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Intervals for Estimation:
Confidence and Credible
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Two Perspectives

• Bayesian perspective
– conditional perspective--inferences should be made conditional on the 

actual observed data, not on possible data one could have observed
– natural in the setting of a long-term project with a domain expert
– the optimist---let’s make the best use possible of our sophisticated 

inferential tool
• Frequentist perspective

– unconditional perspective---inferential procedures should give good 
answers in repeated use

– natural in the setting of writing software that will be used by many 
people for many problems

– the pessimist--let’s protect ourselves against bad decisions given that 
our inferential procedure is a simplification of reality
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95% Credible Interval
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Comparison
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Discussion Question

• You want to buy an item online
• It’s a new item and there are only two sellers, neither of which has a long 

track record of sales
• You don’t know anything about the sellers except for their ratings:

– Seller A: 9 satisfied, 1 unsatisfied
– Seller B: 5 satisfied, 0 unsatisfied

• How would you choose?
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Highest Density Interval (HDI)
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Posterior:
Beta (4, 10)

Credible Interval:
(.091, .538)

HDI: (.075, .515)



2011: Banned in UK Courts
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https://www.theguardian.com/law/2011/oct/02/formula-justice-bayes-theorem-miscarriage



2012: Against Credible Intervals
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https://www.aapor.org/Publications-Media/Public-Statements/Understanding-a-credibility-interval%E2%80%9D.aspx



2012: For Credible Intervals
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https://www.ipsos.com/sites/default/files/2017-03/IpsosPA_CredibilityIntervals.pdf
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2019: Never Mind
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https://www.ipsos.com/en/about-us



World War II Estimation Problem
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https://www.flickr.com/photos/dougsheley/3078954291/



Accuracy of Allied Estimates
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Solutions

Model: Observed serial numbers are k draws made at random without 
replacement from 1, 2, 3, … N where N is unknown.

Frequentist approach: N is unknown but fixed. Use
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Bayesian approach: N is a random variable; put a prior on 
N (often taken to be uniform on an interval of integers) 
and construct a credible interval or HDI. 


