T) ;

O () 4 P@ﬂm +p@co>1[f<c> + Coll.

F 2 Fatou 5| BATHL, 3 p(x) fFHERT,p(x) = a V
By, BRI AT IERAY 8 < 0FI p > OB, p(x) <
a A\ hy,. B, H5(C,Cp,,C) = (Co,0,:+,0)
B, p(2) —FFLE R ARA8).  IEE.

5 Z5%FRiE (Conclusion)

TEM R RS SRS — S A
RHE,ASOHE A F 0 ) ith 2 ELEF ot
RIZERE E R SEhR L AR B mERLZ
ZR AT LATR 1 — 5 271010131 (B R DA ) b oy =
e AP FERERETIRERBHES -
HLHMYXMER, NEL TANELRESFHMAL
AR TFEZ  X2EHYEEN. AL, BRELEWR
K AT REIA B 58 23R, Fe M4 B /A B & p o2
AR, T AE R — DA B EMBAE T . A&
R NA M A H B RS2, AMEFEm T EE
FISEMRMEMESR, T et A BEITE LR
HER] SE 8k KR , nAS SO B 44 B A A E
EXER—ITEEMNAFENMXE, XFKETR
PEW R SE B S B A TR S R 25 P IR AL 7
F ESBEMASN AT EERITTE.
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