
Olmo van den Akker, 14-03-2019

How do researchers interpret the results of 
multiple experiments?
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“It is as necessary to be able to [do statistics] as it is 
now to be able to read and write”

- H. G. Wells (1911)

PhD Topic: How do researchers interpret statistical results?

Today: How do researchers interpret the results of multiple experiments?

Introduction
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Experiment:

People

Supervision:

Follow-up analysis: 
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The Sample

Participants: researchers, editors, and reviewers in two fields of psychology

Social psychology (1126 papers):
• JPSP
• JESP
• PSPB
• EJSP

Contacted:
1810 authors
834 editors/reviewers

Participants:
505

Experimental psychology (1323 papers):
• JEP: G
• JEP: HPP
• JEP: LMC
• QJEP
• C&E
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The Experiment
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The Experiment
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The Experiment
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Assumptions:
- The replications are typical

studies in your field
- Your prior belief in the

theory is 50%

The Experiment
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1. 19%
2. 39%
3. 59%

What are your beliefs?

Additional assumption:
- The power of all four studies is 0.50
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Bayesian Inference

𝑝𝑝 𝐻𝐻𝐴𝐴 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =
1 − 𝛽𝛽 𝑘𝑘𝛽𝛽 𝑛𝑛−𝑘𝑘

1 − β kβ n−k + αn 1 − α n−k
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1. There is a positive association between K and belief in the theory

Main Hypotheses

>

≠

2.  Conceptual replications are valued more than direct replications.

3. ‘Researchers’ differ from ‘reviewers’ in their propensity
to submit (for researchers) or recommend to submit
(for reviewers) the set of studies for publication
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Main Results – Hypothesis 1

Finding 1:
There is a positive association between 
K and belief in the theory
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Main Results – Hypothesis 2

Finding 2:
Direct replications are valued (slightly) 
more than conceptual replications

Very small effect!
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Main results – Hypothesis 3

Finding 3:
There is no difference between researchers
and reviewers in their desire to publish
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1. Positive association between K and belief in the theory

Main Results

=

=

3. ‘Researchers’ do not differ from ‘reviewers’ in their
propensity to submit or recommend the set of studies 
for publication

2.  Direct replications are valued as much as conceptual replications
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Main Results
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Other Heuristics
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The normative heuristic
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A Bayesian Approach

where 𝑃𝑃(𝑋𝑋|𝐻𝐻𝑖𝑖) is the likelihood of the data given heuristic i

𝑃𝑃 𝐻𝐻1 𝑋𝑋 =
1
4 ∗ )𝑃𝑃(𝑋𝑋|𝐻𝐻1

1
4 ∗ 𝑃𝑃 𝑋𝑋 𝐻𝐻1 + 1

4 ∗ 𝑃𝑃 𝑋𝑋 𝐻𝐻2 + 1
4 ∗ 𝑃𝑃 𝑋𝑋 𝐻𝐻3 + 1

4 ∗ 𝑃𝑃 𝑋𝑋 𝐻𝐻4
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Strict:
1) The heuristic should be more than three times as likely as the other

heuristics combined (Bayes Factor > 3)
2) The heuristic should outperform a benchmark heuristic

(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 < 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)

Lenient:
1) The heuristic should be more likely than the other heuristics
2) The heuristic should outperform a benchmark heuristic

(𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 < 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵)

Categorization
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The Benchmark Heuristic
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The Benchmark Heuristic
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The Benchmark Heuristic
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The Benchmark Heuristic
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The Posterior Probabilities
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The Posterior Probabilities
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The Posterior Probabilities
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The Posterior Probabilities
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The Results

Finding 4:
Almost no researchers use ‘Bayesian inference’ and ‘deterministic vote counting’
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The Results

Finding 5:
A significant amount of researchers use ‘proportional vote counting’ and
‘averaging prior belief and significance’
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The Results

Finding 6:
A significant amount of researchers are classified as irrational
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• Researchers often use simple decision rules to make sense of 
statistical results

• Researchers lack statistical intuition

• We need to educate researchers/educators

• Meta-education?

Conclusions
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Questions

Contact:
o.r.vdnakker@uvt.nl

@DenOlmo

Preprint:
https://psyarxiv.com/xyks4

Data and materials:
https://osf.io/2g4wf
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