The Computer Experiment in
Computational Biology




The Epistemological Questions

How do we come to know biological knowledge?

What do we (or should we) accept as support for
proposition in biological science research?

— Often “real” experiments are not possible
* Only one real history

o [Hthical issues

What role can simulation play in answering the abover

Does simulatienthave a role beyond “fishing
expeditions’?
— Simulation just discovers phenomenon for “real
experiments’ e




Classical Scientific Method

Observe the world

a) Identify a puzzling phenomenon
Generate a falsifiable hypothesis (K. Popper)

Design and conduct an expetriment with the goal of*disproving
the hypothesis
a) If the experiment “fails”, then the hypothesis 1S accepted (until replaced)

b) If the experiment “succeeds”, then reject hypothesis, but additional
insight into the phenomenon may be obtained and' steps 2-3 repeated

Then add to the body of theory

a) Anew axiom/law
b) A new model

c) Then derive new deductions or model conclusions

(Note: Realism vs Instrumentalism)




The Computer Experiment
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Agent-Based Simulation as

a Component of the
Scientific Method

Concept

Model




Discussion

I's simulation better for falsification, but weaker at confirmation

of hypotheses?

Under what conditions can simulation results be accepted as
confirmation of a hypothesis?

— Need more validation /verification of simulations
* Confidence in results
* (Case of computer proofs (four color problem in mathematics)
Or is the real value of the simulation for “fishing around™ for
developing new hypotheses? Discovery?
Hidden relationships,/rules-of-operations
[Hidden features of components
Black-box, grey-box, white-box models

Discovery by teverse engineeting




