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§1. Ú ó

Ï�, ��7K½|���û)�¬��, é7K½|ÚÝ]<Ñäk�©��

�^. Ïd, k'Ï�½d�ªÚ�{�ïÄ��´ên7K+�9:¯K��. Ï�½

d�~^�{Ì��): Black-ScholesÏ�½d�.Ú��ä�., Ù¥Black-ScholesÏ

�½d�.�,äkNõ`:, �´§�í�L§J±�7K¢Ö.¤�É. 1979cCox,

RossÚRubinstein�<JÑ
��ä�., ¿�×��7K¢Ö.�ÉÚ¦^.

Cox, RossÚRubinstein�<JÑ���ä�.b�I�]�3e���m:�d�

�kþ,Úeüü«�U(J, ,�ÏL©��ä{5/�£ãI�]�ÚÏ�d��

ü?{§[1]. ��/, b����¦��cd�´S0, ±T�¦�I�]��îªÏ�d

��V . ²L���mÚ(��ÏFT )�T�¦d�k�Uþ,�uS0, Ù�A�Ï�d�

�U ; �k�Ueü�dS0, Ù�A�Ï�d��D. æ^Ã@|b�, ·��±��îªÏ

��3t���d��

V = [qU + (1− q)D]e−rτ , (1.1)

Ù¥τ = T − t > 0��Ï�{�m, r > 0�Ãºx|dÇ, u��dþ,Xê, d��de

üXê,

q =
erτ − d
u− d

. (1.2)
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lúª(1.1)�±wÑ, XJ¦^��ä�.?1Ï�½d, ·�7Lk¼�ë

êuÚd��. ¯¢þ, PR��¦3[t, T ]�mãS�ÂÃÇ, Kd�¦���ä�.��z

©'ÂÃÇRÑlL1�ü:©Ù,

L1 z©'ÂÃÇRÑl�©Ù

R d− 1 u− 1

P 1− p p

Ù¥p ∈ (0, 1)�3[t, T ]�mãS�dþ,�VÇ[2].

Pµ��d¤£ëê, σ��dÅÄÇëê, Kµτ = pu+ (1− p)d− 1,

σ
√
τ =

√
p(1− p)(u− d),

�±)� 
d = 1 + µτ −

√
p

1− p
σ
√
τ ,

u = 1 + µτ +

√
1− p
p

σ
√
τ .

(1.3)

3®k��ä�.��{¥, úª(1.3)¥ëê�ÀJäk�½�Ì*5, 'X�«

�{´-ud = 1l(½Ñëêp, ,�2|^úª(1.3)O�ÑëêuÚd. 3�¶Ý�2

�Hull-White�{[2]¥���p = 1/2, ?|^úª(1.3)O�Ñd = 1 + µτ − σ
√
τ ,

u = 1 + µτ + σ
√
τ .

(1.4)

e©·�ò`², Ì*À��dþ,VÇpò¬��Ï�½d�)é��Ø�, ,��

Ñ�dþ,VÇp��O�{, lJp��ä�.?1Ï�½d�°Ý.

§2. �dþ,VÇéÏ�½d�K�

dúª(1.2)Ú(1.3)��

q = p+
erτ − 1− µτ

σ
√
τ

√
p(1− p). (2.1)

2r(2.1)�\(1.1)�

V = [D + q(U −D)]e−rτ

=
{
D + (U −D)

[
p+

erτ − 1− µτ
σ
√
τ

√
p(1− p)

]}
e−rτ .
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?,
∂V

∂p
= (U −D)

[
1 +

erτ − 1− µτ
2σ
√
τ

· 1− 2p√
p(1− p)

]
e−rτ .

�p ≈ 1/2�, ∂V/∂p ≈ (U −D)e−rτ , =∆V ≈ (U −D)e−rτ∆p. Ïd, XJUÚD����

�, =¦p31/2NC, �p = 1/2�¬��Ï�d�V�)���Ø�. Ïd, Ì*/À��

dþ,VÇpò¬��Ï�½d�)é��Ø�, �·�I��Ñ�dþ,VÇp��O�

{.

§3. �dþ,VÇp��O

þ!¥·�®²�Ñ�dþ,VÇpéÏ�½d°(Ýäk'���K�, ,�8

c��·��vkuyk'up��O(Ø, Ïd, 3�!¥·�ò�Ñp��O�{.

b�5g,]�A�d�����P0, P1, P2, . . . , Pn, Ù¥���mm��∆t, K·

��±O�Ñ3z�∆t�mãSTI�]��z©'ÂÃÇR∆t�R1, R2, . . . , Rn, Ù¥

Rk = (Pk − Pk−1)/Pk−1�1k�z©'ÂÃÇ, k = 1, 2, . . . , n. b�]�A���ä�.

¥�mm��τ , K3τ�mm�S�ÂÃÇ

Rτ = ∆t
√

(1 +R∆t)τ − 1,

Ïd,

R∆t = τ

√
(1 +Rτ )∆t − 1. (3.1)

31�!¥, ·�®²½Â
�¦3τ�mãS�ÂÃÇRτ , ¿�RτÑlL2�ü:©

Ù.

L2 z©'ÂÃÇRτÑl�©Ù

Rτ d− 1 u− 1

P 1− p p

e¡·�ò|^R∆t����R1, R2, . . . , Rn�Ñëêd, uÚp��O�.

Äk, |^(3.1)�R∆tÑlL3�ü:©Ù.

L3 z©'ÂÃÇR∆tÑl�©Ù

R∆t
τ
√
d∆t − 1

τ
√
u∆t − 1

P 1− p p
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O�R∆t�cn�Ý�
E(R∆t) = (1− p)

( τ√
d∆t − 1

)
+ p
( τ√

u∆t − 1
)
,

E(R2
∆t) = (1− p)

( τ√
d∆t − 1

)2
+ p
( τ√

u∆t − 1
)2
,

E(R3
∆t) = (1− p)

( τ√
d∆t − 1

)3
+ p
( τ√

u∆t − 1
)3
.

(3.2)

|^(3.2)�cü��§, �(1.3)aq¦)��
τ
√
d∆t = 1 + E(R∆t)−

√
p

1− p
· Var (R∆t),

τ
√
u∆t = 1 + E(R∆t) +

√
1− p
p
· Var (R∆t).

(3.3)

d(3.2)�1�!nü��§��

E(R3
∆t)−

( τ√
d∆t − 1

)
E(R2

∆t) = p
( τ√

u∆t − 1
)2( τ√

u∆t − τ
√
d∆t
)
.

r(3.3)ª�\þª�

p =
x2

1 + x2
,

Ù¥x =
√
p/(1− p) > 0÷v

x2 +
E(R3

∆t)− E(R∆t)E(R2
∆t)− 2E(R∆t)Var (R∆t)√

[Var (R∆t)]3
x− 1 = 0.

)�

x =

√
a2 + 4− a

2
,

Ù¥

a =
E(R3

∆t)− E(R∆t)E(R2
∆t)− 2E(R∆t)Var (R∆t)√

[Var (R∆t)]3
.

l

p =
2 + a2 − a

√
a2 + 4

4 + a2 − a
√
a2 + 4

.

nþ¤ã, ·��±��e¡(Ø:

½n 3.1 b�,]��mm��∆t�z©'ÂÃÇ���R1, R2, . . . , Rn, KÙ�

mm��τ���ä�.ëêd, uÚp�Ý�O�

d̂ =
(

1 + µ1 − S
√

p̂

1− p̂

)τ/∆t
,

û =
(

1 + µ1 + S

√
1− p̂
p̂

)τ/∆t
,

p̂ =
2 + a2 − a

√
a2 + 4

4 + a2 − a
√
a2 + 4

,
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Ù¥

a =
µ3 − µ1µ2 − 2µ1S

2

S3
,

µk =
1

n

n∑
m=1

Rkm, k = 1, 2, 3,

S =

√
1

n

n∑
m=1

(Rm − µ1)2.

5P 1 ½n3.1¥'u�dþ,VÇp��O�p̂ ∈ (0, 1), Ïd½n3.1��O´Ü

n�.

XJæ^éêÂÃÇ, K(3.1)AT�

R∆t =
∆t

τ
·Rτ ,

¿�RτÑlL4�ü:©Ù,

L4 éêÂÃÇRÑl�©Ù

Rτ ln d lnu

P 1− p p

lR∆tÑlL5�ü:©Ù.

L5 éêÂÃÇR∆tÑl�©Ù

R∆t
∆t

τ
ln d

∆t

τ
lnu

P 1− p p

O�R∆t�cn�Ý�

E(R∆t) = (1− p)∆t

τ
ln d+ p

∆t

τ
lnu,

E(R2
∆t) = (1− p)

(∆t

τ
ln d
)2

+ p
(∆t

τ
lnu
)2
,

E(R3
∆t) = (1− p)

(∆t

τ
ln d
)3

+ p
(∆t

τ
lnu
)3
.

(3.4)

|^(3.4)�cü��§, �(1.3)aq¦)��
∆t

τ
ln d = E(R∆t)−

√
p

1− p
· Var (R∆t),

∆t

τ
lnu = E(R∆t) +

√
1− p
p
· Var (R∆t).

(3.5)
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d(3.4)�1�!nü��§��

E(R3
∆t)−

∆t

τ
ln d · E(R2

∆t) = p
(∆t

τ
lnu
)2(∆t

τ
lnu− ∆t

τ
ln d
)
.

r(3.5)ª�\þª�

p =
x2

1 + x2
,

Ù¥x =
√
p/(1− p) > 0÷v

x2 +
E(R3

∆t)− E(R∆t)E(R2
∆t)− 2E(R∆t)Var (R∆t)√

[Var (R∆t)]3
x− 1 = 0.

)�

x =

√
a2 + 4− a

2
,

Ù¥

a =
E(R3

∆t)− E(R∆t)E(R2
∆t)− 2E(R∆t)Var (R∆t)√

[Var (R∆t)]3
.

l

p =
2 + a2 − a

√
a2 + 4

4 + a2 − a
√
a2 + 4

.

�½n3.1?1aq/í���e¡(Ø:

½n 3.2 b�,]��mm��∆t�éêÂÃÇ���r1, r2, . . . , rn, KÙ�mm

��τ���ä�.ëêd, uÚp�Ý�O�

d̂ = exp
{ τ

∆t

(
µ1 − S

√
p̂

1− p̂

)}
,

û = exp
{ τ

∆t

(
µ1 + S

√
1− p̂
p̂

)}
,

p̂ =
2 + a2 − a

√
a2 + 4

4 + a2 − a
√
a2 + 4

,

Ù¥

a =
µ3 − µ1µ2 − 2µ1S

2

S3
,

µk =
1

n

n∑
m=1

rkm, k = 1, 2, 3,

S =

√
1

n

n∑
m=1

(rm − µ1)2.

5P 2 ½n3.2¥'u�dþ,VÇp��O�p̂ ∈ (0, 1), Ïd½n3.2��O�´

Ün�.
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Parameter Estimation of Binomial Model

Guo Mingming Wu Shujin Zhu Xiaoyu

(School of Finance and Statistics, East China Normal University, Shanghai, 200241 )

Binomial model is one of widely used models, and its parameters have a great influence on option

pricing. In this paper, a new parameter estimation is given for binomial model, which overcomes the

fault of usual methods to estimate parameters of binomial models, especially, eliminate the influence of

subjective probability.
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