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Abstract

European compound option pricing model is established by using the mixed
bifractional Brownian motion. Firstly, using the principle of risk-neutral pric-
ing, the European option pricing formulas and the parity formulas are ob-
tained. Secondly, with the Delta hedging strategy, the corresponding com-
pound option pricing formulas and the parity formulas are got. Finally, using
the daily closing price data of “Lingang B shares” and “Yitai B shares” respec-
tively, the results show that the mixed model is closer to the true value than
the previous model.
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1. Introduction

Options have become one of the most dynamic financial derivatives, and have
been rapidly developed and widely used. Especially in 1973, literature [1] pro-
posed the classic Black-Scholes (B-S) pricing model, which had an important
impact on the history of financial mathematics. With continuous in-depth re-
search on the classic Brownian motion model, it is found that some of the origi-
nal assumptions are not in line with financial reality. The assumption of geome-
tric Brownian motion cannot describe the self-similarity and long-term correla-
tion of financial markets, so some scholars tried to use fractional Brownian mo-
tion to describe financial market prices [2] [3] [4] [5]. Option pricing driven by
fractional Brownian motion had also once become one of the hot spots in finan-
cial mathematics research.

Although the fractional Brownian motion model can greatly describe the process

of asset price changes in financial markets, it allows the existence of arbitrage
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opportunities [6] [7]. In order to solve the arbitrage problem in the financial
market, a large number of scholars have proposed modified fractional Brownian
motion models to describe the price changes in the financial market [8] [9] [10].
Xu studied bifractional Black-Scholes model for pricing European options and
compound options [11]. But the latest research shows that there is still arbitrage
[12]. Therefore, based on self-similarity, avoiding arbitrage, long-term correla-
tion and other characteristics of financial markets, this paper constructs a Gaus-
sian mixture process to characterize the price of financial assets.

The writing arrangement is as follows. The first part is preliminary knowledge,
the second part is the main conclusion of establishing the European option and
corresponding compound option pricing model under the mixed bifractional
Brownian motion, the third part is numerical simulation, and the fourth part is

the conclusion.

2. Pre-Knowledge

Mainly introduce the new mixed Brownian motion model and its related defini-
tions.

Definition2.1 [13] Let (Q), F, P) is a complete probability space, the linear
combination of Brownian motion, sub-fractional Brownian motion and bifrac-

tional Brownian motion, then the mixed bifractional Brownian motion model is
dS, = uS,dt +oSd( B+ B + B, (2.1)

dZ, =rZ,dt, M"5 =apB +bB" +cp"S Vi >0, (2.2)

t

where

B is subfractional Brownian motion, f, is Brownian motion, and S"*
is bifractional Brownian motion. f,, B and B"* are independent of each
other. His the Hurst index. a, b and c are constants. §'is the parameter. Z, is

risk-free asset bond. S, is risky asset stock.

3. Main Results

The mixed bifractional Brownian motion is used to replace the random part of
the model, and the European option and corresponding compound option pric-
ing formula under the mixed bifractional Brownian motion is obtained.

The assumptions for the financial market are as follows,

1) There are two assets in the financial market, such as risky asset stocks S,,
which satisfy Equation (2.1). The risk-free asset bonds Z,, which satisfy Equa-
tion (2.2);

2) The risk-free interest rate ris a constant, the expected rate of return yis a
constant, the market is complete and the underlying asset volatility o is a con-
stant;

3) The option can only be exercised on the expiry date;

4) In market transactions, there are no transaction fees;

5) The transaction is infinitely divisible.
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Under the assumptions 1) - 5), through the risk-neutral pricing principle, the
European option and corresponding compound option pricing formula can be
obtained.

Theorem 3.1 Assuming that the underlying asset price S, satisfies the for-
mula (1.1), te [O,T ] , then at time 7, the European call option price G driven by

the mixed bifractional Brownian motion model satisfies the following equation
2 2

1525228,y (2-221)em sy 06,96, 5%

2 oS, oS> ot oS,

(3.1)

+HSc*t*™'S? G

——5=1G
oS,

Proof. There is a portfolio Il,,then II, satisfies following equation
dIl, =dG - AdS,

2 2
= lazSt2 0 Cj +Ho? (2 —22H71)t2H71St2 a6 ? +6_G+ us, %G
2 oS; ot oS,
e OG? oG
T HSGHs? W}u w05, S50, van +ap!”)

t

— AS,udt = AS,o (4B, +dp" +dp"*)

2
| %, us, 9G4 HSc’t*™7'S? _6G2
ot oS, oS

t t

o’G
2
t

+(%—Aj&o—(dﬂ, +dp! +dp").

t

+102ng
2

+Ho* (2-2°"7)7"s] 0G4 3.2)
oS}

Let %G =A, dIl, =rI1,dt, we have
oS,

t

r G—S,a—G dt
oS,

(3.3)

— lo_zstz f)‘zg + Ho? (2_221171)t21171St2 82?
2 oS as,

t

2
+ oG +HSo 787 aiz de.
ot oS,
The proof is completed.
Theorem 3.2 Assuming that the underlying asset price S, satisfies the for-
mula (2.1), te [O,T ] , and the strike price is K. Then at time 7, the European call

option price G driven by the mixed bifractional Brownian motion model is

G=SN(d)-e""KN(d,), (3.4)

L ln%+%o'2 ((2_221171)(T211 —t2[1)+(T—Z‘))+I"(T—l‘)+%62 (Tzns _tzns)
1 O'\/(TZHS _t2Hs)+(2_22H—l)(T2H _tZH)+(T_t) >

&y =dy - [T — ) (2= 2 ) [T ) (T 1)
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Proof. Let S,=¢", G=V(x,t), then we have

oG oV oG 1oV *G 1 (oW ov
= = =— -— 1. (3.5)

InS, =x,

A T A Ac o AL an 2 T Q2 2
ot ot 0SS ox oS, S \ox ox

Substituting (3.5) into (3.1), we have

¥ (HSaztz”S" Lo bo (2 - )t“’" ja—V
ot Ox 2 ox
. o (3.6)
+(HS0'2t2HSI +=0’ +Ho?(2-22") " j—z =V,
2 ox
and we get V(T,x)= (e" —K)+
Let u(f,z)= V(t,x)er(H) ,
f=50* (7 =) (2= 2 ) (1 = )4(T 1) and
_ 1 2 2HS 2HS 2H-1 2H 2H
Z—x+r(T—t)—EO' ((T —t )+(2—2 )(T —¢ )+(T—t)),
then we get
6_V _ refr(rfz)u _ efr(T*t) (HSO_ZtZHS—l +lo_2 + Ho? (2 _p2H-l )tZH—l ja_”
ot 2 of
+e (—r +HSa ™ + 102 +Ho® (2 -2 )tZH’1 ja—u,
2 oz
ox 0z o’ oz’
Substituting (3.7) into (3.6), we get
ou_u .
of o '

where the boundary value condition is
u(O,z)z(eZ —K)+.
Then (3.8) has a unique strong solution, which is described by the equation

(-2

substituting the boundary value condition into (3.9), we get

u(f,z)=ef'*zzv(%}—1m[%} (3.10)

By the inverse transformation, we can get the European call option pricing
formulas.
Similarly, the price P of the European put option driven by the mixed bifrac-

tional Brownian motion model is
P=¢""KN(~d,)~S,N(~d,), (3.11)

in the formula, d;, d, and N(-) are the same as the above. Similarly, the
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parity formula of the European call and put option driven by the mixed bifrac-

tional Brownian motion model is

P-G=¢""K_§

. (3.12)
The proof is completed.
For further promotion, we consider the compound option pricing formula
driven by the mixed bifractional Brownian motion model.
Theorem 3.3 The price GG of the compound option (a call on a call) driven

by the mixed bifractional Brownian motion model is
GG =S,N,(d, +m,d, +n;p)— Ke "IN, (dy,dy; p)~ Kie "IN (d,), (3.13)

where
lni_'_r(ﬂ_t)_lGZ(ﬂZHS 2HS l
d =X 2 2
3 o (EZHS HS +( 2H-

0'2((2 D2H-I TZH H) T—t))

I

>

)
) J+(

= (12 ) (2= 213~ ) (-
) ( J+(

n= G\/(TZHS 208 +( _ 92~ 1) T2 _ 20

\/(ﬂZHS ZHS) (2 92H- 1)(T2H —tZH)-i-(T—t)

\/(TZHS _tZHS)+<2_22H—1)(T2H —tZH)-i-(T—t) ’

and p=

Proof. According to Theorem 3.2, we can get

G=S,N(»)+ 1<<=:*<T")N(y1 —a\/(TZHS —L )+ (=227 ) (1 - )+ (T —1;)) ,

where

_lni?+r(T—11)+;°—2(T2HS‘EZHS)_;Uz((Z_ZZH_I)(TzH_T*QH)+(T_E)) (3.14)
Y1 o (Tsz_T*ZHs)+(2_2zH-1)(TzH_EzH)+(T_T*) o

Let G =K., then Xsatisfies the following equation

XN(yl*)_Ke—r(T—t)N(yl* _O_\/(Tsz _EZHS)+(2_22H—1)(T2H _EZH)+(T_E))=K* ,

where

ln£+r(T—T*)+lo'2(T2HS—E2H5)+ o (( =212 2 )4 (T - T))
yr=—»~K 2 .(3.15)
. (Tsz _R2H5)+(2_22H l)<T2H _7;211) (T—E)

According to the above, we can get
GG=1I-1,, (3.16)
where I, =¢"E E[G1,], K*efr(T*ft)E[lA] , A= {ST* | Sy, > X} , 1, and
I, denote the indicator functlon.
Noted that
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S; =5, exp{r(T—t)—%O'2 (TZHS —IZHS)

_%02 ((2_22H—1)(T2H _tZH)+(T_t)) (3.17)

+o ;”S—ﬁf”wﬂf—ﬁf+ﬁT—ﬂ,)},
where
A:{ST* sy, >X}
_ YEI’S_ tH)S+ﬂTI;[_ﬂtH+ﬂ7;_ﬂt
\/(T;ZHS _tZHS)+(2_22H—1)(Tk2H _tZH)+(]—; —t)

p BB A,
\/(EZHS _tsz)+(2_2zH71)(T*2H _tZH)+(T* —l) 3

Due to

G=e""ME (S~ K) g |- (3.18)
where
Sy =8, exp{r(T—ﬂ)_%o-Z (TZHS _RZHS)
_%O_z ((2_22H—1)(T2H _EZH)+(T_71))
+o(B° =B+ B - B +/3T—ﬂn)},

so we can get

G=e""ME, [5,1,]-Ke " THE, [1,], (3.19)
where
B={(S,.5,)IS;, > X.5, > K|
_)_ TI,:I'S_ tH’S+ﬁTH_ﬁtH+ﬁT_ﬁt <d
\/(EZHS_tZHS)+(2_22H—1)(T:k2H —tZH)+(71—t) 3
. B BB B+ BB <d
2 (>
\/(Tsz —tZHS)+ (2 _ 22H—1)(T2H _tZH)+(T —t)
then

1, =E[S;1,]-Ke "IN, (dy,dy; p)

=S N, (d3 +m,d, +J\/(T2HS =)+ (222 (" —tZH)Jr(T—t);p) (3.20)
—Ke "IN, (dy,dy; p).

Similarly, the price PG of the compound option (a put on a call) driven by the
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PP =S,N, (d3 +a\/(7~*2Hs _t2H5)+(2_22H—1)<7—;2H —t”)+(T,, —t),—d2 _n;_p)

mixed bifractional Brownian motion model is
PG =S, N, (d, +m,d, +n;p)+ Ke "IN, (=d,,dy; p) + K" IN(=d,). (3.21)
The price GP of the compound option (a call on a put) driven by the mixed
bifractional Brownian motion model is
GP = -S,N,(~d, —m,d, + n;—p) - Ke "IN, (dy,dy; p) + K.e "IN (=d,) . (3.22)

And the price PP of the compound option (a put on a put) driven by the

mixed bifractional Brownian motion model is

(3.23)
~Ke "IN, (dy,dy; p) + Kee "IN ().

The proof is completed.

4. Numerical Simulation

The stocks of “Lingang B shares” from March 7, 2022, to March 18, 2022, and
principles [14] [15]. Taking the “ Lingang B shares” stock as the object, using the
rescaled range (R/S) analysis method, the estimated value of the parameter H is
calculated to be 0.7251.
Supposing the stock priceis §,S,,--+,S,, and the rate of return is
S-S, S,-8, S-S,
5 S R
and the parameter sigma is 0.01114215.

-1 Calculating the variance of the logarithmic return,

> >

n-1

Calculating the average of the logarithmic return, and the parameter y is
0.0007258801.

Substituting the specific parameter values into equation (2.1), and assuming
that §=1. Taking the closing price of “ Lingang B shares” on March 7, 2022, at
=S;.
The simulated value of the mixed bifractional Brownian model,the classic B-S

1.068 as the initial price S,, and getting S,,,, Sp.u> -+ until Sy, .,
model and the true value of the stock are shown in Figure 1. The comparison
between the model simulation value and the true value in the next 4 days is
shown in Table 1.

It can be obtained from Table 1 that the simulation effect of the mixed bifrac-
tional Brownian model is better in the next 4 days.

The stocks of “Lingang B shares” from April 29, 1994, to March 18, 2022, and
principles [14] [15]. Taking the “Lingang B shares” stock as the object, using the
rescaled range (R/S) analysis method, the estimated value of the parameter H is
calculated to be 0.2332.

Supposing the stock priceis S,,S,,:-+,S,, and the rate of return is
$i=8% S -5 S, =S,

R s
and the parameter sigma is 0.03012762.

-1 Calculating the variance of the logarithmic return,

> >

n-1

Calculating the average of the logarithmic return, and the parameter u is
0.000228982.
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E All
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@ 1.05- ‘. -@ - the mixed bifractional Brownian motion
k -e-- the true value
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1.04-
1.03- b *
%
25 5.0 75 10.0
Time

Figure 1. The comparison of mixed bifractional Brownian model, classic B-S model and true value.

Table 1. Comparison of model simulation value and true value in the next 4 days.

stock price simulation of mixed

stock price simulation Lingang
bifractional Brownian model

of classic B-S model B shares

March 8, 2022 1.063271346 1.06002429068931 1.067

March 9, 2022 1.064331773 1.06847507304147 1.064

March 10, 2022 1.06449992 1.07448110768571 1.069

March 15, 2022 1.050323999 1.05490899119777 1.042

Substituting the specific parameter values into Equation (2.1), and assuming

that S =1. Taking the closing price of “ Lingang B shares” on April 29, 1994, at
0.25 as the initial price S, and getting S,.,, Sp..y> > until S, , =S;.
The simulated value of the mixed bifractional Brownian model, the classic B-S
model and the true value of the stock are shown in Figure 2. The specific statis-
tical analysis of the simulation results is shown in Table 2, and the comparison

between the model simulation value and the true value in the next 12 days is
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Price

2.5+
20+
1.5-

1.0-

0.5-
0.0-

shown in Table 3.

It can be seen from Table 2 that the mixed bifractional Brownian model si-
mulates 1st qu., median, mean, 3rd qu., and variance of the stock price are closer
to the real value of the stock than the classic B-S model. It can be obtained from
Table 3 that the simulation effect of the mixed bifractional Brownian model is

better in the next 12 days.

All
i ] —o— the classic B-S model
! & - the mixed bifractional Brownian motion
! ' - the true value
1

0 2000 4000 6000
Time

Figure 2. The comparison of mixed bifractional Brownian model, classic B-S model and true value.

Table 2. Statistics of simulation and true values.

Mixed bifractional Brownian Classic B-S model
. . . . True value
model simulation value simulation value
1st qu. 0.2150 0.2479 0.2100
median 0.3931 0.2594 0.5460
mean 0.3939 0.2589 0.6643
3rd qu. 0.5228 0.2702 1.0420
variance 0.04721107 0.0002223041 0.2579141
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Table 3. Comparison of model simulation value and true value in the next 12 days.

stock price simulation of mixed stock price simulation Lingang
bifractional Brownian model ~ of classic B-S model B shares

March 12, 2015 0.476745781464515 0.247037583207719 1
March 13, 2015 0.470871594147794 0.24612100303794 1.01
March 16, 2015 0.469303942071588 0.246641436102686 1.013
March 17, 2015 0.467253422398352 0.247539276790604 1.01
March 18, 2015 0.47762562124569 0.247658372094785 1.018
March 19, 2015 0.475649656001741 0.249230366298891 1.007
March 20, 2015 0.467664339827485 0.249163120217517 0.993
March 23, 2015 0.484552440867171 0.249511346624663 0.977
March 24, 2015 0.491368306763706 0.248219479411458 0.986
March 25, 2015 0.490997401314635 0.247618858202052 0.986
March 26, 2015 0.489448509757798 0.24647079515958 0.97
March 27, 2015 0.498026160967964 0.247123219657576 0.992

The stocks of “Yitai B shares” from August 8, 1997, to March 18, 2022, and
principles [14] [15]. Taking the “Yitai B shares” stock as the object, using the
rescaled range (R/S) analysis method, the estimated value of the parameter H is
calculated to be 0.5019.

Supposing the stock price is S,S,,---,S,, and the rate of return is
Sl _So Sz _Sl Sn _Sn

i E E

s, S S

n—1

L. Calculating the variance of the logarithmic return,

and the parameter sigma is 0.03168232.

Calculating the average of the logarithmic return, and the parameter u is
0.0001202555.

Substituting the specific parameter values into Equation (2.1), and assuming
that §=1. Taking the closing price of “Yitai B shares” on August 8, 1997, at
0.47 as the initial price S, and getting S,.,, Sp..y> > until S, , =S;.
The simulated value of the mixed bifractional Brownian model, the classic B-S
model and the true value of the stock are shown in Figure 3. The specific statis-
tical analysis of the simulation results is shown in Table 4, and the comparison
between the model simulation value and the true value in the next 7 days is
shown in Table 5.

It can be seen from Table 4 that the mixed bifractional Brownian model si-
mulates 1st qu., median, mean, 3rd qu., and variance of the stock price are closer
to the real value of the stock than the classic B-S model. It can be obtained from
Table 5 that the simulation effect of the mixed bifractional Brownian model is
better in the next 7 days.

The stocks of “Yitai B shares” from January 4, 2022, to March 18, 2022, and
principles [14] [15]. Taking the “Yitai B shares” stock as the object, using the
rescaled range (R/S) analysis method, the estimated value of the parameter H is
calculated to be 0.9032.
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Supposing the stock price is S;,S,,:--,S, , and the rate of return is

5 ; 5 , SZ; 5 TR S”; Si1 . Calculating the variance of the logarithmic return,
0 1

n—1

and the parameter sigma is 0.0205726.

Calculating the average of the logarithmic return, and the parameter y is
0.001535545.

15+

!
\

All

—o— the classic B-S model

Price

-®- the mixed bifractional Brownian motion

—o-- the true value

0 2000 4000 6000
Time

Figure 3. The comparison of mixed bifractional Brownian model, classic B-S model and true value.

Table 4. Statistics of simulation and true values.

Mixed bifractional Brownian Classic B-S model

model simulation value simulation value True value
1st qu. 0.35044 0.1909 0.708
median 0.50542 0.2336 1.042
mean 1.16469 0.2620 2.204
3rd qu. 1.80613 0.3131 2.540
variance 1.502611 0.01084814 6.210699
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Table 5. Comparison of model simulation value and true value in the next 7 days.

stock price simulation of mixed stock price simulation  Yitai B

bifractional Brownian model of classic B-S model shares

January 18, 2018 0.368691059441825 0.187861193583035 1.495
January 19, 2018 0.342805896793955 0.185059204986863 1.491
January 22, 2018 0.348823653279815 0.195691060109479 1.512
January 23,2018 0.36820954133242 0.197193216245556 1.507
January 24, 2018 0.369445692945008 0.202073187553101 1.515
January 25,2018 0.365511167771182 0.193943179312515 1.55

January 26, 2018 0.372890699299323 0.194888822159231 1.552

Substituting the specific parameter values into Equation (1.1), and assuming
that §=1. Taking the closing price of “Yitai B shares” on January 4, 2022, at
0.889 as the initial price S,, and getting S,,,, Sp,,4> -+ until Sy, =S;.
The simulated value of the mixed bifractional Brownian model, the classic B-S
model and the true value of the stock are shown in Figure 4. The specific statis-
tical analysis of the simulation results is shown in Table 6, and the comparison
between the model simulation value and the true value in the next 5 days is
shown in Table 7.

It can be seen from Table 6 that the mixed bifractional Brownian model si-
mulates 1st qu., median, mean, and 3rd qu. of the stock price are closer to the
real value of the stock than the classic B-S model. It can be obtained from Table
7 that the simulation effect of the mixed bifractional Brownian model is better in
the next 5 days.

The stocks of “Lingang B shares” from March 30, 1999, to April 7, 1999, and
principles [14] [15]. Taking the “Lingang B shares” stock as the object, using the
rescaled range (R/S) analysis method, the estimated value of the parameter H is

calculated to be 0.7754.
Supposing the stock price is S;,S,,---,S,, and the rate of return is
Sl — SO SZ _Sl Sn — Sn

> El E

s, S S

n—1

L. Calculating the variance of the logarithmic return,

and the parameter sigma is 0.02800305.

Calculating the average of the logarithmic return, and the parameter u is
0.007753336.

Substituting the specific parameter values into Equation (2.1), and assuming
that §=1. Taking the closing price of “Lingang B shares” on March 30, 1999, at
0.084 as the initial price S,, and getting S,,,, Sp.o0> ---»> until S, =S;.
The simulated value of the mixed bifractional Brownian model, the classic B-S
model and the true value of the stock are shown in Figure 5. The specific statis-
tical analysis of the simulation results is shown in Table 8, and the comparison
between the model simulation value and the true value in the next 3 days is

shown in Table 9.
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Figure 4. The comparison of mixed bifractional Brownian model, classic B-S model and true value.

Table 6. Statistics of simulation and real values.

Mixed bifractional Brownian Classic B-S model

model simulation value simulation value True value
1st qu. 0.8764 0.9742 0.8920
median 0.8973 1.0005 0.9410
mean 0.9181 0.9836 0.9341
3rd qu. 0.9523 1.0177 0.9620
variance 0.004227694 0.002446244 0.001605285

Table 7. Comparison of model simulation value and true value in the next 5 days.

stock price simulation of mixed stock price simulation  Yitai B
bifractional Brownian model  of classic B-S model  shares

January 5, 2022 0.892334392848952 0.902934518732361 0.881
January 6, 2022 0.887369902098056 0.889889236033983 0.877
January 10, 2022 0.897293567111286 0.906221737423565 0.887
January 11, 2022 0.870261172117313 0.905866480583088 0.886
January 12, 2022 0.876528731385001 0.90681048346985 0.89
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Figure 5. The comparison of mixed bifractional Brownian model, classic B-S model and true value.

Table 8. Statistics of simulation and true values.

1st qu.
median

mean
3rd qu.

variance

Mixed bifractional Brownian Classic B-S model

model simulation value simulation value True value
0.08379 0.08870 0.08500
0.08534 0.09086 0.08800
0.08594 0.08985 0.08714
0.08681 0.09204 0.08900
0.00001229301 0.000009739342  0.00000647619

Table 9. Comparison of model simulation value and true value in the next 3 days.

stock price simulation of mixed stock price simulation Lingang B

bifractional Brownian model of classic B-S model shares

April 1, 1999
April 2, 1999
April 5, 1999

0.0822392263855708 0.0908593435257147 0.084

0.0859432584986611 0.0916349232332731 0.088

0.0876700893229475 0.0925926061191512 0.09
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It can be seen from Table 8 that the mixed bifractional Brownian model si-
mulates 1st qu., median, mean, and 3rd qu. of the stock price are closer to the
real value of the stock than the classic B-S model. It can be obtained from Table
9 that the simulation effect of the mixed bifractional Brownian model is better in
the next 3 days.

The stocks of “Yitai B shares” from October 26, 1999, to November 1, 1999,
and principles [14] [15]. Taking the “Yitai B shares” stock as the object, using
the rescaled range (R/S) analysis method, the estimated value of the parameter A
is calculated to be 0.7195.

Supposing the stock priceis §,S,,--+,S,, and the rate of return is

$i=S8 -8 S, -

3 R 2=l Calculating the variance of the logarithmic return,
0 1
and the parameter sigma is 0.0413144.

>

n-1

Calculating the average of the logarithmic return, and the parameter y is
0.01327746.

Substituting the specific parameter values into Equation (2.1), and assuming
that S =1. Taking the closing price of “Yitai B shares” on October 26, 1999, at
0.11 as the initial price S, and getting S,,,, Sp.20> ---> until Sy, ., =S;.
The simulated value of the mixed bifractional Brownian model, the classic B-S

+ndt

model and the true value of the stock are shown in Figure 6. The specific statis-
tical analysis of the simulation results is shown in Table 10, and the comparison
between the model simulation value and the true value in the next 3 days is
shown in Table 11.

It can be seen from Table 10 that the mixed bifractional Brownian model si-
mulates 1st qu., median, mean, and 3rd qu. of the stock price are closer to the
true value of the stock than the classic B-S model. It can be obtained from Table
11 that the simulation effect of the mixed bifractional Brownian model is better
in the next 3 days.

Table 10. Statistics of simulation and true values.

Mixed bifractional Brownian Classic B-S model

model simulation value simulation value True value
1st qu. 0.1162 0.1100 0.1140
median 0.1171 0.1108 0.1160
mean 0.1167 0.1111 0.1148
3rd qu. 0.1188 0.1109 0.1160
variance 0.00001763709 0.000004520498 0.0000092

Table 11. Comparison of model simulation value and true value in the next 3 days.

stock price simulation of mixed stock price simulation Yitai B
bifractional Brownian model  of classic B-S model shares

October 27, 1999 0.117060782333182 0.110888726473413 0.118

October 29, 1999 0.11615517085485 0.110828080867588 0.114

November 1, 1999 0.121240963185306 0.108954831459311 0.116
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Figure 6. The comparison of mixed bifractional Brownian model, classic B-S model and true

value.

5. Conclusions

Brownian motion to simulate stock prices are closer to the true price of stocks
than the classic B-S model. Because stocks are an important component of op-

From Figures 1-6 and Tables 1-11, the results of using mixed bifractional
tions, so the more accurate the stock price simulation is, the more accurate the
simulation value of the corresponding option value will be.
In summary, the mixed bifractional Brownian motion model can better simu-
late the trend of stock prices than the classic B-S model, so its corresponding op-

tion value will be more accurate.
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