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Abstract

The concept of a 'War game' involves a series of simulated confrontation activities using
tools to train, test, or predict a specific action. However, traditional military edition war games
software like JCATS, JTLS, STORM, and EADSIM have limitations such as difficulty in
obtaining, high technical thresholds, complex operating interfaces, and sensitive parameter data.
In contrast, the Commercial off-the-shelf (COTS) Simulation System is a popular solution. It
is not only low-cost and easy to obtain but also highly visual. Its cost-effectiveness, along with
its popular characteristics such as effectiveness, simple operation interface, and wide range of
applications, has led to a high acceptance rate, making it a prudent choice for decision-making
education and training.

In addition to systematic analysis, differences in model simulations, and current trends
of "Commercial Off-The-Shelf"(COTS) software/system, this study also takes into account
the concept of "Military Decision-Making Process"(MDMP) to further simplify and establish
five-step general decision-making procedures, including "Situation Assessment," "Course of
Action Development," "War game and Simulation," "Analysis, Comparison and Selection,"
and "Decision and Execution." This research uses the professional version of "Command
Professional Edition (CPE)" wargame software to conduct case analysis and simulation of
the "Air Combat Exchange Ratio." Under the control of specific conditions and 30-50 times
of "Monte Carlo method" simulations, we designed the Blue/Red air combat scenarios with
different variables; it was found that the "air combat exchange ratio" may be affected by
the following variables and ranked from high to low "Advanced Medium-Range Air-to-Air
Missile" > "Airborne Early Warning Aircraft" > "Electronic Warfare Pod."

Such results have a specific reference and analysis value under the system parameter
settings of related COTS software, such as CPE, that is close to the actual situation. They can
be used as a reference for subsequent academic research and to make relevant decisions during
the overall simulation analysis process. Personnel learns integrated professional knowledge
across different departments/fields, as well as complete decision-making and evaluation logic
such as risk and threat assessment ranking, scenario design, software use, data analysis, and
interpretation, etc., which are suitable for use as education and training courses or for the
general public to enhance national defense awareness. It can fully promote the All-Out Defense
effect of COTS software/system through entertainment and education.

Keywords: Wargame, Modeling and Simulation, Commercial Off-The-Shelf(COTS)
Simulation System, Decision-making Training, Air Combat Exchange Ratio
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