
ExploringParameter Effects

Exercise engineering models widely enough that confident
recommendations can be made for solving the real-world challenge.
The ConVerSAnT method shown below may help.

Construct
Construct the model in some kind of computer tool, such as MATLAB, Excel or ANSYS; or
some programming language such as C, BASIC, or Python. The implementation is important
so that parameters of the model can be easily and quickly changed.

Verify and Validate
Verify that your model does what you expect it to by using inputs with known outputs.
Validate that the model matches reality by applying it to some cases with physical tests, or
by comparing it with other models of the same situation. If you find weaknesses, return to
Contstruct. When you are satisfied, move ahead.

Search
Vary the input parameters in order to produce a wide range of model outputs. Don’t just vary
one parameter at a time; fill the parameter space as thoroughly as time allows. Statistical
methods (such as Design of Experiments) can help you choose appropriate sets of
parameters to vary. If the model breaks, you may need to return to Construct.

Analyze
Analyze your results carefully. Graphical and statistical techniques can show the effects of
the various model parameters. Create one or two summary plots that show the most
significant results. Sensitivity analysis is used to show the importance of variation. You may
need to return to Search to obtain more data.

Translate
Translate your learning from the model to the real-world challenge. Be sure that your
recommendations have considered the variability of the model and the parameters.
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