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Abstract

The purpose of this paper is to develop a fractional white noise calculus and to
apply this to markets modeled by (Wick-) It6 type of stochastic differential

equations driven by fractional Brownian motion By(t); 1/2 < H < 1.

We show that if we use an It6 type of stochastic integration with respect to By(t)
(as developed in Ref. 8), then the corresponding Ité fractional Black-Scholes
market has no arbitrage, contrary to the situation when the pathwise integration is
used. Moreover, we prove that our Ito fractional Black-Scholes market is complete
and we compute explicitly the price and replicating portfolio of a European option
in this market. The results are compared to the classical results based on standard

Brownian motion B(t).

Keywords: Fractional Brownian motions = fractional white noises = chaos expansion
Wick calculus = Fractal Black-Scholes market = arbitrage - price formula

replicating portfolio
AMSC: Primary 60H40, Primary 60HO05, Primary 60G15, Secondary 91B28

Download PDF

\e World Smentlhc

Connecting Great Minds



https://www.worldscientific.com/
https://www.worldscientific.com/doi/10.1142/S0219025703001043
https://www.worldscientific.com/worldscinet/idaqp
https://www.worldscientific.com/toc/idaqp/06/01
https://www.worldscientific.com/keyword/Fractional+Brownian+Motions
https://www.worldscientific.com/keyword/Fractional+White+Noises
https://www.worldscientific.com/keyword/Chaos+Expansion
https://www.worldscientific.com/keyword/Wick+Calculus
https://www.worldscientific.com/keyword/Fractal+Black%E2%80%93scholes+Market
https://www.worldscientific.com/keyword/Arbitrage
https://www.worldscientific.com/keyword/Price+Formula
https://www.worldscientific.com/keyword/Replicating+Portfolio
https://www.worldscientific.com/doi/pdf/10.1142/S0219025703001110?download=true
https://doi.org/10.1142/S0219025703001110
https://www.worldscientific.com/page/connect
https://www.worldscientific.com/action/showCart?FlowID=1
https://www.worldscientific.com/action/ssostart?redirectUri=%2F
https://www.worldscientific.com/page/wsjournals
https://www.worldscientific.com/page/open
https://www.worldscientific.com/page/help/privacy-policy
https://www.worldscientific.com/action/showLogin?uri=%2Fdoi%2Fabs%2F10.1142%2FS0219025703001110
https://www.worldscientific.com/action/showPublications?PubType=all
https://www.worldscientific.com/page/worldscibooks

fRINnD® &

Privacy policy

© 2026 World Scientific Publishing Co Pte Ltd
Powered by Atypon® Literatum


https://www.worldscientific.com/page/help/privacy-policy
https://www.facebook.com/worldscientific
https://x.com/worldscientific
https://www.linkedin.com/company/world-scientific-publishing/
https://www.youtube.com/channel/UCDw6b_X0ccpwcc78iMjsI_Q
https://www.worldscientific.com/page/newsletter/subscribe
https://china.worldscientific.com/wechat-qr-code/

