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FRACTIONAL BROWNIAN MOTION/ ARBITRAGE/ APPROXIMATE MODEL/
FRACTIONAL BLACK-SCHOLES MODEL/ EQUIVALENT MARTINGALE

MEASURE

In this thesis, a fractional version of Black-Scholes model is considered. Since it
was proved that the market mathematical models driven by fractional Brownian motion
could have arbitrage, we introduce the approximate model of the fractional Black-
Scholes market. We prove that our approximate fractional Black-Scholes model has no
more arbitrage while the solution of the fractional model can be approximated at any
exactitude and this shows a considerable advantage of our approximate approach.

Moreover, fractional versions of most important models of interest rate as
Vasicek, Ho-Lee, and Hull-White models, are also considered. Their approximate
solutions are derived and proved to converge to each of its original solution.

Finally, sample paths of Black-Scholes pricing model and approximate

fractional Black-Scholes model for the IBM prices are illustrated against the empirical

data.
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