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GEOMETRIC BROWNIAN MOTION AND CALCULATION OF
OPTION PREMIUM IN BLACK SCHOLES MODEL

1zzati Mat

Assist. Prof. Dr. Pah Chin Hee

Abstract. This project paper examines the simplest of all vandom motion of
the stochastic process which well known as Brownian motion. The motion is
used to construct Geometric Brownian motion that lead to the introduction of
Black Scholes Model. Black Scholes model gives the market player standard
way to price an option. Then, the simulations of the Brownian motion and
Geometric Brownian motion using Maple are presented. One of the
assumptions of Black Scholes Model is the behavior of the price of underlying
asset following Geometric Brownian motion will be tested. Finally, the formula
is used to find the price of the Gold Option for both put and call type of option
using the data of Kijang Emas gold price.

1 Introduction of Single Brownian Motion Path

Step 1 : Let BM is a function of n where n is number of points to be considered.
Step 2 : Set X,W,A,c as local variables. Then, use Statistics and ListTools packages.
Statistics used to create X which is a RandomVariable function whereas ListTools used for

the PartialSums function for W.

Step 3 : Define

X : Random variable which has normal distribution with mean 0 and standard deviation of

Vn

1 1. .
— where et the step size.

W : A trajectory which is a partial sums of { (i is the sequence taken from a sample of X)

start with 0.

Wt == Wt—l +l

¢ : A sequence 0f%,wherej=0, I,...,n

t=0,1,...

,n

Step 4: Print W with ¢ as x-coordinate using BM(n) function
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