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Abstract:

Options are one of the new financial instruments and a tool for risk management
and profitability in the capital market, and pricing these instruments with the Black-
Scholes pricing method is very common. One of the most important assumptions of the
Black-Scholes model is that the price changes of the underlying asset follow geometric
Brownian motion, which cannot express the statistical characteristics of the time series
in all cases. The aim of this research is to present a new model for pricing gold coin
options on the Iranian Commaodity Exchange, and this model is based on the original
Black-Scholes model and when the price changes of the underlying asset follow
fractional Brownian motion. In this research, a new and different model has been
presented for pricing options by using the Fokker-Planck and Lemma-Itou differential
equation solution method. Greater pricing accuracy, generalization of the classic
Black-Scholes model, and ultimately the application of fewer restrictions are among
the advantages of the new model. To compare the efficiency of the new model with the
pricing of call options under the original Black-Scholes model and actual market
prices, data from eleven gold coin options contracts in the Iranian Commodity
Exchange from Farvardin 1401 to Esfand 1402 were used daily and a non-parametric
Mann-Whitney two-group comparative test was used. The results showed that it was
possible to provide a new model for option pricing by using the Fokker-Planck and
Lam-Ito equations, and at the 95% level based on the MAPE criterion(mean absolute
percentage error), there was no significant difference between the average scores in the
two models, and these two models had the same efficiency.

Keywords:

European option, Hurst power, fractional Brownian motion, Fokker-Planck method,
Black-Scholes fractional pricing equation.
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