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Abstract: This paper presents some Excel-based simulation exercises that are suitable for use in financial modeling courses. Such
exercises are based on a stochastic process of stock price movements, called geometric Brownian motion. Guidance is provided in
assigning appropriate values of the drift parameter in the stochastic process for such exercises. Some further simulation
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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.
Brewer, et al (2012) explained that,

2. Daily Stock and Option Price Movements
Although geometric Brownian motion is a stochastic process
in continuous time, its implementation in simulation
exercises requires that it be approximated in a discrete time
setting. We assume for now that a day as a proportion of a
year is short enough for such an approximation to work well.
The issue as to whether there is any need for using a shorter
time interval and, if so, how the Excel-based simulation
exercises as described in the next section can be revised
accordingly.
To simulate the time paths of daily stock and option prices,
from the day of an option investment to the expiry date of an

option, we need an explicit expression of the stock price on
each day in terms of the stock price a day earlier. Such an
expression is a recursive version. Specifically, if we use t
and t + ∆t; instead of 0 and T > 0; to indicate two successive
points in time, it can be written as

Now, let n be the number of days in a year. Here, the
number can be based on calendar days or trading days;
however, the latter is more common in practice. The time
interval ∆t between two adjacent days is the proportion 1/n
of a year. For notational convenience, let St and St+1 be the
stock prices on two adjacent days, for t = 0,1,2,… until the
expiry date of the option that the stock underlies. Provided
that μ and σ are stated in annual terms, we can write
equation as

For a given initial price S0 and given constant values of μ
and σ, the above equation will allow S1, S2, S3,… to be
generated. The idea is to use that equation recursively,
starting from day 0; for each day, we generate a new
random draw of ϵ from the standardized normal distribution
for the equation to simulate the stock price of the next day.
These simulated daily stock prices, in turn, will allow the
corresponding call and put option prices, C1, C2, C3,…
and P1, P2, P3,… to be computed successively until the
expiry date of each option.
Given the stochastic nature of price movements as
characterized by geometric Brownian motion, each set of
simulated time paths of stock and option prices will
inevitably differ from any other set as generated repeatedly
in simulation runs. From a statistical perspective, we are
interested in knowing what simulated prices can be
expected and how widely dispersed are such prices. We can
compute the expected stock price and the standard
deviation of stock prices, respectively, on each day until the
expiry of the option that the stock underlies. With t being a
day label, we simply substitute T on the right hand side of
each of the two equations with t=n; for t = 1,2,… until the
expiry date of the option; that is,

Volume 6 Issue 3, March 2017
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY
Paper ID: 12031710

DOI: 10.21275/12031710

1496

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2015): 78.96 | Impact Factor (2015): 6.391
Suppose that, for some given values of S0, μ and σ, we have
the results of a set of simulation runs. On each day t; the
sample average of the simulated stock prices and the sample
standard deviation of such prices can easily be computed
with Excel.

3. Simulation

4. Conclusion
In spite of the fact that the choice of the value of the drift
parameter does depend on the subjective view of the
investor involved, the choice should not be entirely arbitrary
and unguided. As explained in this paper, neither should it
simply be set equal to the risk-free interest rate, which tends
to favour the writer when simulating the probability of an
option investment. Using the idea that a rational individual
never willingly chooses to invest for an expected loss, as
well as various other ideas, this paper has provided some
guidance in setting appropriate values of the drift parameter
for simulation runs.
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