2.5 UNIVERSITY OF

[

&% CAMBRIDGE

MRC Cognition
and Brain
Sciences Unit

“Opening Up” (Cognitive Neuro)science

Rik Henson
MRC CBU, Cambridge

With thanks to: Rogier Kievit, Niko Kriegeskorte, Dorothy Bishop, Anthony
Isles, Amy Orben, Marcus Munafo...

MRC | Medical Research Council



2.5 UNIVERSITY OF

4 ﬁ» i+

¢¥ CAMBRIDGE

The Problem

STANFORD?
BUSINESS:

Education

Discredited "Mozart Effect” Remains Music to
American Ears

Schence | Wead Mar 28, 2012 7:049pm BST

In cancer science, many "discoveries' don't hold up

MEW YORK | EY SHARDON BEGLEY

Q00000
53 landmark papers on cancer
47 did not replicate

For a comedian’s recent perspective:
el https://www.facebook.com/LastWeekTonight/videos/896755337120143
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Reproducible brain-wide association studies
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In Neuroimaging... 3 = @ BRinGr

'Scanning the horizon: towards
transparent and reproducible
neuroimaging research

Russell A. Poldrack’, Chris I. Baker?, Joke Durnez'3, Krzysztof J. Gorgolewski',
Paul M. Matthews*, Marcus R. Munafo>°, Thomas E. Nichols’, Jean-Baptiste Poline®,

Edward VuP and Tal Yarkoni'®

high dimensionality of fMRI data relatively low power of most
fMRI studies great amount of flexibility in data analysis

MRC | Medical Research Council
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Publish and/or Generate and
conduct next experiment specify hypothesis

Interpret results Design study

Conduct study and
collect data

Analyse data and
test hypothesis
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Overview

Registration
— Study Registration (eg OSF)
— Registered Reports
— Pre-Registration Posters

« Statistical analysis

« Sharing Data and Code

 Publication

« Research Culture

MRC | Medical Research Council



(Un)conscious Bias

The Garden of Forking Paths
by Jorge Luis Borges

N

B

Particularly likely in neuroimaging, given so many analysis choices...?

Multiverse analyses?

MRC | Medical Research Council
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HARK = “Hypothesising After the Results are Known”
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OSF Registration

-]:- QSF Registries | Mew Reg
: & osfio/registries/osf/new?view_only
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Notice: The site will undergo maintenance between Aug 19, 2022 1:00 AM and Aug 19, 2022 2:00 AM (+0100 UTC), Thank you for your patience.

—— CENTER FOR ——
OPEN SCIENCE

You are submitting to OSF Registries. Click here to learn more about other hosted registries.

eeeee
JJJJJ

Do you have content for registration in an existing OSF project?

YES NO

STEP 2

Which type of registration would you like to create? *

OSF Preregistration

* Various levels of specificity (ideally all analysis scripts!)

* Pre-registration time-stamps a public commitment, but i) not binding for publication,
and ii) not reviewed before data coIIectlon

‘_U” g —— JETT DL ILE | RIS Q1 WSS | FIVALY FUIGY | 3L | Ar
OP Guideline |I| oducibility Projec ychology | Reproc \ur(ul;l. oject: Cancer Biology
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Registered Reports [ &

* Peer Review before data collection/analysis

* Guaranteed Publication regardless of results

Filing Drawer problem

.and this is where we put the
non-significant results.

MRC | Medical Research Council
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Registered Reports [ &

» Peer Review before data collection/analysis

e Guaranteed Publication regardless of results

DEVELOP COLLECT & WRITE PUBLISH

ANALYZE
IDEA S REPORT REPORT

Stage 1
Peer Review

Stage 2
Peer Review

 Can report non-registered findings, but clear division between “confirmatory” and
“exploratory” results

 Some of many Cognitive Neuroscience journals allowing RRs:
Cortex, Frontiers, Journal of Cognitive Neuroscience, Nature Human Behaviour,
Psychological Science, Quarterly Journal of Experimental Psychology, Brain
Neuroscience Advances...

* (not currently: Nature, Science, J. Neuroscience, Neuroimage, APA journals... ®)

MRC | Medical Research Council
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Title TBA: Revising the
Abstract Submission
Process

Roni Tibon,"* CBU Open
Science Commitjee,’ and
Richard Henson

Academic conferences are among
the most prolific scientific activities,
yet the current abstract submission
and review process has serious lim-
itations. We propose a revised pro-
cess that would address these
limitations, achieve some of the
aims of Open Science, and stimulate
discussion throughout the entire
lifecycle of the scientific work.

] UNIVERSITY OF
CAMBRIDGE

Home / News / Preregistration posters: early findings about presenting research early

PREREGISTRATION POSTERS: EARLY FINDINGS
ABOUT PRESENTING RESEARCH EARLY

21st Aug 2019

SAim

Chance to get feedback (eg, “Is hypothesis interesting? Sufficient controls? Appropriate
analysis?”) before submitting a website registration or RR...
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« Statistical analysis

— Power and PPV
— Bayesian Statistics
— Sequential Designs

« Sharing Data and Code
« Publication

« Research Culture
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e Power = probability of rejecting H,

Power

when Hj is true

e Must specify:

Sample size n

Level a
(allowed false positive rate)

Standard deviation o
(population variability)

Effect magnitude A

e Last two can be replaced with

Effect size: 6§ = AJo
E.g, according to Cohen:
6=0.8 is a large effect size

6=0.5 is a medium effect size
6=0.2 is a small effect size

MRC | Medical Research Council
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Power Curves

e Assuming medium effect size
(d=0.5) for a (two-tailed) 1

frequentist T-test: 09l
0 8 AEEEEEEEN IIVIfI3I4-I Higﬂ-(IenggIr;oIHE)I)IIIIIIIIIIIIIIIIIIIII
e Within-participant (repeated '
measures) tests more powerful 0.7
than between-participant tests C 06|
. . VY-
(latter need N~128 participants 2
total for >80% power) a 0.5
0.4
0.3
e \Withiin
0.2+ = Between | -
e G*Power: aaaani80%
: - 0.1~ ' ' ' ' ' ' ' ' '
htt|c_)s.//www.psycholog.le.hhu-de/a 10 30 50 70 90 110 130 150 170 190
rbeitsgruppen/aligemeine- Sample Size

psychologie-und-
arbeitspsychologie/gpower

MRC | Medical Research Council
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Reproducible brain-wide association studies
require thousands of individuals

https://doi.org/10.1038/541586-022-04492-9
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Power Curves

e With small effect size d=0.2,
approaching total of N~o(103) for
between-participant test

https://www.psychologie.hh
rbeitsgruppen/allgemeine-
psychologie-und-
arbeitspsychologie/gpower
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BIN&O!
PEOPLE WHO DIDN’T

HAVE A STROKE WEERE
MORE LIKELY TO DRINK

AARGEGHH!
HELP ME
BONFERRONI!

SOY LATTE ON TUESDAY
THAN GREEN TEA DAILY
OR THE OCCASIONAL EVERYONE
ESPRESSO! . SHOULD DRINK

LOTS OF
SOY LATTES!

yot.com

P
-
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The Garden of Forking Paths
g by Jorge Luis Borges

MRC | Medical Research Council



Power Curves

T-test, d=0.2,|alpha=0.00005

1
0.8 AEEEEEEEEEEEEEEEN IIIQII()IIIIIIIII II_I]I-I2I]-IIIIIIIIIIIII -
_ 06
)
2
O
o
0.4+
: . 0.2 —
e With small effect size d=0.2, —‘é‘gmgen
correction for 1000 tests (“resels”) aannni80%
approaches total of N~2500 for 0

100 300 500 700 900 11001300150017001900

between-partmnpant test Sample Size

More sophisticated treatment of multiple comparisons, within- and between-participant
variance (e.g, #trials and #participants):

fMRIpower: http://fmripower.org
PowerMap: http://sourceforge.net/projects/powermap
NeuroPower: http://neuropower.shinyapps.io/neuropower
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Open access, freely available online

Essay

Why Most Published Research Findings
Are False

John P. A. loannidis

factors that influence this problem and is characteristic of the field and can
SI.III'!ITIIIT some corollaries thereof. vary 4 lot depending on whether the
: . field +ts highly likely relationships
There is increasing concern that most hoisting the Fissnavsiibor Ealca rgets mghly
current published research findings are Peiiten glnd[ngs or searches for only one or a few

false.The probability that a research claim
is true may depend on study power and : .
bias, the number of other studies on the pointed out [8-11] that the high

true relationships among thousands

Several methodologists have and millions of hypotheses that may
be postulated. Let us also consider,

rate of nonreplication (lack of tor computational simplicity,
:;T:l: r:::ﬁ:]:::;:;ip:;?mn::;mrﬂh cunﬁrmal.iungjof rcscﬁ.l(‘ch discoveries f’-irClJﬂlSU‘ide fields ‘Wl'lE'l‘l: cither there
relationships probed in each scientific is a consequence of the convenient, is only one true Wlﬂhﬂn!ih-lF (among
field. In this framework, a research finding yetill-founded strategy of claiming many that can bc hypothesized) or
is less likely to be true when the studies conclusive research findings solely on the power is similar to find any of the
conducted in a field are smaller; when the basis of a single study assessed by several existing true relationships, The
effect sizes are smaller;when there is a formal statistical significance, typically prestudy probability of a relationship
greater number and lesser preselection for a pvalue less than 0,05, Research being true is H,t"[ﬂ +1). The Pmbalbil_it}a
of tested relationships; where there is is not most appropriately represented of a study finding a true relationship
greater flexibility in designs, definitions, and summarized by pvalues, but, reflects the power 1 - f§ (one minus
outcomes, and analytical modes; when unfortunately, there is a widespread the Type Il error rate). The probability
there is greater financial and other notion that medical research articles Eililﬂl-lfﬂlmg ﬂfI;CIEUESI:l]{p whll:rl none
interest and prejudice;and when mare y exists reflects the Type error
teams are impr;elvjed ine.; scientific field It can be proven that mmi:_- A‘“‘-‘ml::g ﬂ’-ﬂﬂl]f-' ;Cl;ldﬁ':';’him
in chase of statistical significance. i are-Leing proucd L the g Eie
Simulations show thastigfor most study PO C-Ial med research '35"-'P"3“‘:'-'Dd values of the 2 x 2 table are
designs and settings, it is more likely for ﬁnd"‘gs are false. given in Table 1. After a research

finding has been claimed based on

a research claim to be false than true. i B N
Mo r, for many current scientific should be interpreted based only on achieving formal statistical significance,

the post-study probability that it is true

fields, claimed research findi values, Research findings are defined
bl oo i d is the positive predictive value, PPV,

often be simply accurate measures of the here as any relationship reaching

MRC | Medical Research Council
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| |HypothesisTrue(H+) |HypothesisFalse(H-)

Positive Finding D+ P(D+|H+) P(D+|H-)
(“hit”, “sensitivity”) (“false alarm”, “Type | error”)
Power 1-B FPR a
Negative Finding D- P(D-|H+) P(D-|H-)
“miss”, “Type Il error”) (“correct rejection”, “specificity”)

MRC | Medical Research Council
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Positive Finding D+ P(D+|H+) P(D+|H-)

(“hit”, “sensitivity”) (“false alarm”, “Type | error”)

Power 1-B FPR a
Negative Finding D- P(D-|H+) P(D-|H-)
“miss”, “Type Il error”) (“correct rejection”, “specificity”)
(Prior) P(H+) P(H-)
PPV = P(H+|D+)
= p(D+|H+) x p(H+) / p(D+) Bayes Rule
p(D+) = p(D+|H+) x p(H+) + p(D+]|H-) x p(H-) Summation Rule
PPV =p(D+|H+) x p(H+) / (p(D+|H+) x p(H+) + p(D+[H-) x p(H-) )
R = p(H+)/p(H-) (a priori) Odds Ratio of Hypothesis being true
PPV =(1-B) xR/ ((1-B) xR) + a)

MRC | Medical Research Council



2.5 UNIVERSITY OF

PPV Arithmetic SEE.

«» CAMBRIDGE
 Why most studies false, ie PPV < }47?
(1-B) R
0.5> PPV = P > a>(1-B) R
(1-B)R +
— Assume power 20%, ie (1-B) = 0.2 (and a=0.05)... ;;E 525
— 0.05>0.20R - R<0.05/0.20 2 B
— So PPV < 0.5if H1:HO < 1:4; discovery science ? 2 4 E
— Worse once consider bias... L PP L L L LSS
Power (%)

PPV highly dependent on Power (since a small)

R
PPV = (1-B) Rt /(1) (1-B)

MRC | Medical Research Council
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Effect Size
(Log Odds Ratio)

Sample Size
(Log of Total N in Meta Analysis)
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.and this is where we put the
non-significant results.

som@cards
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Additional Bias (u) [ e

File drawer problem
(Unpublished non-significant studies)

Effect Size
(Log Odds Ratio)

Sample Size
(Log of Total N in Meta Analysis)

MRC | Medical Research Council
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WERE CLOSE TO
SIGNIFICANCE
ADD A FEW MoRE

* Different statistical tests

* Different covariate adjustment
 Removal of outliers

e Peeking & +/- n = numbers

’ KEEP ADDING

f—
7 gﬁ?li(ATES!
AL
y < 7

. ctrl test
/ < S,
T ;7 s The Garden of Forking Paths

by Jorge Luis Borges

' SINGLE-CELL
| SEQUENCING

(=]

ad ctrl test N

/ — =
//// ///////

PEDROMICS E
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P-hacking
(Fishing or Vibration Effects) File drawer problem

(Unpublished non-significant studies)

Effect Size
(Log Odds Ratio)

Sample Size
(Log of Total N in Meta Analysis)

MRC | Medical Research Council
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(1-B)R + upR

(1-B)R + upR + a + u(1-a)

T

ey

78 UNIVERSITY OF

CAMBRIDGE

Table 4. PPV of Research Findings for Various Combinations of Power (1 — 3), Ratio

of True to Not-True Relationships (R), and Bias (u)

1-B R u Practical Example PPV

0.80 1:1 0.10 Adequately powered RCT with little 0.85
bias and 1:1 pre-study odds

0.95 21 0.30 Confirmatory meta-analysis of good- 0.85
quality RCTs

0.80 13 0.40 Meta-analysis of small inconclusive 0.41
studies

0.20 1:5 0.20 Underpowered, but well-performed 0.23
phase I/ll RCT

0.20 1:5 0.80 Underpowered, poorly performed  0.17
phase I/ll RCT

0.80 1:10 0.30 Adequately powered exploratory  0.20
epidemiological study

0.20 1:10 0.30 Underpowered exploratory 0.12
epidemiological study

0.20 1:1,000 0.80 Discovery-oriented exploratory 0.0010
research with massive testing

MRC | Medical Research Council



. . MRC Cognition
P I Ot I n and Brain
Sciences Unit

 Where obtain effect size for new study?

— From literature? But publication bias (over-estimated)...
— From pilot experiment? But then need large sample...

— A priori (e.g, medium effect)? But will reviewers agree... (register!)

.
Article
ducible brain-wid iati di
Repro ucible brain-wide association studies 107
ireth ds ofindividual N
require tnousands orindiviauais 05 b
Q - L e —
N | kT S
VI T e s pamanm e
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Bayesian Inference

* Classical “p-value” is likelihood of getting a statistic (derived from the data, D), given
Null Hypothesis (HO) is true, i.e, that effect size is exactly zero:

p(D[Hy)

* Bayes Factor (BF) is the relative evidence for H1 vs HO (or vice versa):

p(D/H,)

B0 = LorH,)

e ...though requires you to specify some priors on H1, HO parameters...

— “Subjective Bayesians” specify priors based on theory/data (register!)

— “Obijective Bayesians” specify priors as minimal (default) assumptions...

MRC | Medical Research Council



Bayes Factors

> 100 Extreme evidence for Hq
30-100 Very strong evidence for Hq
10-30 Strong evidence for Hq
3-10 Moderate evidence for Hq
1-3 Anecdotal evidence for Hq
1 No evidence

1-1/3 Anecdotal evidence for H
1/10-1/30 Strong evidence for H
1/30-1/100 Very strong evidence for H
<1/100 Extreme evidence for H

* Most journals either require BF of 6 or 10 for registered reports
* We often take BF1g > 10 and BFq < 1/6 as sufficient

MRC | Medical Research Council
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a
Qualitative Hy5=0 H:6=>0
hypothesis
b
Prior parameter
distribution \
T T T —
o) o 1
Effect size & Effect size & L
O
c (%)
O
Predicted t ¥ 5" =
' A )
/ : \ = ()}
/ 1 \ '
B / 3 \ - 7-/5 \i‘_‘_ Z
3 5 L] ; 3 T .
o) o +
O
P
d - .
Data relative ,,/1\\ —_—
to predicted t NN Pt | Hg) A e I~
S \ Frequentist /‘ ] S
e ; p(t=> t, Hpy) — | e ~
T T T T ~—
0 t, 0 £ i
gy
e A~ +
Comparison £\ Q
fl1 1\ o
rl: A I H Q
[0\ eegaPtH) <
: \ Pty Hy) >
£ |4 )
/ ! B X
/ I e—
e 6 = =
Bayes Factor t3 L,
(BF.0 — P
1/10 13 1 3 10
- 1 1 ] 1 1 .
Strong " Moderate ' ' " Moderate ' Strong
Evidence for H, Evidence for H_

MRC | Medical Research Council Absence of evidence
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Bayesian Inference

Problems of Classical Inference (or advantages of “going Bayesian”):

* A “non-significant” p-value (e.g, p>.05) does not mean there is no effect
(“absence of evidence is not evidence of absence”)...

...BFs can quantify evidence for Null (BFO1=1/BF10)

* A “significant” p-value can be found for unrealistic/trivial effect sizes...
...BFs make reference to likely effect sizes...

* The more tests performed, the more likely a “Type I” error (when p<.05 but HO
is true)...

...BFs can be combined across data (or prior adjusted)

* You should specify sample size (stopping rule) in advance (you cannot “top-up”
observations just to try to get p<.05)...

...BFs reflect belief-updating, and allow Sequential Designs

MRC | Medical Research Council
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1.00-
A== ———
—
0.75- / i
}/
.-'/
.'l’..

Percentage
o
3

ll}_l BF10 < 1/6
0.00- : — BF10>10

250 500 750 1000
Sample size

Effect size Misleading evidence | Strong evidence Costs fMRI
experiment

0.0003 % 80 % £ 39,600

0.0 232 0.0011 % 80 % £ 127,600

Slides thanks to Alex Quent
https://jaquent.github.io/post/bayesian-sequential-designs-are-superior/

MRC | Medical Research Council
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Simulation of Bayesian sequential design analysis (dyue = 0.0) Simulation of Bayesian sequential design analysis (dyye = 0.5)
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0.20-
025 - 1 1 1 1 1 1 1 1
250 500 750 1000 40 80 120 160
Sample size Sample size
Effect size Misleading evidence | Strong evidence Costs fMRI
experiment
0.13 % 100 % £ 22,550
0.0 2765 83 2.95% 100 % £ 45,650

Slides thanks to Alex Quent
https://jaquent.github.io/post/bayesian-sequential-designs-are-superior/

MRC | Medical Research Council



“Max N” Sequential design

Simulation of Bayesian sequential design analysis (d,e = 0.0)
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Sample size

Effect size

0.5 100 39

0.0 100 58

MRC | Medical Research Council

0.12 %

231%

MRC Cognition
and Brain
Sciences Unit

L

Simulation of Bayesian sequential design analysis (dye = 0.5)
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Slides thanks to Alex Quent
https://jaquent.github.io/post/bayesian-sequential-designs-are-superior/
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N

Fixed-N Design

Misleading evidence | Strong evidence Costs fMRI
experiment

0.0003 % 80 % £ 39,600

0.0 232 0.0011 % 80 % £ 127,600

Sequential design

Misleading evidence | Strong evidence Costs fMRI
experiment

0.13 % 100 % £ 22,550

0.0 2765 83 2.95% 100 % £ 45,650

Sequential, Max-N design

Misleading evidence | Strong evidence Costs fMRI
experiment

0.12 % 98 % £ 21,450

0.0 100 58 231 % 80 % £ 44,138

Slides thanks to Alex Quent
https://jaquent.github.io/post/bayesian-sequential-designs-are-superior/

MRC | Medical Research Council
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« Sharing Data and Code

— FAIR principles
— Incentivising
— GDPR

 Publication

« Research Culture

MRC | Medical Research Council
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Data

—

Sharing
Code

Reproducible Replicable

e
o ma
o ..II_....
S

Robust Generalisable

Analysis

Sharing Data

MRC | Medical Research Council
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Sharing Data

Data after
1st request

Promise but
no data

Data after
Reminders

reply

Wicherts, Borsboom, Kats & Molenaar (2006). The poor
availability of psychological research data for reanalysis.
American Psychologist, 61(7), 726.

Email

Bounced Refused /

Unable

e What to share?

e Where to share?

e How to share?

e When to share?

MRC | Medical Research Council
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What to Share? L

E}Iable / \ccessible

IORG

Organization for
Human Brain Mapping

Advancing Understanding of the Human Brain

nteroperable | {eusable

Committee on Best Practice in Data Analysis and Sharing (COBIDAS)
https://www.humanbrainmapping.org/i4a/pages/index.cfm?pagelD=3728

MRC | Medical Research Council
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What to Share? L

e Sufficient for someone to reproduce your results
 Minimal: raw data and analysis scripts to results in paper
* Non-proprietary formats

* Conventional data formats, eg BIDS for neuroimaging

e Sufficient documentation (data paper?)

&EBIDS

BRAIN IMAGING DATA STRUCTURE

https://bids.neuroimaging.io/

MRC | Medical Research Council
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Small, non-personal or consented (GDPR) data:

— open on personal website (but DOI?), university repository, OSF...

— http://neurovault.org for imaging effect size maps

* Large, non-personal or consented data:

— Public websites like https://figshare.com/, or https://openneuro.org/ for
neuroimaging

Personal data with limited consent

— managed access, electronic Data Usage Agreements (DUAs)

 Personal, unconsented data

— only by ethical approval / collaboration agreement / DTA / re-consent

Synthetic data with same statistical properties —anywhere!

MRC | Medical Research Council
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* As soon as possible, even pre-publication!

— Unwarranted fear of scooping?

The Open Scoop Challenge

Posted 2014-02-25 by Greg Wilson in Community, Open Science.

e During review (but reviewer anonymity?)

 Mandatory on publication!?

— (In principle) reproducibility is a cornerstone of Science...

MRC | Medical Research Council



Incentivising
Sharing?

* Data Papers

e Kite Marking

* Reproduction Papers
(citation inheritance)?

MRC | Medical Research Council

MRC Cognition
and Brain
Sciences Unit

SCIENTIFIC DAT A

Home | Archive | About ¥ | For Authors ¥ | For Referees | Data Policies ¥ | Collections

Home » Data Descriptors » Data Descriptor

SCIENTIFIC DATA | DATA DESCRIPTOR OPEN < =

A multi-subject, multi-modal human neuroimaging
dataset

Daniel G Wakeman & Richard N Henson

w Open Data Badge

+ AURL, doi, or other permanent path for accessing the data in a public, open-access repository

«  Sufficient information for an independent researcher to reproduce the reported results

Open Materials Badge

+ AURL, doi, or other permanent path for accessing the matenials in a public, open-access repository
+ Sufficient information for an independent researcher to reproduce the reported methodology

o Preregistration Badge*




GDPR

MRC Cognition
and Brain
Sciences Unit

&« c 8 open-brain-consentreadthedocs.io/en/stable/

M Inbox - rikhenson... CamCAN Websites

# Open Brain Consent

Search docs

Sample consent forms
Recommendations
Ultimate consent form
GDPR edition
Anonymization tools
Contribute

Contact information
Acknowledgement

Discussions

Let's Talk Docs: A podcast interviewing
folks with new approaches to software
docs. Subscribe today!

MRC | Medical Research Council

W Motifications Notifi.. @ Journal Checker To... E-; myrefs § Chaucer Club Cog.. W¥ CBUlogin [B) PubMed @ Importto Me

Docs » Make open data sharing a no-brainer for ethics committees. Q) Edit on GitHub

Make open data sharing a no-brainer for ethics
committees.

DOI 10.5281/zenodo.1411525

Statement of the problem

The ideology of open and reproducible science makes its ways into various fields of science.
Meuroimaging is a driving force today behind many fields of brain sciences. Despite possibly
terabytes of neuroimaging data collected for research daily, just a small fraction becomes publicly
available. Partially it is because management of neurcimaging data requires to confirm to
established legal norms, i.e. addressing the aspect of research participants privacy. Those norms are
usually established by institutional review boards (IRB, or otherwise called ethics committees),
which are in turn “governed” by national, federal and supra-national regulations.

 Key = “Informed Consent”

UNIVERSITY OF
CAMBRIDGE

* Consent more likely if told restrictions

on sharing?



MRC Cognition UNIVERSITY OF
dnNage Cccess Seiences C
Sciences Unit AM BRIDGE
R CBSU Publications X +
& &) @ Not secure | www.mrc-cbu.cam.ac.uk/publications/opendata/
M Inbox - rikhenson@ Telephone List intre ¥F MRC CBU, Cambrid 88 Chaucer Club Cagr Imported From [E~ ¥, CamCAN Home - ¢ [ Cam-CAN %* Resource Scheduler [ CBULlogin [B FTP directory -pers

UNIVERSITY OF -
CAMBRIDGE Study at Cambridge About the University Research at Cambridge Quick links

/ MRC Cognition and Brain Sciences Unit / CBSU Publications

MRC Cogn

ition and Brain Sciences Unlt e MRC | canton an

Home The Unit Research People Take part Studentships News Events Contact us

CBSU Publications

Open Data Repository

This page shows all 88 data sets currently available in our Open Data repository

To search for specific data sets, please use the CBSU Bibliography search form
Shewing;page g | 3 o9 open science

The missing link? Testing a schema account of unitization

Authors: TIBON, R., GREVE, A., HENSON. R.
Reference: Memory & Cognition

Year of publication: In Press

CBU number: 8267

Open Data available, click to request

Impact of Culture on Autobiographical Life Structure in Depression

Authors: Jobson, L., Miskon, N., DALGLEISH, T., Hill, E., Golden-A-M., Zulkefly, 5., & Mukhtar, F.
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Managed Access  [ad o

o | will receive access to de-identified data and will not attempt to establish the identity of, or attempt to contact any of
the participants.

o | will not publish or disclose any information in a way that would allow the identity of any individual participants to
become known.

. | will only use the data for the purposes of non-commercial, ethically approved research or teaching as specified above.
| will seek approval from the MRC CBU if | wish to use the data for any other purpose.

. | agree to store the data securely.

. | will not disclose the data to any third parties beyond my immediate research team

. | will require any members of my team with whom | do share the data to comply with these terms and conditions

. | will comply with any rules and regulations imposed by my institution and its institutional review board when
requesting and using the data.

. | understand that determining whether ethical approval is needed for the use of the data and gaining that approval is
my responsibility.

. | understand that the CBU cannot guarantee exclusive use of these data or police potential overlaps of interest between
researchers who request the data.

. | understand that it is my responsibility to check the data for errors, and that the MRC CBU is not responsible for any
consequences of unreported errors in the data.

. | agree to make any errors that | discover in this data known to MRC CBU as soon as possible.

. | agree to acknowledge the MRC CBU in any output arising from the use of the data.

. | agree to make any publications that arise from use of the data open-access.

. | agree that should any data | derive from this data set appear in a publication, | will make that derived data, as well as

any processing scripts used to produce that derived data, available on a suitable open-access data repository. | will also
notify the MRC CBU where the data has been made available.

MRC | Medical Research Council
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(Dangers of Open Data?) oot

rlogicalscience.org/observer/the-subterranean-war-on-science Q]

it intra ﬁ MRC CBU, Cambridc ﬁ Chaucer Club Cogn Imported From IE M, CamCAN Home - cz [ Cam-CAN %# Resource Scheduler O ceu faR 4 A -

s— /, 50 (|ATION FOR
Ops ‘ PSYCHOLOGICAL SCIENCE R gy SEARCH...

News Research Topics Conventions Journals Observer Magazine Members Employment & Career About

Observer > 2013 > November > The Subterranean War on Science

The Subterranean War on Science HEE

STEPHAN LEWANDOWSKY, MICHAEL E. MANN, LINDA BAULD, GERARD HASTINGS, AND About the AuthOIS
ELIZABETH F. LOFTUS

TAGS: COGNITIVE PSYCHOLOGY | EXPERIMENTAL PSYCHOLOGY | FALSE MEMORY | PREJUDICE Stephan Lewandowsky is with the Department of
Psychology at the University of Bristol, UK, and
Science denial kills. More than 300,000 South Africans died needlessly in the early University of Western Australia; Michael E. Mann is
. 3 A . with the Departments of Meteorology &
2000s because the government of President Mbeki preferred to treat AIDS with garlic Geosciences at Penn State University; Linda Bauld

and beetroot rather than antiretroviral drugs (Chigwedere, Seage, Gruskin, Lee, & and Gerard Hastings are with the Centre for
Tobacco Control Research at the University of

Essex,2008). The premature death toll from tobacco is staggering and historians have Stirling, UK: and Elizabeth F. Loftus is with the

shown how it was needlessly inflated by industry-sponsored denial of robust medical Department of Psychology and Social Behavior at
evidence (Proctor, 2011). The US now faces the largest outbreak of whooping cough in the University of California, Irvine.

decades, in part because of widespread denial of the benefits of vaccinations

(Rosenau, 2012). According to the World Health Organization, climate change is Related

already claiming more than 150,000 lives annually (Patz, Campbell-Lendrum,
Holloway, & Foley, 2005), and estimates of future migrations triggered by unmitigated
global warming run as high as 187 million refugees (Nicholls et al., 2011). Acommon
current attribute of denial is that it side-steps the peer-reviewed literature and relies to unconscious memory

i . i i . . distortions and biases even
on platforms such as internet blogs or tabloid newspapers to disseminate its dissent among the most confident of witnesses. ... More
from the scientific mainstream. In contrast, the publication of dissenting views in the
peer-reviewed literature does not constitute denial.

MYTH: EYEWITNESS TESTIMONY
IS THE BEST KIND OF EVIDENCE
Activities in this unit reveal how
eyewitness testimony is subject

MYTH: TRAUMATIC MEMORIES
ARE OFTEN REPRESSED AND
LATER RECOVERED
The tragic track record of denial has stimulated research into its political, sociological, This provides students with an
; - . opportunity to see that, often,
and psychological underpinnings (Dunlap, 2013; Jacobson, Targonski, & Poland, 2007; o Y ;
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Data Usage Agreement - MRC Cogniton
(DUA)

L]

Dwrta Sel 1D

Maase complebe the details below 10 reguest & copy of s data set. All fslss are reguined, bed requsEs cansel B coraiiened if any of tha Malds are Blank. ORCn mE FeCEhA Your reguest it will
2 pvluated By 3 mamber of BIA0 based o critetla suach a8 Che scentifc mart of Ehe proposed dats e, \We will ConCRCE you miEh the result of this evaluation, aed iT vour neguest is appeoved
wa will prowide wou wilh § Bek vou £ e 0 dowsload @ copy of the data

Hama

Inatitution

E-misil

Maass sulling the praject for which the dats are requested. Meass ircluds detais of the scentiic guestions &
and teiw data sources, Tunden, ste wil be ackrowisdged

ressed, mechads used, publication sirabegy, (P aeganisation fundieg the resaarch,

= | will i SCCEEE LD Se-alerted Qata sl wi

Vot atbempt o establish the iSentity of, or alismpt B0 contact any of the partkdpants.

1 will nof pullish o descfose any Enformation in & way That mocld allew the identity of ey iedividual partcigents by become keawn

1 will orly uss e datn for the purposss of nos-commercial, thically aperoved Pesesaic of TRaching a8 specied abowe. [ will seek approval from the MRC CESU I | wish te uss the data for
iy olihar purple

| mgrew 0o iide the dola secuiely.

1 will ok dipciose the Ssts L2 sy Hind partes bevord my immesSiate fseanch team

1wl reguie erambery of My Ceam with wham [ da sh & Anta b comply with thess berma and conditiors

1wl comply with any rulss and regulations impased By my institution and ks instifutionsl redes beand when reguesting and wiing the Sata

1 ungerstand thal Setermining shather sthical approval s resded for the wie of B dats and gaining that agerval i my repensibilty

1 underamnd chal th CHSU canmol fuaramss sodutive uls of thess dats or polcr potentisl Searlips of Interel Detvwian fesharchers mho Fedul the date

| understand thal it i ey resporssbiity 1o check the data for errors, and that the MRC CECS i not resposaibie lor any conssguences of cRrported srmees in the Sata.

| Bgres 0o make iy BTOEY TRal | disoseer i T Saln kondwn 1o HAC CHSW a8 gooh 28 posgible

1 mgres b acknosiedge e MBS CESU in ary outpul arisieg from the use of tha data.

1 apres b0 make ary publicsten that arise Trem use of The dia coen-SomiL

| mpres Dhat stauld any data | derive Trom Chis Seta 8ot Epeadr in @ publication, | will make that derseed data, a5 wall 2 any proceasing SCipls used 1o geodecs that desived data, avaliabls on
3 Sisltable coan-3CCuss dMEN repesiton. | will siss notify the MIRC CBSLI whars the data Pas been madas svailable
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Data Usage Agreement g : ) CAMBRIDGE

(DUA)

Please outline the project for which the data are requested. Please include details of the scientific questions
addressed, methods used, publication strategy, the organisation funding the research, and how data sources,
funders, etc will be acknowledged

MRC | Medical Research Council




Open Code

GitHub

https://github.com/

R (for statistics)

MRC | Medical Research Council
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2 f;\;

Free

Version Control
Multiple Users
(or GitLab)

sdftware
carpentry

https://software-carpentry.org/

Python (for anything!)
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 Publication

— Open Access
— Preprints
— Open Review

« Research Culture

MRC | Medical Research Council
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PAYWALL

The Business of Scholarship

PAYWALL

The Business of Scholarship




x e
uropa.eu/commission/commissioners/2014-2019/moedas/announcements/plan-s-and-coalition-s-accelerating-transition-full-and-immediate-open-access-scientific_en

:phone List intr :3; MRC CBU, Cambridt E‘-; Chaucer Club Cogr Imported From IE~ ¥ CamCAN Home - cz [} Cam-CAN %” Resource Scheduler [ CBULogin [3) FTP directory -pers

Commission and its priorities Policies, information and services

European English (en) -

Commission

Search

Home > ... > Carlos Moedas > Announcements > ‘Plan S® and 'cOAlition S' — Accelerating the transition to full and immediate Open Access to scientific publications

STATEMENT | 4 September 2018

‘Plan S' and 'cOAlition S' — Accelerating the
transition to full and immediate Open
Access to scientific publications

With the increasing pace of scientific discovery and growing public
demand for reliable information, there has never been a greater need

for immediate, universal, access to the latest research findings. But with UKRI adopted Aprll 2022

many scientific journals behind paywalls not everyone can get hold of

this knowledge. 'Knowledge is power' and | firmly believe that free
access to all scientific publications from publicly funded research is a

Similar initiative in US
moral right of citizens. Two years ago, on 27 May 2016, all Member

States of the European Union committed to achieve this goal by 2020. It

is one of the most important political commitments on science of recent

fimes and nuts Furane af the farefrant of the global transition to open
nissioners/2014-2019/moedas_en




Open Publication

* Open Access (OA): Public-funded (tax payer) money!
« Gold OA but minimal Author Processing Charge (APC)?
* Free journals (funded by government eg UKRI)?

« More radical solutions, eg Octopus, https://www.octopus.ac/

{rontders in sisheg 15 EDITORIAL %
COMPUTATIONAL NEUROSCIENCE do:. 10 3380fincom 2012 00094

An emerging consensus for open evaluation: 18 visions
for the future of scientific publishing

Nikolaus Kriegeskorte'*, Alexander Walther' and Diana Deca’
' Medical Research Council Cognition and Brain Sciences Unit, Cambridge, UK

? Institute of Neuroscience, Technische Universitat Mdnchen, Munich, Germany
*Carrespondence. nikokriegeskorte@gmail.com

Edited by:

Misha Tsodyks, Weizmann Institute of Science, Israel

Reviewed by:

Misha Tsodyks, Weizmann Institute of Science, Israel

MRC | Medical Research Council
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bioRyiv
THE PREPRINT SERVER FOR BIOLOGY

https://www.biorxiv.org/

* Pros and Cons of peer-review as gateway to publication

Pro: Publication Bias (like FDA asking Pfizer to review AZ'’s paper!?)

Con: COVID examples

MRC | Medical Research Council



Open Review

Publish reviews

MRC | Medical Research Council

Double-blind Reviews...

2.5 UNIVERSITY OF
19 CAMBRIDGE

MRC Cognition
and Brain
Sciences Unit

Post-publication of Reviews (eg PubMed Commons, F1000)...

..continuing dialogue linked to original paper (“conversation”)

®PubMed Comnibns

-

A forum far scientific dis‘urse

PubMed Commons is a system that enables researchers to share their opin about 5
publications. Researchers can comment on any publication indexed by Pul bM d and re; d th
comments of others. PubMed Commons is a forum for open and constructive criticism and

discussion of scientific issues. It will thrive with high gquality interchange ﬁom the scientific
community. PubMed Commons is currently in a closed pilot testing phase, which means that only
invited participants can add and view comments in PubMed.

Adding comments Usage guidelines Invite an How do | join? FAQ
author

...or even identified Reviewers (or unique ID within system?)

',

PublishYourReviews &

https://asapbio.org/publishyourreviews

Quality of Reviews — overworked, incentivize (£, or CVs, eg Publons)



Kite Marking Again F @ CAMBRIDGE

Transparency and Openness Promotion (TOP) guidelines
https://www.cos.io/initiatives/top-guidelines

! HARKing | P-hacking

Null results
PREREGISTERED + FeedbaCk
Materials; Code T Rel{ab{l{ty
J Variability

OPEN MATERIALS

ﬁ Re-analysis + pooling data Quality control

OPEN DATA

MRC | Medical Research Council
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« Research Culture
— DORA

— CRediT

MRC \ Medical Research Council - Narratlve CVS
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19th century 21st century
scientist scientist
I must find the I must get the
explanation for this result that fits my
phenomenon in order narrative so I can
to truly understand get my paper into
Nature. .. Nature. .

facebook.com/pedromics

MRC | Medical Research Council
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Real Scientific Method
THE SCIENTIFIC METHOD
Modi
‘ Hypothesis < \
Observe natural Formulate Test hypothesis Establish Theory
phenomena — Hypothesis > via rigorous — based on repeated
Experiment validation of results

Make up Theory
based on what
Funding Agency
Manager wanis
to be true

MRC | Medical Research Council

THE ACTUAL METHOD — Modify Theory =1

Design minimum Publish Paper: Defend Theory
experiments that — = rename Theorya — despite all
will prove shew? “Hypothesis” and evidence to the
suggest Theory Frelend you used contrary
is true he Scientific

Method

www.phdcomics.com
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Impact Factor

RETRACTION RELATION

Journals with higher impact factors also have a higher rate of retractions.

50 .......................................................................................................................................................

B
o

Impact factor
(8]
o

® /. Exp. Med. Slgnatory Of

10""""""‘EW?QJPF,'@EE ........................................................................ | DOR A

° ® /) Immunol.

0 1 2 3
Retraction index

MRC | Medical Research Council
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Other Issues miban,

* CRediT (Contributor Roles Taxonomy):

Eg: “Zhang San: Conceptualization, Methodology, Software Priya Singh.: Data curation, Writing- Original draft
preparation. Wang Wu: Visualization, Investigation. Jan Jansen: Supervision.: Ajay Kumar: Software,
Validation.: Sun Qi: Writing-Reviewing and Editing”

 Reward «team science», eg corporate authorship

<~ c & cam-can.org/indexphp?content=corpauth#13

M Inbox - rikhenson... CamCAN Websites wF Motifications Notifi.. @ Journal CheckerTo... @ myrefs B Chaucer Club Cog... &% CBU Login I PubMed @ Importto Mendeley @ FTP directory -pers...

amC Cambridge Centre for Ageing and Neuroscience
- amidos THE SCIENCE OF AGEING

Home Research Publications People Links News About Contact Donations Dataset

Cam-CAN Corporate Authorship Membership

14. Project principal personnel: Lorraine K Tyler, Carol Brayne, Edward T Bullmore, Andrew C Calder, Rhodri Cusack, Tim
Dalgleish, John Duncan, Richard N Henson, Fiona E Matthews, William D Marslen-Wilson, James B Rowe, Meredith A
Shafto; Research Associates: Karen Campbell, Teresa Cheung, Simon Davis, Linda Geerligs, Rogier Kievit, Anna McCarrey,
Abdur Mustafa, Darren Price, David Samu, Jason R Taylor, Matthias Treder, Kamen A Tsvetanov, Janna van Belle, Nitin
Williams, Daniel Mitchell, Simon Fisher, Else Eising, Ethan Knights; Research Assistants: Lauren Bates, Tina Emery, Sharon
Erzinglioglu, Andrew Gadie, Sofia Gerbase, Stanimira Georgieva, Claire Hanley, Beth Parkin, David Troy; Affiliated
Personnel: Tibor Auer, Marta Correia, Lu Gao, Emma Green, Rafael Henriques; Research Interviewers: Jodie Allen, Gillian
Amery, Liana Amunts, Anne Barcroft, Amanda Castle, Cheryl Dias, Jonathan Dowrick, Melissa Fair, Hayley Fisher, Anna
Goulding, Adarsh Grewal, Geoff Hale, Andrew Hilton, Frances Johnson, Patricia Johnston, Thea Kavanagh-Williamson,
Magdalena Kwasniewska, Alison McMinn, Kim Norman, Jessica Penrose, Fiona Roby, Diane Rowland, John Sargeant,
Maggie Squire, Beth Stewvens, Aldabra Stoddart, Cheryl Stone, Tracy Thompson, Ozlem Yazlik; and administrative staff:
Dan Barnes, Marie Dixon, Jaya Hillman, Joanne Mitchell, Laura Villis.

13. Project principal personnel: Lorraine K Tyler, Carol Brayne, Edward T Bullmore, Andrew C Calder, Rhodri Cusack, Tim
Dalgleish, john Duncan, Richard N Henson, Fiona E Matthews, William D Marslen-Wilson, James B Rowe, Meredith A

UNIVERSITY OF
CAMBRIDGE

- @

| OpenMeuro
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Alternative CVs

 Narrative CVs

— Royal Society’s “Resume for Researchers” (R4R)

How have you contributed to: 1) knowledge, 2) develop individuals, 3) research community, 4) society?

— Description of best work; no Impact Factors!

 Employers:
— Read papers rather than note journal
— Recruitment & Promotion: seek evidence of commitment to Open Practices

— Reward team/community/support work — “scientific citizenship”

MRC | Medical Research Council



2.5 UNIVERSITY OF

- MRC Cognition e
G u Idance/HOpe Seiencas Unit &P CAMBRIDGE

CieS

- CENTER FOR

OPEN SCIENCE
https://osf.io/

q’o
e,0

R N 3
UK Reproducibility
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https://www.ukrn.org/
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- % znnrf:lCB?a?E nition
Overview

Registration
— Study Registration (eg OSF)
— Registered Reports
— Pre-Registration Posters
« Statistical analysis
— Power and PPV
— Bayesian Statistics
— Sequential Designs
« Sharing Data and Code
— FAIR principles
— Incentivising
— GDPR
* Publication
— Open Access
— Preprints
— Open Review
« Research Culture
— DORA
— CRediT
— Narrative CVs
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