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business problems do
not initially seem to be good··
candidates for simulation. How
can you mimic a strategic business
decision? What would it even look
like? Most companies base business
decisions on the results of forecasting
models like discounted cash flow,
capital budgeting, and process flowcharting. In practice, these models can
be simulated using Monte Carlo
analysis, and the results can provide
new and valuable insights that lead to
better and more informed decisions.
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Uncertainty, probability, and
risk
Simulation is closely tied to the idea
of uncertainty, when something is not
fully known. Each morning, you
directly address uncertainty when you
react to the weather. Based on the
season or how much you trust the
local meteorologist, you make
decisions on how to protect you rself
from the elements. Through vour own
experience, you learn to effectively
gauge different probabilities - a 40%
chance of rain, a 70% chance of snow
- even when you know that the futu re
is uncertain.
In business, uncertainty is more of
a concern because it involves risk,
which is the possibility of loss,
damage, or any other undesirable
event Just how risky an event is can
be defined by the severity of
consequences resulting from the
event, as well as the likelihood of the
event occurring. A poor strategic
decision or late implementation, for
example, risks a loss of money,
reputation, shareholder confidence,
and possibly job safety. Most
companies, while tacitly r~cognizing
uncertainty in their plans, do little to
understand its impact If you launch a
new product, what are its chances of
failure? Can you calculate its
probability of success?

Why averages are
dangerous
Traditionally, analysts have tried to
capture uncertainty by using point
estimates (average values) or by
calculating the best, worst, and most
likely cases. Average values are by far
the most common and misleading
method of forecasting. For example,
try crossing a river with an average
depth of three feet Or, if it takes
you an average of 25 minutes to
drive to the airport, start driving
exactly 25 minutes before you need
to reach the airport
When relying on averages or
simple scenarios, you ignore the
effects of uncertainty and expose
yourself to greater risk. The popularity
of Monte Carlo simulation stems from

its ability to help analysts and
managers to understand and quantify
uncertainty and improve the accuracy
of business forecasts.

Monte Carlo simulation
defined
Monte Carlo simulation is a
mathematical technique that uses
random numbers to measure the
effects of uncertainty. The technique
was named for Monte Carlo, Monaco,
where the primary casino attractions
are games of chance such as roulette
wheels, dice, and slot machines. These
games all exhibit random behavior.
When you roll a die, you know that a
1, 2, 3, 4, 5, or 6 will come up (given a
fair die!), but you don't know which
number will appear for any particular
roll. That's randomness, and the
random behavior in dice is similar to
how Monte Carlo simulation works.
One of the earliest applications of
Monte Carlo simulation occurred in
the late 1940s, when scientists at the
Manhattan Project at Los Alamos
National Laboratory used the method
to predict the range of possible
nuclear explosion results. While most
business analysts are not rocket
scientists, the principles of how to
forecast results with uncertainty are
almost exactly the same. The easiest
way to use Monte Carlo simulation is
through a tool like Crystal Ball®, which
adds the ability to run simulations on
Microsoft® Excel spreadsheets (see
adjacent article for more details).
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Industries and applications,
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Monte Carlo simulation has hundreds
of potential applications within any
corporation. Strategists can use it to
simulate the NPV of potential
investments, capital budgeting,
mergers and acquisitions, and
negotiations. Management can apply
this simulation to project selection,
resource allocation, market demand,
inventory management, and sales and
demand forecasts.
Engineers can simulate parts
tolerances and production costs, and
financial analysts can forecast Net
Present Value, Internal Rate of Return,
Return on Investment, or Earnings per
Share; Six Sigma practitioners can use
simulation to control the sources of
variability, which leads to reduced
development costs, minimal defects,
and sales driven through improved
customer satisfaction.
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Why simulation is a
necessity
Variability and uncertainty are
inherent in all business process, and
the best possible business decisions are
those made with an awareness of the
le~of
risk involved. Monte Carlo
/Imulation
can substantially improve
your bottom line by allowing you to
calculate a realistic probability of
success,freeing you from the
constraints of averages and best-guess
values, pinpointing the primary drivers
of uncertainty, and improving your
confidence in the quality of your
forecasts.
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Thinking in ranges
One of the side benefits of simulation
is that it allows you to avoid the trap
of average values and begin to think
in ranges. Monte Carlo simulation uses
probability distributions - the best
known of these is the classic "bell
curve" or normal distribution - to
represent the likelihood or probability
that a particular value will occur.
Rather than rely on an average return
rate of 5%, you can substitute a
distribution with a realistic range of
values from 3.4% to 6.8%.
Any uncertain variables, including
interest rates, staffing needs, stock
prices, inventory, phone calls per
minute can be described by probability
distributions. These distributions can be
based on actual data, expert opinion,
or even intuition. After running a
simulation, you can examine how the
uncertain inputs affect your desired
outcome. A simulation of a Net Present
Value (NPV) model wll] produce a
range of NPV values from which you
can determine the probability that NPV
is greater than O. You can also drill
down to discover which uncertain
inputs are most responsible for the
variation in the NPV.

For more information on Monte
Carlo simulation, visit
www.crystalball.com
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