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§1. Ú ó

Ï�½d´7Kó§ïÄ�Ø%SN��. g 1973 c²; Black-Scholes ({P�

B-S) [1] Ï�½d�.ïá��, T�.¤
Ï�½d�ÊH��{��. 3T�.¥Ï~

b��¦d� X(t)ÑlAÛÙK$Ä, =

X(t) = X(0) exp{(µ− q)t+ σB(t)}, X(0) = X0 > 0, (1)

Ù¥, B(t)´IOÙK$Ä, µL«�¦�Ï"£�Ç, q´ù|Ç±9ÅÄ�Xê σ. X(t)

��dXe�§�)�Ñ

dX(t) =
(
µ− q +

1

2
σ2
)
X(t)dt+ σX(t)dB(t), X(0) = X0 > 0. (2)

B-S�.�2�A^u7K½|, ,
Cc5é]�½|��þ¢yïÄL²: 7K

]��éêÂÃÇ¿�Ñl��©Ù, 
´Ñl�« “k¸þ�”�©Ù; ]�d��3�

PÁ5Úg�q5�A�. Ïd, �
ÆöÚ\©êL§é B-S�.?1
U?. Äk, J

Ñ
^©êÙK$Ä5�x7K]��d� [2]

X(t) = X(0) exp{(µ− q)t+ σBt
H}, X(0) = X0 > 0,
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Ù¥, µ, q Ú σ �½ÂÓ (1)ª, BH(t)´âdA�ê H ∈ (1/2, 1)�IO©êÙK$Ä.

ØL, A^©ê B-S�.�7K½|�¬�)@|Å¬ [3] ½gK]üÑØÎÜ²LÆn

Ø [4]. Ùg, ÆöqÚ?g©êÙK$Ä5é©ê B-S�.?1U? [5], =^g©êÙK$

Ä�O (1)ª¥�ÙK$Ä��Xeg©ê B-S�.

X(t) = X(0) exp{(µ− q)t+ σξH(t)}, X0 > 0, (3)

½L«�

dX(t) = [µ− q +Hσ2(2− 22H−1)t2H−1]X(t)dt+ σX(t)dξHt , X0 > 0, (4)

(3)!(4)ª¥ ζH(t)L«âdA�ê H ∈ (1/2, 1)�g©êÙK$Ä. ¯¢þ, g©êÙK

$ÄØ=�±
©êÙK$Ä�g�q5!�PÁ5�5�, 
��©êÙK$Äk�¯

�òz�Ý [6]. l
, (3)ª�)U�Ð��x]�d�.

�,þãU?�� B-S�.�Ñ
DÚ B-S�.��
Øv, �q��
�
#¯

K. �
Æöuy7K½|I�]�d�¬3,
�á�±Y�mSCÄé�, ½ö�±

ØC [7]. Ty�3Ý]öÚ�´þê8Ñ'���#)½|c�²w. �d©z [8]Ú\


�mC�L§5)ûT¯K, =|^*ÑAÛÙK$Ä�. Xα = X(Tα(t))5�x]

�d�CzL§¥Ñy�d��±ØC�±Y�m, Ù¥ X(τ)÷v (1)ª, Tα(t)´ëê

α ∈ (0, 1)�_­½láf. Ó�, ²;� B-S�.¥, b�]�´Ø|Gù|�, �y¢¥

zg�¦�´ÑI|Gù|.

�)ûþã¯K, 3¿©�ÄDÚ� B-SÏ�½d�.�ØvÚ/��CïÄ¤J�

Ä:�þ, �©JÑ
äk�mC��g©ê B-SîªÏ�½d�., =

St = X(Tα(t)) = S0 exp{(µ− q)Tα(t) + σξH(Tα(t))}, S0 = X(0) > 0. (5)

1©SüXe: 1 2Ü©30�k'�mC��g©êÙK$Ä B-S�.5��Ä:þ,

�ÑA�7�Ún; 1 3Ü©¥ïÄlÑ�m�¸e�ù|�îªÏ�½dúª. ���

Ü©|^7KêâÚÚO�[�{©Û#�.�k�5.

§2. �mC��g©êÙK$Ä

b� Uα(τ)L« α-­½láf, �©�Ä��mC�L§ Tα(t)´ Uα(τ)�_L§,

= Tα(t) = inf{τ > 0 : Uα(τ) > t}. Uα(τ)´î�üN4O α²­ LévyL§ [9], ¿�k.

Ê.dC� E(e−uUα(τ)) = e−τu
α
, ­½�ê α ∈ (0, 1). Uα(τ)Ú Tα(t)©O´ 1/αÚ αg

�qL§, =é ∀ c > 0, Uα(ct)
d
= c1/αUα(t), Tα(t)

d
= cαTα(t), ùp “

d
=”L«k�Ó�k�

�©Ù. AO/, � α→ 1�, Tα(t)Pò��*�m t, �©?Ø αØªCu 1��¹.

é∀n ∈ N , k E[Tnα (t)] = tnαn!/Γ(nα+ 1) [10]. l
k

E[∆Tα(t)] = E[Tα(t+ ∆t)− Tα(t)] =
1

Γ(α+ 1)
[(t+ ∆t)α − tα] =

tα−1

Γ(α)
∆t.
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b�©êÙK$Ä BH(t)��mC�L§ Tα(t)�pÕá, Kd©z [11, 12]�

E{[∆BH(Tα(t))]2} =
[ tα−1

Γ(α)

]2H
(∆t)2H .

�ÄláL§ Zα,H(t) = ζH(Tα(t)), Ù¥ ζH(τ)´g©êÙK$Ä, ¿b� Tα(t)Õá

u ζH(τ), ��*ÑL§ Zα,H(t).

e¡0�A�k' α-­½láfOþ±9g©ê*ÑL§�Ún.

Ún 1 [13–15] é ∀ ε ∈ (0, αH), k ∆Tα(t) = o(∆tα−ε), ∆Mα,H(t) = o(∆tαH−ε), �

é ∀n ∈ N , 0 6 s < t <∞, Ñk

E[|Tα(t)− Tα(s)|n] 6
n!

Γn(α+ 1)
(t− s)αn,

E[|Mα,H(t)−Mα,H(s)|n] 6 (n− 1)!!
[ n!

Γn(α+ 1)

]H
(t− s)Hαn,

ùp� Γ(·)L«³ê¼ê, Mα,H(t) = BH(Tα(t)). � α → 1�, Tα(t)ÚMα,H(t)©Oò

z� tÚ BH(t), k E[∆M1,H(t)] =
√

2/π∆tH , l
� E[∆Mα,H(t)] =
√

2/π(∆Tα(t)H).

Ún 2 - α ∈ (1/2, 1), n ∈ N , é?¿��ê a 6= 1Ú T ∈ R, Ñk a|Mα,H(t)|n�3,

¿� a|Mα,H(t)|n� n�gSÃ'3 t ∈ [0, T ]þ��k..

Ún 3 [16] é ∀x, y ∈ R, x > 0� y > 0, e 1 6 n <∞, n ∈ N , K

(x+ y)n 6 2n−1(xn + yn).

§3. �ù|�îªÏ�½d

TÜ©�Ñ
g©êÙK$Ä°Ä�îªÏ�½d�.9Ù�yL§. k�Ñ��­

��ÚnÚ�
7��½|b�.

Ún 4 é ∀ 0 < ε < Hα, k ∆Zα,H(t) = o(∆tHα−ε). é ∀n ∈ N , 0 6 s < t < +∞,

Ñk

E[|Zα,H(t)− Zα,H(s)|n] 6 2n/2(n− 1)!!
[ n!

Γn(α+ 1)

]H
(t− s)Hαn.

y²: d©z [16]�g©êÙK$Ä ξH = {ξHt ; t > 0}�d©êÙK$Ä Bt
H L«

Ñ5, = ξHt = (Bt
H +B−tH )/

√
2, 2�âÚn 2ÚÚn 3�

E[|Zα,H(t)− Zα,H(s)|n]

= E
{∣∣∣ 1√

2
[BH(Tα(t)) +BH(Tα(−t))]− 1√

2
[BH(Tα(s)) +BH(Tα(−s))]

∣∣∣n}
6 2−n/2E{|[BH(Tα(t))−BH(Tα(s))]|+ |[BH(Tα(−t))−BH(Tα(−s))]|}n

6 2−n/22n−1E{|[BH(Tα(t))−BH(Tα(s))]|n + |[BH(Tα(−t))−BH(Tα(−s))]|n}
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6 2n/2−1(n− 1)!!
[ n!

Γn(α+ 1)

]H
(t− s)Hαn + 2n/2−1(n− 1)!!

[ n!

Γn(α+ 1)

]H
(−s− (−t))Hαn

= 2n/2(n− 1)!!
[ n!

Γn(α+ 1)

]H
(t− s)Hαn.

AO/, � n = 1, t− s = ∆t→ 0�,

Zα,H(t)− Zα,H(s) = ∆Zα,H(t) = o(∆tHα−ε).

y.. �

���#�îªÏ�½dúª, �Xeo:b�:

(a) �� t��I��¦d� St�±�âª (5)L«Xe

St = S0 exp{(µ− q)Tα(t) + σZα,H(t)}, S0 > 0, (6)

ùp� S0, µ, qÚ σÑ´~ê, Tα(t)´ëê α ∈ (1/2, 1)�_­½láf, Zα,H(t) =

ξHt (Ta(t))L«âdA�ê H ∈ (1/2, 1)�g*ÑL§;

(b) �¦´ëY|Gù|�, �Ø�Ä�´¤^; ¤k�Å ���©, �3áÏ|Çe

#Nï�Úñ�; T�.� B-S�.�]�µ��ü�Ó;

(c) �Eï\�°Ï� V Úñ� Xt°�¦ S �]�|Ü Π, = Π = V −XS, Q(t)L«

Ãºx]��d�, � Q(t)÷v�Å�©�§ dQ(t) = rQtdt, r�Ãºx|Ç; b�

½|´ºx¥5�;

(d) zm�∆tÝ]|ÜN��g, ùp ∆t´�½�v
���mm�.

- V = V (t, St)´ t��îªÏ��d�,��Ï�m� T ,�1d��K,� V (t, St)

��� �©Ñ´ëY¼ê. Äuþ¡�b� (a) – (d), �±��e¡�½n.

½n 5 e�¦3 t���d� St÷v (6)ª, K�déA��ù|îªÏ��d�

V = V (t, St)÷v �©�§

∂V

∂t
+ (r − q)St

∂V

∂St
+

1

2
σ̃(t)2S2

t

∂2V

∂S2
t

− rV = 0. (7)

3>.^� V (T, ST ) = max{ST −K, 0}e, K�ù|�îªwÞÏ�½dúª�

V (t, St) = e−q(T−t)StΦ(d1)− e−r(T−t)KΦ(d2), (8)

Ù¥, T L«�ÏF, K L«�1d�, Φ(·)L«\È���Ý¼ê,

dt =
ln(St/K) + [r + σ̃(t)2/2](T − t)

σ̃(t)
√
T − t

, d2 = d1 − σ̃(t)
√
T − t, (9)

σ̃(t)2 = σ2Wα,H(t,∆t)∆t−1. (10)
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y²: �Ä St3m��∆t�«m [t, t+ ∆t)þ�Czþ∆St, |^Wick-ItôÈ©�

St+∆t = St exp{(µ− q)∆Tα(t) + σ[ξH(Tα(t+ ∆t))− ξH(Tα(t))]}, (11)

Kd (11)ª±9�ê¼ê��V?ê�

∆St = St+∆t − St

= St(e
(µ−q)∆Tα(t)+σ∆Zα,H(t) − 1)

= St

{
(µ− q)∆Tα(t) + σ∆Zα,H(t) +

1

2
[(µ− q)∆Tα(t) + σ∆Zα,H(t)]2

}
+

1

6
Ste

θ(µ−q)∆Tα(t)+θσ∆Zα,H(t)[(µ− q)∆Tα(t) + σ∆Zα,H(t)]3,

Ù¥ θ(t,∆t) ∈ (0, 1)´éAuL§ St��ÅCþ.

�âp�Ã¡��5�±9Ún 1!Ún 2ÚÚn 4, k

[(µ− q)∆Tα(t) + σ∆Zα,H(t)]3 = [o(∆tα−ε) + o(∆tHα−ε)]3

= o(∆t3Hα−3ε). (12)

Ï�

1

6
eθ(µ−q)∆Tα(t)+θσ∆Zα,H(t) 6

1

6
e(µ−q)Tα(T )eσ|Zα,H(t)|

6
1

6
e(µ−q)Tα(T )eσ|Zα,H(t)|eσ|Zα,H(t+∆t)|.

qé ∀n ∈ N , k

E(en(µ−q)Tα(T )) =
∞∑
k=0

[n(µ− q)]k

k!
E[Tα(T )k]

=
∞∑
k=0

[n(µ− q)]k

k!

k!T kα

Γ(kα+ 1)

= Eα,1(n(µ− q)Tα) < +∞, (13)

ùp Eα,1(·)L«Mittag-Leffler¼ê, �k Eα,β(z) =
∞∑
k=0

{zk/[Γ(kα+ β)]}.

dÚn 1!Ún 2ÚÚn 4±9 (12)Ú (13)ª�

∆t2ε
1

6
eθ(µ−q)∆Tα(t)+θσ∆Zα,H(t) = o(∆tε),

l
k

1

6
eθ(µ−q)∆Tα(t)+θσ∆Zα,H(t)[(µ− q)∆Tα(t) + σ∆Zα,H(t)]3

= ∆t−2εo(∆tε)o(∆t3Hα−3ε) = o(∆t).
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?�Ú�

∆St = (µ− q)St∆Tα(t) + σSt∆Zα,H(t) +
1

2
σ2St(∆Zα,H(t))2 + o(t). (14)

Ón

(∆St)
2 = S2

t (e2(µ−q)∆Tα(t)+2σ∆Zα,H(t) − 2e(µ−q)∆Tα(t)+σ∆Zα,H(t) + 1)

= S2
t σ

2(∆Zα,H(t))2 + o(∆tHα+α−2ε)

= S2
t σ

2(∆Zα,H(t))2 + o(∆t). (15)

$^�V?êò V (t, St)Ðmk

∆V (t, St) =
∂V

∂t
∆t+

∂V

∂St
∆St +

1

2

∂2V

∆S2
t

∆S2
t +

1

2

∂2V

∂t2
∆t2 +

∂2V

∂t∂St
∆t∆St + o(∆t3Hα−ε)

=
∂V

∂t
∆t+

∂V

∂St
∆St +

1

2

∂2V

∂St
∆S2

t + o(t),

ò (14)Ú (15)ª�\þª�

∆V (t, St) =
∂V

∂t
∆t+ (µ− q)St

∂V

∂St
∆Tα(t) + σSt

∂V

∂St
∆Zα,H(t)

+
1

2
σ2St

∂V

∂St
(∆Zα,H(t))2 +

1

2
σ2S2

t

∂2V

∂S2
t

(∆Zα,H(t))2 + o(∆t). (16)

�ï��ï\�°Ï� V Úñ� Xt°�¦ S �]�|Ü Π, =

∆Πt = V −XS,

l
, �âb� (b)Ú (c)���mã [t, t+ ∆t)SÝ]|Ü�Czþ

∆Πt = ∆V −Xt∆St −XtqSt + o(t). (17)

�¦�°ê Xt 3�mm� ∆tS´(½�, � Xt = ∂V/∂St. ò (14)Ú (16)ª�\ (17)

ªk

∆Πt =
∂V

∂t
∆t− qSt

∂V

∂St
∆t+

1

2
σ2S2

t

∂2V

∂S2
t

(∆Zα,H(t))2 + o(∆t). (18)

À�·�� Xt ¦�]�|Ü Π3 [t, t + ∆t)þ´Ãºx�, qÃºx]�÷vXe

�Å�©�§

∆Q(t) = rQ(t)∆t+ o(∆t),

l


∆Πt = rΠt∆t+ o(t) = r(V −XtSt)∆t+ o(∆t), (19)
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��Ø�Å��K�, - Xt = ∂V/∂St. 2^ (19)ª~� (18)ªk

Πt −Πt =
(
rV − rSt

∂V

∂St
+ qSt

∂V

∂St
− ∂V

∂t

)
∆t− 1

2

∂2V

∂S2
t

σ2S2
t (∆Zα,H(t))2 + o(∆t). (20)

��, �â�ª (20)�±��

E(∆Πt −∆Πt)

=
[
rV − (r − q)St

∂V

∂St
− ∂V

∂t
− 1

2

∂2V

∂S2
t

σ2S2
t (∆t)−1Wα,H(t, t+ ∆t)

]
∆t

= 0, (21)

ùpWα,H(t, t + ∆t) = E[∆Zα,H(t)]2. Ï� BH(t)� Tα(t)�pÕá, 2�â©êÙK$

Ä BH(t)�²­Oþ5±9���¼ê, ��

Wα,H(t, t+ ∆t)

=E[∆Zα,H(t)]2

=E
{1

2
[∆BH(Tα(t))]2 +

1

2
[∆BH(Tα(−t))]2 + ∆BH(Tα(t))∆BH(Tα(−t))

}
=

1

2

[ tα−1

Γ(α)

]2H
(∆t)2H +

1

2

[(−t)α−1

Γ(α)

]2H
(∆t)2H − E[∆BH(Tα(t))∆BH(Tα(−t))]

=
[ tα−1

Γ(α)

]2H
(∆t)2H − Cov [∆BH(Tα(t))∆BH(Tα(−t))]− E[∆Mα,H(t)]E[∆Mα,H(−t)]

=
[ tα−1

Γ(α)

]2H
(∆t)2H − 1

2
E[|∆Tα(t)|2H + |∆Tα(−t)|2H − |∆Tα(t)−∆Tα(−t)|2H ]

− 2

π
E[∆Tα(t)H ]E[∆Tα(−t)H ].

l
, d (21)ª�

∂V

∂t
+ (r − q)St

∂V

∂St
+

1

2

∂2V

∂S2
t

σ2S2
t (∆t)−1Wα,H(t, t+ ∆t)− rV = 0.

-

[Wα,H(t, t+ ∆t)∆t−1]1/2σ = σ̃(t), σ̃(t)2 = Wα,H(t, t+ ∆t)∆t−1σ2.

w,, σ̃(t)3�m«m [t, t+ ∆t)(½�E�~ê, l
�

∂V

∂t
+ (r − q)St

∂V

∂St
+

1

2
σ̃(t)2S2

t

∂2V

∂S2
t

− rV = 0.

�â9D��§²;)nØ, )�

V (t, St) = e−q(T−t)StΦ(d1)− e−r(T−t)KΦ(d2),
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Ù¥

d1 =
ln(St/K) + [r + σ̃(t)2/2](T − t)

σ̃(t)
√
T − t

, d2 = d1 − σ̃(t)
√
T − t,

y.. �

§4. �[©Û

4.1 j*ÑL§���´»�[

e¡0�XÛég©êj*ÑL§ Y (t) = S(Tα(t))���Cz´»?1ê��[.

�Ø%��{´Äu Y (t)�lá½Â, Y (t);,þ�z�:Ñ´d�pÕá� S(τ)Ú

Tα(t)U\
��. b�3«m [0, T ]þ�[ Y (t)�;,, K�[Ú½Xe:

1�Ú, ^±eCqL§5%C_láf Tα(t)�;,,

Tα,∆t(t) = [min{n ∈ N : Uα(n∆t) > t} − 1]∆t, t ∈ [0, T ], (22)

Ù¥∆t´Ú�, Tα,∆t(t)÷v sup
t∈[0,T ]

|Tα,∆t(t)− Tα(t)| 6 ∆t. ÏdÀJ�Ú���, Cq(

JÒ�Ð. d (22)ª��, �é Tα,∆t(t)?1ê��[, k)¤ Uα(n∆t), 
TL§�ÏL

S\V�L§ Uα(t)�Õá²­Oþ5��

Uα(0) = 0,

Uα(n∆t) = Uα([n− 1]∆t) + Un,

ùp Ui´p�Õá� α-­½�ÅCþ, �Ñk�Ó� LaplaceC� E(e−kUi) = e−k
α∆t.

u´ Ui�L��

Un = (∆t)ζn,

Ù¥ ζn, n ∈ N , ÕáÓ©Ù,

ζn =
sin(α(V + c1))

(cosV )1/α

[cos(V − α(V + c1))

W

](1−α)/α
,

ùp c1 = π/2, V ´Ñlþ!©Ù��ÅCþ, k V ∼ U[−π/2, π/2], W ´Ñl�ê©Ù

��ÅCþ. é Tα,∆t(t)��´»�Cq%C´k��, Ï� Tα,∆t(t)�CqL§Ù¢Ò

´��ëY�m��Åir, zga��Ú��∆t, 1 ig�±Y�md Ui�Ñ.

1�Ú, é�Å�©�§

dS(τ) = [µ+H(2− 22H−1)σ2τ2H−1
k−1 ]S(τ)dτ + σS(τ)dξH(τ)
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�Ñ�*ÑL§?1�[. d1�ÚCq�[� Tα,∆t(t) ��ù
�: k∆t, k =

0, 1, · · · , N . N = Tα,∆t(t)/∆t. �7L3�m: τk = k∆t (k = 0, 1, · · · , N) þé*Ñ

L§ S(τ)?1Cq�[, TÚ½��âî.�{�¤, =

S(0) = 0,

S(τk) = S(τk−1)
{

1 + [µ+H(2− 22H−1)σ2τ2H−1
k−1 ]∆t+ σεk

√
2H(2− 22H−1)τ2H−1

k−1 ∆t
}
,

ùp εk ∼ N(0, 1), ´�pÕá�IO���ÅCþ.

1nÚ, $^�5S�{ò1�Ú��� Tα,∆t(t)�Cq;,, �1�Ú��� S(τ)

�Cq;,U\3�å, �ª��g©êj*ÑL§ Y (t) = S(Tα(t))�Cq;,.

�âã 1Úã 2�±wÑ, g©êj*Ñ�.(¢UéI�]�3�á�mSÑy�

d�CÄé�, $��±ØC��¹?1�Ð£ã. �g©ê B-S�.�;,�', g©

êlá*ÑU
Ó¼]�d��±ØC��
�mã, 
ù�´#,7K½|�A�. |

^_láf, �±ò]�d�¤äk���A�£ãÑ5, ùpb� α = 0.8, µ = 0.0002,

H = 0.83, S0 = 8.46.

ã 1 IO*Ñ´»ã

ã 2 lá*Ñ´»ã
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4.2 ëê�O

À�þy 50ETF3 2016c 10� 19F� 2017c 12� 21F�{¤êâ (o�k 290

��´êâ), ké�.¥���ëê µ!σ� H ©O?1�O. PÂ8�� X + 1�I�

]��{¤êâ�

{S−i∆t = 1, 2, · · · , X,X + 1},

�mm��∆t. éI�]�d��§?1lÑz [17], �

St+(i+1)∆t − St+i∆t

= µSt+i∆t∆t+ σSt+i∆tε1

√
2Ht2H−1(2− 22H−1)

√
∆t, t = 1, 2, · · · , n− 1. (23)

duI�]��ÂÃÇ Rt÷v

Rt =
St+(i+1)∆t − St+i∆t

St+i∆t
= µ∆t+ σε1

√
2Ht2H−1(2− 22H−1)

√
∆t,

�k

Rt ∼ N
(
µ∆t, σ22Ht2H−1(2− 22H−1)∆t

)
. (24)

ÄuÂ8�� X + 1�I�]��{¤êâ, ��ÂÃÇ Rt� X ���

Ri =
S−i∆t − S−(i+1)∆t

S−(i+1)∆t
, i = 1, 2, · · · , X.

æ^Ý�O{��Ï"£�Ç µ�ÅÄÇ σ��Oþ©O�

µ̂ =
R

∆t
, σ̂ =

√
1

(X − 1)∆t

X∑
i=1

(Ri −R)2,

Ù¥, R = X−1
X∑
i=1

Ri ´ Ri ���þ�. ò X + 1�{¤êâ�\�ëê��Oþ¥, �

�Ùëê� µ = 0.00056, σ = 0.0073. æ^ R/S �{��âdA�ê H ��O�� 0.76.

4.3 I�]�d�r³��[

ÄulÑzÏ�½dúª, ©OéÑlg©êÙK$ÄÚ©êÙK$Ä�I�]�

d�´»?1�[, -Ð©� i = 1, �I�]�þy 50ETF3 2016c 10� 19F�Â

�d 2.279���Ð� St, |^ R�ó¦� St+∆t, 2d St+∆t � St+2∆t, �gaí, ��

St+n∆t = ST , l
��I�]��lÑ�mS� {St+i∆t, i = 1, 2, · · · , n}. òù
�[Ñ
�lÑêâ�\ Excel^�, �ª�[ÑI�]��d�r³ã. Ó�ò 290�ý¢�´

êâ�\, ���.�ý¢��CÄ'�ã 3.

dã 3�±wÑ, g©êÙK$Ä°Äe��.�[Ñ5�I�]�d��©êÙK

$Ä�.�\bCý¢�, l
`²
T�.�k�5Ú7�5.
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ã 3 �.�[�]�d��ý¢d�r³'�ã

§5. ( å �

�Ä�7K½|Ø=�3�PÁ5, 
�3,ã±Y�mS]�d��U�±­½�

Ï�, ²; B-S½d�.Òw�äk�½�Û�5
. ©ê.L§�½d�.´ B-S�.

U?��, §Q�Ny]�����5, q���Ñy@|Å¬. u´, �©�Ä
�¹]

����5!|Gù|�Ï��Ï�½d*Ð�.. ég©êÙK$Äe�IO*ÑÚ

j*Ñ�.©O?1´»�[, uyT�.U
£ã]�d��±­½�A:; æ^þy

50ETFêâ, �y
¤ïá��.´k��. #�.Jø
�x7K]�d�#�{, �

±éÐ)û7K]�����¯K, q�±�N]��´�I�|Gù|�ý¢�¹, ä

k�½�y¢¿Â.
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Option Pricing Based on Time-Transform and Fractional

Process and Simulation Analysis

GUO Jingjun SONG Yanling

(School of Statistics, Lanzhou University of Finance and Economics, Lanzhou, 730020, China)

Abstract: Model of option pricing driven by Brownian motion is the most classical model. However,

it can not describe long-term property and invariance in a short period of time of asset price. In this

article, option pricing model driven by sub-fractional Brownian motion is studied under time-transform

with dividend-paying. Firstly, the model of diffusion B-S model of sub-fractional Brownian motion is

build, and get option pricing formula with dividends. Secondly, statistical simulation is used by real data

in finance and show that new model can reflect real financial assets.

Keywords: option pricing; sub-fractional Brownian motion; time-transform; statistical simulation
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