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Abstract

Homotopy Analysis Method for Option Pricing under Black-Scholes model
Sara Yaghoubi Kajal

Nowadays, options are common financial derivatives. For this reason, by increase of applications
for these financial derivatives, the problem of options pricing is one of the most important economic
issues. With the development of stochastic models, the need for randomly computational methods
caused the generation of a new field called financial engineering. Presentation of Black-Scholes
model in the 1973 attracted the attention of economics to the partial differential equations more than
past. So for pricing option contracts an accurate and simple solution for these partial differential
equations is needed. The Homotopy analysis method (HAM) is an analytical method for solving linear
and nonlinear equations in economics and engineering sciences. This method makes the solution
easier by converting the complex problems of nonlinear partial differential equations into an infinite
number of linear sub-problems. The analytic solution of the equation is calculated in the form of an
infinite power series of assumed parameter with easily computable components. The HAM is an
efficient method for solving problems with boundary conditions used for pricing in the economy. The
goal of this thesis is to use HAM for pricing financial derivative under the Black-Scholes model.
Using HAM and its related algorithms leads to the option pricing by studying Black — Scholes model.
Comparison of the HAM with other numerical methods shows the accuracy and convergence of the
answer series obtained with this method.

Keywords: Assumed parameter, Homotopy analysis method, Option price, Black-Scholes model
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