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Motivating Example: can we decode Faces?

ARTIFICIAL NATURE FOOTBALL MR.BEAN
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Testing Hypotheses

● Is there information about [mental process] within brain data?
H1: yes there is information      H2: there is no information

● Is it possible to decode stimuli from brain data?
H1: yes, decoding works            H2: no, decoding does not work

● Can my classifier discriminate the category of the stimulus?
H1: yes it can                                H2: no it cannot
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Overview

Testing Hypotheses
○ Classical/Frequentist

■ Significance Testing
■ Hypothesis Testing

○ Bayesian
■ Bayesian Hypothesis Testing (BHT)

page
04



page
05



Ronald Aylmer Fisher (1890-1962)
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R.A. Fisher: Significance Testing [Fisher, 1955]
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Fisher's Significance Testing: Example 
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Fisher: Interpretation of the p-value
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Jerzy Neyman(1894-1981), Egon Pearson(1895-1980)
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J.Neyman-E.Pearson: Hypothesis Testing

[Neyman and Pearson, 1933, Lehmann and Romano, 2005] page
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Neyman-Pearson: Example
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The Anonymous Hybrid (∼1950- today           )
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The anonymous hybrid: Fisher + Neyman-Pearson
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The anonymous hybrid: Fisher + Neyman-Pearson
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Bayesian Hypothesis Testing 

Harold Jeffreys (1891 - 1989) page
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H.Jeffreys: Bayesian Hypothesis Testing
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H.Jeffreys: Bayesian Hypothesis Testing
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H.Jeffreys: example
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How to compute the posterior probabilities?
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How to compute the posterior probabilities?
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Take-home message
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Take-home message
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H.Jeffreys: example
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How to interpret the Bayes Factor?

p-value=0.05   ↔ BF21 2.5-3.4
p-value=0.005 ↔ BF21 14-26         [Benjamin et al. 2017] page
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Another Example: can we decode short video-clips from MEG?

[Arto Klami et al. ICANN/PASCAL2 Challenge: MEG Mind Reading]

ARTIFICIAL NATURE FOOTBALL MR.BEAN CHAPLIN
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How do we interpret this decoding result? 

Q: can the classifier decode all categories of stimulus? page
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How do we interpret this decoding result? 

Bayesian
Hypohesis
Testing
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