F51EH 4
201147 H

X % ® I XK ¥ 5 #K Vol.51, No. 4
Journal of Dalian University of Technology

July 2 0 1 1

XEHS: 1000-8608(2011)04-0621-04

3L T Black-Scholes 15584 [#) 0B %€ # % )7 ik

D/ PR ) g

(KEHFIRF HFRFFKR, A7 K%

K AF L, R L #H

116024 )

WE., t R3S RA4B TN AT &M URKEZ 540 E R M, £ T £ # Black-Scholes
MAFZHEHRNTORE. R EN AR H@O=E(X—a)? % % H () =E[(X—
™). i DJSHGE T E#) 453l 35 =t GARCH # A, 5FF F L L i 7 F 4t X

ANARBATE ML B S REV

A A RS T R AT BT .

X 4§27 . Black-Scholes A & ;GARCH # & ; Girsanov & I

FESES. 0212.9

MEARERG . A

0o 9

YR GRAE HIL I ) 850 5 | & 4 Bk 28 55 1) B 5 AN
e R T A 4 Al fE AL é%*‘ik%i*%ﬁf?ﬁﬂ?%
T B BB A RO B B G B R AR e
MLt 328 1 it RS 2 4 AT A O 1 i AN A2 L (L
S A S AT AT A 0 B L U x4
Al fE AL T8 A, o0 ) 2 I ) 4x BR 4 il XU 5 B
(8 58 Kt DRI =0

SRR E SR S T NS PRy A Y
AR TR 7= 5 FHOBIE 160 52 Y 7 6 f 412 v A A S A 0 B2
BRI FBE L R AR SCHEZE Black-Scholes #5574 fif
B A ELES BURS B 04 O A5, O L2 TR B 4 il X
G oy A IR R B E L 5T A Hy (0) =E[(X —a)* ]
(R=1) e JI K i IRV 2 2 4 A A v i 4

1 %L Black-Scholes $i

2: M Black-Scholes 525 ) 2 2l A"

CL R (89 7= 1) A5 T DG 50 0E 25 0 A s e D
o NHHG

(2B 9 7= FuVF 228 5

(3) ANAFAE TR £ R HL 2

(D G728 5y Je T B 5

(5) WA 38 by B A BB, BT A 9% 7= i B ]
4%

i HE . 2009-06-04;
EE BN

f&E HH: 2011-05-05.

(6) 0% P= e A R N TC 20 RS2 A 5
(7)) Jo R R r Sk w50, ELG T A 203 H #R
AH A,

LD EB %, 58 & B R S B (Q.7.P)
LRSS, BORLE LINF .
dS, = S, (u()dt +o()dW,), dB, = B,r (1) dt,
S, = B'S,.dS, =S a()dW,

TR S, MG E K ACE h A .
C, = Eo(e " T7(Sy —K), | 7)) =

S@(dy) — Ke 0 (d,) (D
b g, — 1n<s,/K>+<g—t><r+g-/2>’ 4 -
—tlo

di— VT —tc. W, M EE P~ B b5 A 132 3 5
(F)oerer BRT W, B HRIET Q2P 1Mt
MR W, 0B Q F ks v A WIE 3015 (1) S
7= S, SE S K o (o) IR, r (1) 2T
W2k %, B, AR TC R W K .S, S AT BB A
% s C, e W E Bk AU AN 45 T 2w KRR ik
BRI PAT I 20 K 3R 7R B R ik 30 A1 1T
6 Do) TR bR e IEZS 70 A PREL.
Ivi) 1 B X R E i A =N T
P, = E,(e """ (K—S), | %) =
—SP(—d) +Ke" T d(—d,) (2)
THAH—MREENEH, FEHTIE

s LRV 1969-) L BIHUZ s RALH  (1966-) 55 . 842 L i+ 44 3 U . E-mail : Ixsong@dlut. edu. cn.



622 X # ¥ L X

S

¥ ¥ # #5148

I R ) ) A
FE I 1(Girsanov Theorem)™!  7F 58 % B
RS (Q,7,P) - EE
2y () & Xt (3)
EME P FE—18,wW, 2Q,.7.P) LB —1 D

Yi A Wiz 8h . X, J& D 4En] i i o R H

P(J | X, \Zdz<+oo)=1;
1<i<D,0o<

&SI Q A
Q(A) = EUZ+(X)); A € T

l
Hoib 1, A BREREL & L— i
A L W[)1)§O<

T <Aoo

= (W, W21

w, =W, —J Xids; 1<Li< D, 0t <+

WX R —AEER T € [0, +2) W, &2, 7,Q)

—A~ D 417 @iz 5.

2 Bt & Black-Scholes $5 7% (¥ Br
& P o7 ik

2.1 PR B e
1 ECE G R A BT — T 4 ML) Black-
Scholes #5852 #r A 3, LLERZCE BRI A 61,

XMARGSr — KW EL(Sy — KD J 52 Bl e
5

H(a) = E[(X —a)?] 4)
(A% /ML A K =X (4D — e db, L]

H,(a) = E[(X —a)*] (5

(4 fe /MBS, VB IR SE M o B eR B T
JﬁTu P XA Y L EE D A G

i B 2R 4R B0 DISHGEE 35 8 B i) e 28 R 1)
GARCH F YA, 43 51 i 1T A~ 24 X317
SEM K.

AT 45 T S DA e BB R AR 5 L A A
RMXTEES S B, o8 H(a) = E[(X —
W™k = 1,2, WEREIES A

(DH(a@) =E[| X—a | 1B /ME S o X
8 T LB B R AR X o AT S 5

(2)H,(a) = E[(X —a)* ] W} . /M 15 B 1
EX R ER B 7= A 50 5

(3O H () =E[(X—a)*],a=0,k=1,2,
BB EX <<+ oo, il sl sl BT AT

He8 Ho (o) = ELX—)* ] KT a AT,
H,(0) = EX* >0, H,(+c0) =+ oo,
H,(0) =—2kEX* " <0, H}(a) >0

A% H,(a) = E[(X — )] fE1E K50 A —

() f5 MBS, ap. B FE R o, W R H, (a) =

—2kE[(X —)™ '] = 0 ML, B E[(X —

)™ ] =0 BYEEAR.

HY LA E BT AT R Rl b AR R — A, Y

a << 0B, H,(a) =—2kE[(X —a)* '] < 0 fH

S AT RA BTG SR, 25 1 Hi(a) = 0 A ME—1Y

IESAR ap. IXAEERTT DL @, 1B A IHALR 2 4
BT A R AR AT

dS, = S, (u(t)dt + () dW,)

I s B 1R I AR A5 2 A B A A% A R R

dS; = S/ 6(HdW,

HrpW, I Q T bR i A Wiz
XFFdS;

Sy

Fie b S i RO A

H,(a) = E[e ™" ((S; —K).—a)*] =

o
e/-('ro[J ("8, ¢ o NT 15— 5o (T __

—d,

.S QT

= S/ od W, . e PR

In NN(*%GZ(sz‘,),aZ(Tft))

—a>“@<y>dy+J a”®(yd y]

In(S,/K) +r(T—1) _?GZ(T—I)
/ﬁ\:':':' d, =

o /T —1t
CEUE R IR SN W EPEY A
A MR k= 2 B#EFT . Hy (@) 1%
By =2, th =07 R A U AT AR R R
FHAR 28 4 pr 4 q = 0 BIf#H

X RE L AT LA

3 3
1 = Vu +v
T = uw + va’
T3 = uw’ + vw

1 1
H = — /7 -t —
Hrbu 2q+ 14 —0— p s v 54
AljllquF*l Pew = — L3l 5 ST AAR,

¥ F 2 +aga® +boxr+co = 08I Lhilit v = y —

%ao BEAT AR AR IRPT o Ao 5 1 R RO A



o5 4 ) L E K % . & T Black-Scholes # & By #] 40E i # F % 623
o a’ Hy(a) = E[e" ™ (K—Sp).—a)'] =
p — /)0 - ?
(6) *4E|:67V(T7”((K*ST)+*Q)3:| =
_ aé — 3aoby + 9¢o —d,
q = 9 — fe T [J ) (A — T %
,\/kZZH‘, ~ = 12,0 . - -
i‘/ T ) Szeay«/ﬁ 5o (T z))%@(y)dy+
H,(a)=E[e™ ™ (S —K),—a)'] = .
—4E[e T ((Sy —K)—a)'] = j%(K—AV@®”W]:
Qe (T [J‘ (TS, VT3 (T —4e TN+ d/ AP DA+ D)
4,
I o
K*“)@JMy*Jmaq”Wdﬂ @ =—3[S,e TP~ (dy+o /T —1)) —
A A=K+a 1S Ko (d,)]
H/Z(a):—ﬁle (T [JJ&J (T Szea}m F (T b = 3[5126(2&52)(7‘71)®(7 (d, + 20 T —7)) —
—,
_ —a, K*®(d,) ]
A)3®(&)d&+J (K—=A)o(Gyndy| = s
- o == [S,Seg(’+” (T=0 f(— (dy + 36 m)) _
- 467“1‘71) (Ag +aoAZ +ZJOA + Co) K?@(dz)]
\':F' Iz /3 N ’
z A .S 4 a ;a”?—3a'b" +9c -
]) =b g = 9m\u7§‘$£
@ = —3[S,e TV D(dy +o VT —1) + N 3 9
K& (—d,)] A+ p'A+q =0
by = —3[Se TN D(d, 420 ST ) ATAEMEHIIESAL B
K*®(—d,) ] A2Z(fq7/_‘_ ﬂ_i_pid)%_‘_
A Y 2 4 27
co = —[SiTTOD(d, + 30 /T —1t) +
’ 75 73 %
v 4S5 F)
A H'(a) = 0, i 5 7 T R AFAE o g
% H.(a T TAT ) 43T 0 73‘27?57(5?3“ T T IR
M — I LR A p o= b — %@ = P, =K —A,

ag — 3aub, + 9¢o

o5 gy

A4+ pA+qg=0
AEAEE— [ 1E S2AR , P

M B ALE B A
C,=4, —K
Al EE XS T BR AR BRI AU

H,(a) = E[e™ T ((K—Sp).— )] =
d, -
o T [J (K—a—S, (T ¢
e”myf%dz(’l?t) )Zk@(&)d 3/ +
Jﬂlﬂécwd§]

—d,

Br=20,5A=K—a,ll

2.2 W7 FS-TRRMBUTR X &
R B A HO0 T— oA E A K
1B A LA 2458
C,—P =S —Ke"""
B I BT T BT 3 5
Co—P,=A —K—(K—A,) =
A+ 4, —2K

3 BEPLEL

T A AT LR BN R kL S £
A3 K 5% A R T R A T AL O, 3 TE 2 i AR
B EESR. AR SCUL k=2 B, R F BEPLEL L T
P LAPRAE I A DISH 8 80y )k X A Bk 3 A
5], 43 W f# A Black-Scholes 2y 2 #1 % T Black-
Scholes & {87 E M A X8 B €N IF 3T HEEL.

GARCH A — 7 2 By S e 3 56 17 3 A
St I Hizg iR & B84 Eviews 1T MR



X % E L X

624

S

¥ ¥ # #5148

5 #4531, PR R FH DISH (2006 ~2009) B 54
I GARCH(1, D BRI XF DJSH $5 %0 % %1 H i
e o O L I i A O O Gl = I - )
GARCH (1, DRI DISH #5449 1 000 A4~
H HiA% , SR J5 ok 5 12 45 H0iy PR 48 39 B X ok 00
AT E A

BB ) T KU 4F 0 45 %8 r=0. 05, T =
720 d. Bl 2 a, BB S BUAT M RE K, = 276. 00,
K,=278. 00,43 5 A 20 (5) A1 22 # Black-Scholes
RV AT 2 M, 11345 208 A 1Y 7 2 0 4 R A%
AR IE 22 o T A E A, B 6 1.

E -V o R -
Tab.1 Mean price and its standard deviation of option pricing
K,=276.00 K,=278.00
W2 5 -~ —
240 P v 22 A0 P ift 22

Black-Scholes 2% 7
BN A

27.372 201 81
27.818 447 18

1.743 521 672
0.620 262 322

25.562 526 97
25.818 447 18

1.751 301 921
0.623 029 379

M1 a8 28 SN IRCE 25
AT e i ELAR 22080 TR Z L X IE R B
EZIIiDN

AR Black-Scholes 5 #r A R k4T T #E)
1330 7B AN 2L SEIRAU R B B B S AUE A
8 OO T 5% e KU A BV T A R v T
SEAM I HLX B E M B A R A i XU 58 % 1 1
R M B 2 5 DT AR T RS

M 2 B R E B e A 2 O AL GE
FHT 38 T RS W ACE #r s B T 4 RilRT A= a2
i 68 117 52 R T 37 B8 5 K 2 AHARLAY L T LK BT O 12
e ] T A Tl 4 A AR 7

2% SCk -

(1] A#FR. fTAR4BHE(M]. . FEARKF
H R A, 2005

[2] AL, 2@TAEF R EMNBRFHEAE ZH 540
[M]. b % 2 # i Mk, 2004

[3] HULL J C, ZAGRODNY D. Option, Futures, and
Other Derivatives [ M |.
Publishing House, 2000

[4] BUHLMANN H. Mathematical Methods in Risk
Theory [ M]. New York:Springer, 1970

(5]l #H L% kB, BeptrRENAIM] RN EFH
PR H M, 1988

(6] +%. MELSHEREMIM]. L. bEKXF
H A, 2006

(7] AZZW. ARMEHEMIM]. L. EEAFHK
A, 1988

[8] A & =, x| 48 4, # & L. Matlab 5 4 B4 & 2 #7
[M]. &4 B I kA% HKRAE, 2007

5th ed. Beijing: Huaxia

A new method of option pricing based on Black-Scholes model

SHEN Yu-bo, ZHANG Dai-jians SONG Li-xin"

( School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China )

Abstract: Actual financial markets are incompleted and distributions of yield rate are fat-tailed, so
based on the classical Black-Scholes model and using downward convex property of function, option
pricing formula H(a) =E[(X—a)*?] is generalized to H,(a) =E[ (X—a)*]. With the GARCH model
of DJSH rate and by using the method of stochastic simulation, effects of the two pricing formulas are
compared. The results show that the new formula of option pricing effectively increases the price and

reduces the risk.

Key words: Black-Scholes formula; GARCH model; Girsanov theorem



