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Probability arithmetic, ‘classical’ decision theory, Monte Carlo
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Uncertainty in output due to incertitude Uncertainty in output due to variability

/N /N

edepend on unjustifiable assumptions
ecan’t deal with non-statistical uncertainty
edeal poorly with dependencies

ecan’t do back-calculations

edeals with a subset of uncertainty

<\We just don’t have the data
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m samples from a vector V of n samples from a vector U of
inputs representing variability inputs representing incertitude
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Conseguence Severity
Likelihood
Minor Moderate Major Critical

Unlikely

Rare

“The chance of a ship collision is low’
‘The risk of gene transfer is remote’
The risk of the disease spreading Is ‘very low’
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How wrong can this model be
before | should change my decision?

| RISK
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The probability that a species (or disease) is present,
given a survey effort (m) and detectability (d) is:

x* 1 . d m
Pr(presence|m) = _ pP*( : )
. GAM
o (
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Classical decision theory distinguishes between three
levels of uncertainty regarding the state of nature,
namely

« Certainty

* Risk

« Strict Uncertainty = Severe Uncertainty
Wald

Laplace
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poor and the data don't justify a probabilistic approach
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The transmon to a scenario domlnated by a ‘low’
intensity search strategy occurs when ‘true’ < 0.3
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But is thls Just good -old deC|S|on theory?

Yes (hooray)
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* The assertion that satisficing is superior to
optimizing is pure nonsense.

* What is important is what you optimize
and what you satisfice
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Is this new?

Abraham Wald, 1902-1950
cepa.newschool.edu
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» Decision-making under severe uncertainty is
difficult.

« This is a very active area of research/practice.

* The Robust Optimization literature is very
relevant.

* The Operations Research literature is very
relevant.

* The Decision Theory literature is very relevant.
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