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Introduction: Bayes factors

• So far, focus on estimation, but what if you
want to test hypotheses?

• Null hypothesis significance testing
– H0: θ1 = θ2 = θ3 vs Ha: not θ1 = θ2 = θ3

– p-value to reject H0 or not

– Not possible to compare specific hypotheses

• Bayes factor!
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Introduction: Bayes factors

H0: θ1 = θ2 = θ3

Ha: not H0
H1: θ1 > θ2 > θ3

H2: θ1 > θ3 > θ2

H3: not H1 or H2
H4: θ1 = θ2 > θ3



Introduction: Bayes factors

• How does it work?

• Balance complexity and fit

• BFi0 = 
𝑓𝑖𝑡𝑖

𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑖𝑡𝑦𝑖



Introduction: Bayes factors

• Bayes factor expresses the support the
data for Ha, relative to Ha

– BFab = 5, Ha is 5 times more likely than Ha

– BFab = .1, Hb is 10 times more likely than Ha

• Possible to compare multiple hypotheses
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Group effects
• ‘on averageon
• All for one



Is H1 better than H2?

• Bayes factor
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the Question

Individual effects
• ‘does it work for you’
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For who is H1 better than H2?

• Individual Bayes factors
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the Question

Group effects
• ‘does it work on average’
• All for one

Group of individuals
• ‘does it work for everyone’

• Some for all

Individual effects
• ‘does it work for you’

• All for one



Intermezzo

• Multilevel analysis
– Random effects

– Group effect

• Updating
– Group effect

– After every new data point

• Synthesis
– Combine analyses at the individual level

– To a group level conclusion



the Method

Is H1 better than H2 for everybody?

• Aggregate Bayes factors
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Product Geometric mean
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the Conclusion

‘Does everybody…’
• ‘Some for all’

Very specific question

• Works with relatively small sample



the Illutration
‘Does everybody…’

Some for all

https://utrecht-university.shinyapps.io/OneForAll/


the Discussion
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the Discussion
‘Does everybody…’

Some for all

• Subgroups?

• Indecision?

• Strength of evidence?



Learn more…? 

f.klaassen@uu.nl

www.github.com/fayetteklaassen

mailto:f.klaassen@uu.nl

