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Approximate solution and option pricing for a class of the
fractional financial asset price process

Wang Jixia, Xiao Xiaofang

(College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to fit the long memory of financial asset data, many scholars use stochastic differential equations
driven by fractional Brownian motion to describe the change law of financial asset prices. However. the model driven by frac-
tional Brownian will generate arbitrage opportunities in the financial market, which is difficult for people to study the option
pricing problem. In view of this, this paper first uses a class of fractional Gaussian processes with semimartingale properties to
approximate the fractional Brownian motion, which is uniformly convergence under L (£2) . Then, the fractional Gauss process
is used to estabilish the statistical model of the financial asset price, and the closed form expression of the the approximate so-
lution of the model is obtained. Selecting the fractional Langevin model as a special case, simulating the sample paths of the ap-
proximate solution and the solution of original model, and the approximate degree of them are shown. Finally, based on the
constructed approximate model, the pricing formulas of geometric average Asian call option and put option are obtained.

Keywords: fractional Brownian motion; L*-approximate approach; semimartingale; long-memory; option pricing
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