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Abstract: Basically, the option is defined as a contract between two parties (Writer and holder) in which the writer gives the right but 

not the obligation to holder to buy (call option) or sell (put option) a stock by the agreed price in the future. This will obviously lead loss 

for the writer. To avoid this, the writer must give the price of the option. Many researchers have discussed the nature of the moment on 

the model option pricing method Brownian motion. But the method of Brownian motion has weaknesses in modeling the movement of 

the price of options. Therefore, in the paper will discuss how to determine the nature of the moment on the option pricing model with the 

using Geometric Brownian Motion. 
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1. Introduction 
 
Collection of the option price S (y), 0≤ y <∞ is said to 
follow the Brownian motion the drift parameter μ and 
variance σ2 if for all non-negative values y and t, the random 
variable: 

 
S(t + y) − S(y) 

 
are independent for all grades until the time y, and also a 
variable normal random with mean μt and variance σ2t. 
Brownian motion model's weakness to model the movement 
of stock prices is theoretically be worth negative, and the 
price difference within a certain time period has a similar 
normal distribution for any initial value. Therefore, the 
model of the stock pricing movement more precisely follows 
Geometric Brownian Motion models that can be written, 

 
dSt = St(μdt + _dWt)               (1) 

 
with S random variables which states stock price, μ and σ2 
constant, t is time. Equation (1) is known as Geometric 
Brownian motion with μ is parameter drift and σ2 is the 
volatility parameter. Changes in stock prices are known as a 
return. 

 
2. Volatility of Option Pricing 

 

Suppose given another option pricing model. Suppose 
given price option at time t is S (t), and h> 0 as in equation 
(2), then: 

𝑆 𝑡 + ℎ = 𝑆 𝑡 exp   𝜇 −
1

2
𝜎2 ℎ

+ 𝜎 z t + h − z t   , h ≥ 0 

So, it can be searched for conditional volatility: 
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Generally, we can know the volatility of any conditional 
events and then we can get the decision about option pricing 
by Brownian Motion Method. 
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