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23 Critical Pitfalls in Simulation Modeling and How to Avoid Them 

Overview 

 Simulation modeling is the most-widely used operations research/systems 

engineering technique for designing new systems and improving the performance of 

existing ones. Yet many so-called simulation studies result in: (1) systems that do not 

meet their crucial performance requirements, (2) unnecessary capital expenditures or 

operating expenses, and (3) the potential for loss of human life.  These failures are 

usually caused by the lack of technical training or relevant experience on the part of the 

analysts.  Many people view simulation modeling as just being a complicated exercise 

in computer programming, when, in fact, sound simulation studies also require a 

technical background in simulation methodology (model validation, choosing simulation 

input-probability distributions, basics of random-number generators, designing and 

analyzing simulation experiments, and project management), stochastic modeling (e.g., 

queueing theory), and probability/statistics.  A university course that focuses on the use 

of a particular simulation-software product or vendor training, although important, is 

definitely not sufficient for project success.  This course will jump-start your use of 

simulation by quickly identifying the most-common reasons for failure of simulation 

projects and then providing you with the best modeling approaches and simulation 

methodologies for avoiding these pitfalls. 

Outline 

1. Ten Pitfalls Related to Modeling and Validation Process 

• Failure to have a well-defined set of objectives at the beginning of the study 

• Misunderstanding of simulation by management 

• Failure to communicate with management on a regular basis 

• Failure to collect good system data 

• Inappropriate level of model detail 

• Treating a simulation study as if it were primarily an exercise in computer 

programming 

• Lack of knowledge of simulation methodology and probability/statistics 
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• Failure to create a detailed “assumptions document” for the simulation model, 

which is a detailed report delineating all model assumptions, algorithms, input 

parameters, output performance measures, and data summaries  

• Failure to perform a structured walk-through of the assumptions document before 

an audience of all model stakeholders 

• Failure to validate the simulation model 

2. Five Pitfalls Related to the Use of Commercial Simulation Software 

• Inappropriate simulation software – requires too-much programming skill or is not 

flexible enough 

• Belief that so-called “easy-to-use software” requires a lower level of technical 

competence 

• Lack of quality software documentation 

• Misuse of animation – not a substitute for carefully designed and analyzed 

simulation experiments 

• Assuming statistical capabilities of simulation software are always correct 

3.  Three Pitfalls Related to the Modeling of System Randomness 

• Replacing a probability distribution by its mean 

• Incorrect choice of input-probability distributions – normal or uniform distributions 

will rarely be correct 

• Cavalier use of the triangular distribution to represent a task time when system 

data could be collected 

4.  Five Pitfalls Related to Design and Analysis of Simulation Experiments 

• Analyzing simulation output data from one model run (replication) using formulas 

that assume independent data, which is never true in practice 

• Failure to have a warmup period when performing a steady-state analysis 

• Failure to determine the statistical precision of estimated performance measures 

using confidence intervals 

• Comparing two alternative system designs (e.g., existing versus proposed) without 

a sound statistical procedure 
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• Using the wrong performance measure to evaluate system performance 

5.  Best Modeling Practices and Simulation Methodologies for Avoiding These      

     Pitfalls 


