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ABSTRACT
This paper presents an introduction to the concepts of numerical experiments involving stochastic 
differential equations (SDE) and the convergence of Euler-Maruyama method and Milstein method 
for the solution of stochastic differential equations (SDE). The Euler-Maruyama method is 
constructed within the ito integral framework. Milstein Method is derived from a truncation of the 
stochastic Taylor expansion of solution. The convergence of Euler-Maruyama and Milstein methods 
were compared.
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INTRODUCTION

Differential equations are used to describe the 

evolution of a system. Stochastic Differential 

Equations (SDEs) arise when a random noise is 

introduced into ordinary differential equations 

(ODEs).

We introduce Ito stochastic differential equations 

and explain what a solution is. It will turn out that 

stochastic differential equations are actually 

stochastic integral equations which involve 

ordinary and Ito stochastic integrals. We give a 

simple method for solving Ito stochastic 

differential equations. It is based on the Ito 

lemma. Stochastic differential equations which 

admit an explicit solution are the exception from 

the rule. Therefore numerical techniques for the 

approximation of the solution to a stochastic 

differential equation are called for. In what 

follows, such an approximation is called a 

numerical solution. Numerical solutions allow us 

to simulate as many sample paths as we want. A 

lot of authors has treated this topic among them 

are [9], [13], [14], [18] - [20].

The Ito lemma is the most important tool in Ito 

calculus. A first version of this fundamental result 

was proved by Ito (1951). Various versions of the 

Ito lemma and their proofs can be found in 

textbooks on stochastic calculus, for example, in 

[5], [10], [15] and [17].

We now have the necessary machinery in place to 

allow us to solve a stochastic differential 

equation numerically. A stochastic differential 

equation is a differential equation in which at 

least one term is a stochastic process. A general 

form for an SDE is:
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Discussion of result 
In this paper we were able to discuss the method of deriving Euler-Maruyama method and Milstein 
method. This method was applied to two SDEs. The method was used to determine the numerical 
solution of the given problem. Absolute errors were calculated using the numerical approximation and 
the corresponding exact solution. Mean absolute error were determined

Conclusion 
Euler Maruyama method is the simplest numerical method for solving stochastic differential equation 
but has slow convergence. The Milstein method is a Taylor method, meaning that it is derived from the 
truncation of the stochastic Taylor expansion of the solution. In general, Milstein method converges 
faster to the stochastic solution process and more accurate than Euler Maruyama method as we can see 
from the above Tables. Hence, Milstein method is hereby recommended for the solution of stochastic 
differential equations (SDEs).
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