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Abstract

The pricing of option contracts when the underlying process follows the constant elasticity of variance (CEV)
model is considered. For CEV European options, the closed-form solutions involve the non-central chi-square
distribution, whose computations by the current literatures are rather unstable and extremely expensive. Based
on multiquadric quasi-interpolation methods, this study suggests a stable and fast numerical algorithm for CEV
option pricing model. The method is confirmed to be a multinomial tree, in which the underlying variable moves
from its initial value to an infinity of possible values of the next time step. The probabilities in the associated tree
are ensured to be positive, which is a sufficient condition for stability and convergence. The method is flexible,
since it is simple to implement with the nonuniform knots. Moreover, the method is easy to value the Greek letters
which are important parameters in financial engineering, as the multiquadric function is infinitely continuously
differentiable. Besides, the method does not require solving a resultant full matrix, the ill-conditioning problem
arising when using the radial basis functions as a global interpolant can be avoided. Numerical experiments imply
that the method is highly effective to calculate the stock options and its Greeks under the CEV model.
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1 Introduction
Black and Scholes presented an explicit formula for evaluating European option by assuming the

underlying stock price follows a geometric Brownian motion [4]. Under this construction, the price
distribution is lognormal, and ignoring the time effect, the volatility is constant. However, empirical
evidence and theoretical arguments support the hypothesis that there is an association between stock
price and volatility. To deal with this problem, Cox introduced the constant elasticity of variance
model [8], in which the stock price change dS has volatilityσS α instead of σS in the Black-Scholes
model, that is

dS = rS dt + σS αdW,
?Supported by National Natural Science Foundation of China (No 11501519)
∗Corresponding author.
Email address: 10110180035@fudan.edu.cn (Shengliang Zhang).

1



Download English Version:

https://daneshyari.com/en/article/8953106

Download Persian Version:

https://daneshyari.com/article/8953106

Daneshyari.com

https://daneshyari.com/en/article/8953106
https://daneshyari.com/article/8953106
https://daneshyari.com

