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p Overview

»  What researchers want
- What the field gets
»  How to uncover hidden uncertainty




p Methodology 101

» There is a conceptual distinction betweerhypothesis-
generating and hypothesis-testing research (De Groot
1956/2014; Reichenbach, 1938)

- When the data inspire a hypothesis, you cannot use the
same data to test this hypothesis
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p Main Dilemma

» Dr. X has a favorite theory that she has worked on and
published about previously.

» Dr. X designs an experiment to test a prediction from her
theory.

» Dr. X collects the data, a painstaking and costly process.
Part of her career and those of her students ride on the
outcome.

y.



p Main Dilemma

- Now the data need to be analyzed.

» If p<.05, the experiment is deemed a success if p>.05, it
is deemed a failure.




Who is, without a shadow
of doubt, the most biased
analystin the entire
galaxy, past, present, and
future?
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he first principle is that you must not
fool yourseli—and you are the easiest
person to fool

)

Richard Feynman




p Main Dilemma

»  So the world’s most biased analyst, Dr. X, the easiest
person to fool, proceeds to analyze the data.

» Dr. X can do this alone, without any oversight whatsoever.

In most cases, the data and analysis code never leave the
lab.

y.



p A Perfect Storm

- Data are analyzed with no accountability, by the person who
IS easiest to fool, often with limited statistical training, who

has every incentive imaginable to produce<.05.

» When p<.05, the result is declared “significant”and any
further doubt is frowned upon, as it violates an implicit
social contract.




p \What Researchers Want

To discover the truth, but also:

» To present compelling data that leave no room for
doubt or dissent

» Todevelop a coherent theoretical framework

» To publish papers that make interesting claims




p \What The Field Gets

Fruits of Perverse Incentives and UncertaintyAllergy:
» Publication bias

» Fudging

» HARKing
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p \What The Field Gets

Table |. Likelihood of Obtaining a False-Positive Result

Significance level

Researcher degrees of freedom p<.l p<.05| p<.0I

Situation A: two dependent variables (r = .50) 17.8% 9.5% 2.2%

Situation B:addition of 10 more observations 14.5% 7.7% 1.6%
per cell

Situation C: controlling for gender or interaction 21.6% I11.7% 2.7%
of gender with treatment

Situation D: dropping (or not dropping) one of 23.2% 12.6% 2.8%
three conditions

Combine Situations A and B 26.0% 14.4% 3.3%

Combine Situations A, B,and C 50.9% 30.9% 8.4%

Combine Situations A, B, C,and D 81.5% 60.7% 21.5%

Simmons, Nelson,

Simonsohn (2011) A
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p Method 1: Preregistration of
Analysis Plans

» Strict separation between exploratory and confirmatory research

»  Specify hypothesesand all statistical analysesbefore data
collection




Open Science Framework (

Search  Support  Dor SignUp  Signin

OSFHOME »

Discover public research

Discover projects, data, materials, and collaborators
on OSF that might be helpful to your own research.

Preregistrationis
published with
timestampina

: Q
trusted online St i) Sha B

Store data, code, and other
materials in OSF Storage, or
connect your Dropbox o other
third-party account. Every file
gets a unique, persistent URL for

repository = T e

metrics like downloads and view



https://osf.io/

p Method 1: Preregistration of
Analysis Plans

>

After data collection, the preregistered analyses are conducted in
an automated fashion

Forces researchers to adhere to the empirical cycle
Does not rule out exploratory analyses; just labels them as such

Most efficient way to combat implicit and explicit forms of
significance seeking




p Method 1: Preregistration of
Analysis Plans

> Online templates » Published Preregistrations
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Register

EomTED BY
Registration creates a frozen version of the project. Your original project remains editable and will have the registration linked.
Things to know about registration:
« Registrations cannot be edited or deleted.
« Withdh but leaves behind basic metadata: title, contributors, date registered, date
withdrawn, and justification (f provided).
« Registrations can be public or embargoed for up to four years. Embargoed registrations will be made public automatically
when the embargo expires.

er) D3

Reproducibility Project: Cancer Biology

by selecting a
© OsF Preregistration ©
Open-Ended Registration ©
Registered Report Protocol Preregistration ©
OsF-Standard Pre-Data Collection Registration ©
Preregistration Template from AsPredicted.org &
Replication Recipe (Brand et al,, 2013): Post-Completion &
Replication Recipe (Brandt et al., 2013): Pre-Registration ©

G (=]

10N Dec 10,

in Social Psychology (van 't Veer i ‘The Reproducibility Project: Cancer Biology is an initiative to independently replicate selected results

from a number of high-profile papers in the field of cancer biology. For each paper a Registered Report
detailing the proposed experimental designs and protocols for the replications is peer reviewed and
Cancel published prior to data collection; the results of these experiments are then published as a Replication
Study. The projectis a fon between the Center for Open Science and Science Exchange.
“The aim of the proiect is two-fold: to provide evidence about reproducibility in preclinical cancer




How to write a
good
preregistration

“Are soccer referees more likely
to give red cards to players with
dark skin than to players with
light skin?”
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How to write a
good
preregistration

How to measure skin color?

Control for referees skin
color?

Is each red card decision
independent?

What about other
ethnicities?
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Team Analytic Approach Odds Ratio
12 Zero-Inflated Poisson Regression 0.89
17 Bayesian Logistic Regression 0.96
15 Hierarchical Log-Linear Modeling 1.02
10 Multilevel Regression and Logistic Regression 1.03
18 Hierarchical Bayes Model 1.10
31 Logistic Regression 112

1 OLS Regression With Robust Standard Errors, Logistic Regression 1.18
4 Spearman Correlation 1.21
14 WLS Regression With Clustered Standard Errors 1.21
1 Multiple Linear Regression 1.25
30 Clustered Robust Binomial Logistic Regression 1.28
6 Linear Probability Model 1.28
26 Hierarchical Generalized Linear Modeling With Poisson Sampling 1.30
3 Multilevel Logistic Regression Using Bayesian Inference 1.31
23 Mixed-Model Logistic Regression 1.31
16 Hierarchical Poisson Regression 1.32
2 Linear Probability Model, Logistic Regression 1.34
5 Generalized Linear Mixed Models 1.38
24 Multilevel Logistic Regression 1.38
28 Mixed-Effects Logistic Regression 1.38
32 Generalized Linear Models for Binary Data 1.39
8 Negative Binomial Regression With a Log Link 1.39
20 Cross-Classified Multilevel Negative Binomial Model 1.40
13 Poisson Multilevel Modeling 1.41
25 Multilevel Logistic Binomial Regression 1.42
9 Generalized Linear Mixed-Effects Models With a Logit Link 1.48
7 Dirichlet-Process Bayesian Clustering 1.71
21 Tobit Regression 2.88
27 Poisson Regression 2.93
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How to write a
good
preregistration

Create and Analyze Dummy Data
»  Simulations

»  Pilot Studies

»  Existing Data




p Method 2: Sensitivity
Analyses

Examine sensitivity to modeling choices:
» Multiverse analysis

»  Crowd sourcing

Ideally this is done by independent labs




p Method 3: Blinded Analyses

Challenges of Preregistration: Unexpected features of the data
» Dutilh et al. (2017): Preregistration of animpossible analysis
» Reproducibility Project: Cancer Biology

> Horrigan (2017): Spontaneous tumor regressions

> Arid, Kandela & Mantis (2017): Unexpected early deaths in
control group




) Method 3:
Blinded Analyses

Create and Analyze Dummy Data
»  Common Practice in (Astro-)
physics

»  Allows researchers to make
data depend choices without
introducing bias




How Blinding Works




15,
IN A BLINDED :::;:57'_ AéA - TO CONDUCT A BLINDED ANALYSIS
KEY ASPECTS OF YoU FIRST NEED A RESEARCH IDEA

TEMPORARILY HIDDEN 60 THAT OR HYPOTHESIS

THE HYPOTHESIS OF INTEREST
CANNOT BE TESTED ANYMORE!

facebook.
FRIENDS

&IZE OF THE AMYGDALA
AND THE NUMBER OF
FACEBOOIK FRIENDS...

THERE MUST BE
A RELATIONSHIP

Artwork by Viktor Beekman - instagram.com/viktordepictor



FIRAT THE EXPERIMENTER ;ﬁ TCHE;;“",‘{BER
COLLECTS DATA FROM iy = 277
A SERIES OF PARTICIPANTS -

FRIENDS

FOR EACH FPARTICIPANT, THE SIZE
OF THE AMYGDALA IS5 MEASURED...




FOR EXAMPLE BY SHUFFLING

THE NEX T QTEP THE COLUMN OF THE

DEPENDENT VARIABLE IN

tﬁ;"1qc, ‘E‘t—’y‘"ﬁ” A REGRESSION DESIGN

UMBER o~
agpnmwﬂé

289

120

1 379
10'9 277




THEN THE EXPERIMENTER HANDS OVER THE
...AND THE ANAL
e Sl o ALYST DECIDES ON AN ANALYSIS PLAN.

¥°0
REGRESSION
OR CORRELATION?

T WANT TO KNOW WHETHER
THERE 16 A RELATION BETWEEN
THE 4IZE OF PEOPLE'S AMYGDALA
AND THE NUMBER OF FRIENDS
THEY HAVE ON FACEBOOK
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WHEN THE ANALYST 1S5 HAPPY, HE RETURNS
THE ANALYSIS PLAN TO THE EXPERIMENTER NOW THE BLIND IS LIFTED
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THIS MEANS THAT THE ANALYSIS PLAN 1S ONLY NOW PO THE ANALYST
MECHANICALLY EXECUTED ON THE ORIGINAL DATA ANDP THE EXPERIMENTER
LEARN ABOUT THE POSSIBLE
PRESENCE ANP SIZE OF
THE HYPOTHESIZED EFFECT

UNBLINDED

oDALA NUMSER
G oF FRENDS

0.7 289
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# Facebook Friends

Amygdala Size

Overal
Brain
volume

190

‘ 232

311
138

S~ 356

} Blind Data by Shuffling Rows (Regression Designs or Correlational Data)

0.655
0.680
0.647
0.698
0.699
0.732

male
male
female
male
female

female

28
35
18
20
27
34

1238
1386
1176
1172
1185

970

A
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Gender

female

13.7( SD 1) 14.5( SD1.2)

11.8( SD2) 9.46 ( SD 2.5)

Education

} Blind Data by Hiding the Labels (ANOVA Designs)




Gender

2 Pg

13.7( SD 1) 14.5( SD1.2)

?

11.8( SD2) 9.46 ( SD 2.5)

?

Education

Blind Data by Hiding the Labels (ANOVA Designs)




p Method 4: Share the Data

» Facilitates re-analysis, verification, and metaanalysis

» In review process, allows reviewers to propose and carry out
informative alternative analyses




Anscombe’s Quartet

) Method 4:
Share the Data

Plot your data!




p Method 5: Share Experiences

OSC

Open Science Community Amsterdam

»  @OSCAmsterdam
» openscience-amsterdam.com




p Concluding Comments

»  More transparency is needed

» Transparency means mental hygiene: the scientific equivalent of
brushing your teeth, or washing your hands after visiting the

restroom
» This requires a change in culture




p Concluding Comments

» Journals and funders starting todemandmental hygiene

» Mental hygiene can also beewarded. For instance, journals could

prefer to publish preregistered studies, or studies that share their
data, materials, and code




oncluding Comments

Social andBehavioral Sciences

»  Transparency Checklist

»  https://eltedecisionlab.shiny

apps.io/TransparencyCheckli
st/

Title: A Consensus-Based Transparency Checklist for Social and

Behavioral Researchers

Authors:

B. Aczel'" B. Szaszi', A Sarafoglou®, Z. Kekecs', §. Kucharsky?, D. Benjamin®, C. D.
Chambers®, A. Fisher’, A. Gelman® , M. A. Gernsbacher®, I. P. Ioannidis’, E. Johnson®, K.
Jonas®, S. Kousta®, 8. O. Lilienfeld'*'!, D. S. Lindsay'?, C. C Morey*, M. Monafo'> B. R.

Newell™, H. Pashler’® | D. R. Shanks'®, D. J. Simons'?, J. M. Wicherts'®, D. Albarracin'”, N.
D. Anderson'?, J. Antonakis®, H. Arkes”, M. D. Back™, G. C. Banks®, C. Beevers™, A. A,
Bennett®, W. Bleidorn™, T. W. Boyer”’, C. Cacciari’®, A. S. Carter™, J. Cesario™, C.
Clifton’!, R M. Conroy®, M. Cortese™, F. Cosci®, N. Cowan™®, J. Crawford®’, E. A. Crone’,
J Curtin®, R. Engle®, S_ Farrell**, P. Fearon'®, M. Fichman*', W. Frankenhuis*?, A. M.
Freund®, M. G. Gaskell**, R. Giner-Sorolla®’, D. P. Green®, R. L. Greene®, L. L. Harlow™’,
F. Hoces de la Guardia*®, D. Isaacowitz*, J. Kolodner™, D. Lieberman®!, G. D. Logan®?, W.
B. Mendes**, L. Moersdorf*}, B. Nyhan®_ J. Pollack®®, C. Sullivan®, S. Vazire® E-J.
Wagenmakers’




p Concluding Comments
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