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Traditional hypothesis testing

Define two hypotheses H0 and H1

Collect
data

Compute:

p(data | H0)︸ ︷︷ ︸
“p-value”

Interpretation:
if p is small, data is “rare”
under H0, so we reject H0

in favor of H1
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Bayesian hypothesis testing

Define two hypotheses H0 and H1

Collect
data

Compute:

BF01 =
p(data | H0)

p(data | H1)︸ ︷︷ ︸
“Bayes factor”

Interpretation:
if BF01 > 1, data is

more likely under H0;

if BF01 < 1, data is
more likely under H1
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How to compute Bayes factor?

BF01 =
p(data | H0)

p(data | H1)

Suppose simple case: H0 : µ = 0, H1 : µ > 0

• p(data | H1) measures how well H1 predicts (actually) observed data

• there is uncertainty about the possible values for µ under H1 – need
to place a prior distribution on µ to (mathematically) encode this
uncertainty

• then we weight the predictive adequacy of each value of µ (under H1)
by the prior – this requires calculus.
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To avoid this complexity, Kass and Raftery (1995) introduced the BIC
approximation, later popularized by Wagenmakers (2007).

Steps:

1. For both models, compute BIC = n ln(1−R2) + k lnn

2. BF01 ≈ exp
(
BIC(H1)−BIC(H0)

2

)
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In 2018, I published a paper in
Biometrical Letters that gave a
method for calculating this BIC Bayes
factor directy from the summary
F (x, y) of an ANOVA:

BF01 =

√√√√nx

(
1 +

Fx

y

)−n
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Last summer, I created an interactive
web application for computing this
Bayes factor – its basic functionality
is described in a paper in Advances
in Methods and Practices in the
Psychological Sciences (AMPPS)
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http://tomfaulkenberry.shinyapps.io/anovaBFcalc
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Why not just use JASP?

• the app is platform independent (any browser, even on smartphone!)

• the app requires no software installation

• no need to maintain a computer lab
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Why not just use JASP?

• the app is platform independent (any browser, even on smartphone!)

• the app requires no software installation

• no need to maintain a computer lab

Current limitations:

• it uses an approximation to the Bayes factor

• only works for ANOVA summaries

• the code-base is not particularly robust
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Plans for next year:

1. extend to repeated-measures designs (done – https://arxiv.org/abs/1905.05569)

2. develop closed-form Bayes factors for ANOVA summary statistics
(preprint coming soon)

3. extend the web application to include t-tests and correlations (planned)

4. re-write the web application to a fully-fledged R package (started)

5. develop rudimentary Bayesian “power analysis” module (started)
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Highlight of the year: in Summer 2019, I wrote an open-source textbook
(www.learnstatswithjasp.com)
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This led to an invitation to visit E.J. Wagenmakers and work with the JASP
team at the University of Amsterdam for a week in October 2019:
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..which led to a new Bayes tutorial paper (https://psyarxiv.com/vg9pw),
currently under review.
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