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Modeling workflow overview

Have a scenario/question for which a model can provide useful insight
(hardest part).

Translate your scenario/question into a suitable model (hard).

Implement the model on a computer, analyze it, produce results such as
figures and tables (fairly easy).

Write it all up and try to publish (easy to hard, depends on journal).



Step 1 - Should I?

« What do I want to accomplish and can a model help?

THIS MAN USED HIS
JUPERCOMPUTER TO
PREDICT THE FUTURE OF
THE WORLD.

WITHIN FIVE YEARD,
EVIL SQUIRRELS WILL
CONGUER THE WORLD
AND MAIE US ALL
GLAVES IN THEIR
NUT MINES.
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Coming up with an important/relevant question where a model can be
useful is the most important component.



Step 2 - Decide what matters

» Reality is so complicated, we can never (and don’t want to) include every
detail into a model. Therefore, models are always approximations of the
real world.

» The type of model and detail needed depends on the question.

» Good modeling means having a model that includes details that matter
and ignores details that do not matter.
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Maps as an analogy for models.



Step 3 - Choose model type & details

[ recommend starting with a
simple model.

ODE models are good starting
points.

Only include the most essential
components and processes you
know you need.

You can always increase model
size/complexity later.

YOURE TRYING TO PREDICT THE BEHAVIOR
oF ? JUST MODEL
ITAS A - AND THEN ADD
SOME. SECONDARY TERMS To ACCOUNT RR
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A WHOLE JToURNAL, ANYWAY?

LIBERAL-ARTS MATORS MAY BE ANNOYING SOMETIMES,
BUT THERES NOTHNVG MORE OBNOXIOUS THAN
A PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.
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Step 4 - SRetch the model

o Draw diagrams of the model components and interactions.

e If you do an ODE model, write down the equations.

e Writing down the ODEs might be a good exercise even if you will use a

more complicated model eventually.
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Step 5 - Implement the model

« Write computer code for the model.

THE #1 PROGRAMMER EXCUSE
FOR LEGITIMATELY SLACKING OFF:

“MY CODE'S COMPILING.”

HEY! GETBACK ™
TOWORK!
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Step 6-666 - debug code, fix model

Run your model code. It will likely not run and/or produce weird results.

Find all the bugs in your code and in your conceptual/mathematical
model until everything seems to work.

As you test your model, make sure every component works right.

Trying extreme scenarios is often a good quick test.

T COULD RESTRUCTURE | | EH, SCREW GoOD PRACTICE.
THE PROGRAMS FLOW | | HOW BAD CAN 1T BE?

OR USE ONE LITILE goto yran_sub?;
‘GOTD‘k INSTEAD. P,u

g E ﬁ *CONPILE*
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Step 667 - analyze model

e Once your model works, run simulations, analyze results.

RUN A STMULATION
OF CUR PRODUCTIVITY

SHOULD T ASSUME WE
LOSE THE PRODUCTIVE

IF WE LOST HALF PEOPLE OR THE PEOPLE TRY
OUR WORKFORCE TO A LHO ASK OTHER PEOPLE BOTH OKAY
PANDEMIC. TO RUN PANDEMIC WAYS. ™
SIMULATIONS?

p—
www.dilbert.com  scoradams®aol.com

DONE.

L4507 22007 Scolt Adams, Inc./Dist. by UFS, Ine

dilbert.com



Step 668-N - Reality check & model
adjustment

Compare your model results with whatever data you have/know about.

As needed (very likely) adjust model to reality.

Note the model "failures": If you built a reasonable model and it wasn't
able to reproduce reality, you/we have learned something.

Keep iterating until the model "works".
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Step N+1 - Write up and publish

Your (real) Impact Factor

# citations the editor

# times # times you were ressured the
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# original # articles you were # not-so-oniginal
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