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Tab.1 The European call options pricing comparison by the models B-S, CRR, JR,
TGR,Will, Wil2 and the new method in this paper
BRI TS A A A%
n
B-S CRR JR TGR will Wil2 ARSI

1 14. 23 16. 96 17.00 16.97 17.79 17.78 17.782
5 14.23 14.79 14.79 14.79 14.93 14.92 14. 921
10 14. 23 13.94 14. 00 13.94 14. 00 14. 05 14. 051
20 14. 23 14.08 14.13 14.09 14.12 14.15 14.153
30 14.23 14.13 14.17 14.13 14.16 14.19 14.185
50 14.23 14,17 14. 20 14.17 14.19 14. 21 14. 207
75 14.23 14.27 14.27 14. 27 14. 28 14.27 14. 274
100 14. 23 14. 20 14.22 14. 20 14. 21 14. 23 14.218

ik 1A LA AR SOR 7 kA 2 B = X
WSRO0 1T LI SEGH B AN IR T A
TR A, HAE A (D AP Ab A T A A
TN SR B-S 24 300 B TR T EL B R S A
XA OB AR R T AR

4 &

AR SO B S0 M8 D S {5 B A H e e MR R

T L B0 AR R FE Aty ) e /N S D7 kA 5 T
WIABUE M TTIE P S E poud AT T
S8 p MBLGE AN B0 O B2 8000 o E #8
A7 B £ R 4 B0 KM B () e BT O ik B A
PR AT SICER JBE RS e B T BERG JRE  AR X T M
SUAR SPASURE IR S 58 3 5 A A2 DG AR A P9 1 A1
WIRLHY E P8 BE S SAPE 3 HT i A7 5 1 3k — 2L F

Jeitie.



780 X &

B I X

¥ o R 51 %

2% 3Cik :

[1] COX J C, ROSS S A, RUBINSTEIN M. Option
pricing: a simplified approach [ ] J]. Journal of
Financial Economics, 1979, 7(3):229-263

[2] JARROW R A, RUDD A. Option Pricing [ M ].
Homewood: Irwin, 1983

[3] TRIGEORGIS L. A

log-transformed  binomial

numerical analysis method for valuing complex multi-

[6] DIENER F, DIENER M. Asymptotics of the price
oscillations of a European call option in a tree model
[J]. Mathematical Finance, 2004, 14(2):271-293

[7]1 BENJAMIN J, ANTONINO Z. A moments and
strike matching binomial algorithm for pricing
American put options [J]. Decisions in Economics and
Finance, 2008, 31(1):33-49

[8] JOSHI M S. Achieving smooth asymptotics for the

prices of European options in binomial trees [J].

Quantitative Finance, 2009, 9(3), 171-176
[9] KULLBACK S. Information Theory and Statistical
Mechanics [M]. New York: John Wiley &. Sons,

option investment [ ]J]. Journal of Financial and
Quantitative Analysis, 1991, 26(3):309-326
[4] WILMOTT P. Derivatives:the Theory and Practice of

Financial Engineering [ M ]. West Sussex: Wiley. 1959
1998 [10] REESOR R M, MCLEISH D L. Risk, entropy and
[5] JABBOUR G M, KRAMIN M V., YOUNG S D. the transformation of distributions [ J ]. North

American Actuarial Journal. 2003, 7(2).:128-144

[J1. Journal of Futures Markets, 2001, 21(11):987- [11] LEHMANN E. Theory of Point Estimation [ M].
1001 New York:John Wiley &. Sons, 1983

Two-state option pricing: binomial models revisited

Minimum cross entropy formalism

of binomial tree model for option pricing

LI Ying-hua™', LI Xing-si’

( 1. School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology ,
Dalian 116024, China )

Abstract: Using minimum cross entropy formalism, the new model was constructed, which takes the
price states of the underlying asset (stock) as an information system. Firstly, the prior probability
density from the historical data of the stock price was gained. Secondly, the probability density closest
to the prior probability of the stock price distribution for the binomial tree model at the end of moment
nAt was derived by the minimum cross entropy formalism under the moments constraints of stock
price change. Then, the parameters p, u, d were gained. The new model is not only easy in
calculating because of being solved by the existing nonlinear programming algorithm or non-
constrained optimization through its dual problem, but also has clear economical and physical
meaning. The new one tackles the drawbacks of the binomial model and its evolution, and is a unified
model without being restricted by the type of the stock price probability distribution. Finally,
compared with the B-S model, CRR model and JR model, TGR model, Will model, Wil2 model, the

calculation results show that the new method can more rapidly converge in most cases, and is more

stable.

Key words: option pricing; minimum cross entropy formalism; binomial tree model for option pricing



