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Bayes Rule

Posterior Odds = Bayes Factor x Prior Odds

Weight of Evidence
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Interpretation = f( Data, Assumptions )
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• Uncertainty is a component of interpretation regarding plausible 
states of an attribute of interest (e.g. what values are plausible for a 
given quantity of interest?)
• Many strategies for evaluating uncertainty: model-derived confidence 

intervals, bootstrapping, posterior credible intervals, Bayesian model 
averaging, Monte Carlo sensitivity, Dempster-Schafer, p-box[1-3]

• To what extent does interpretation reflect information coming from 
data, versus information injected from assumptions?  
• Explore the use of nested p-boxes



What’s a P-box?

• Wikipedia:
• P-boxes specify bounds on a CDF and, optionally, additional constraints 

regarding moments  and/or distributional shape. A p-box represents the 
entire class of probability distributions consistent with these constraints.

• Explicitly describe exhaustive set of distributions considered plausible 
and examine range of attribute of interest among this set
• What diagnostics will you use to “validate” a prospective model?
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What’s a P-box?



Our Implementation

• Start with everything, then filter down

• Identify data and consider Kolmogorov-Smirnov confidence band as 
initial CDF bounds 
• (Chosen for ease of use and illustration)

• Consider a nested collection of additional constraints
• E.g. Any distribution, unimodal, Weibull

• “Lattice of Assumptions”

• For each constraint, attempt to evaluate range of attribute of interest
• Present the collection as an “Uncertainty Pyramid”
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Summary

• Starting from “Anything is Possible” and phasing in increasingly 
restrictive criteria (presented as a “lattice of assumptions” and 
corresponding “uncertainty pyramid”):
• May allow audience to better understand the relationship among data, 

assumptions and interpretation – easily track the influence of assumptions

• More transparently recognizes that we don’t authoritatively know what 
assumptions to make (although diagnostic tools help identify what 
assumptions not to make)

• Can be computationally challenging


