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Evaluation is how open

Please take part in the evaluation of the module!
Your feedback is highly appreciated.

Evaluation period: 10-23 January
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If you have questions on topics that we covered and that
you would like to be clarified in the final lecture ...

» Submit your question(s) via the following link by 22 January




Recap from last week

« What is the goal of a conjoint analysis?

« What are important criteria when designing attribute profiles for a
conjoint analysis?

« How does a fractional orthogonal design differ from a full factorial
design? What does it mean if a fractional design is orthogonal?

 Give different approaches to collect preference data
« What is the structure of a conjoint analysis model?

« How does effect coding differ from dummy coding?
 Describe the calculation of partworth utilities
 Describe the calculation of attribute importances
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Agenda for the semester
CSession  Date T

1 13 October Introduction
2 20 October Descriptive data analysis
3 27 October Hypothesis development and measurement
4 3 November Inferential data analysis |
5 10 November Inferential data analysis Il
6 17 November Simple regression
7 24 November Multiple regression
8 1 December Logistic regression
9 8 December Factor analysis
10 15 December Cluster analysis
11 12 January Conjoint analysis
12 19 January The replication crisis and open science
13 26 January Summary and questions
11 February Exam
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Goals for this week

* You are familiar with the replication crisis in the behavioral
sciences

* You know what questionable research practices are (e.g., p-
hacking, HARKIing)

* You can describe why questionable research practices are
problematic and can lead to nonreplicable findings

* You know the principles of open science, including the steps of
conducting a preregistration

* You are familiar with principles underlying the Bayesian
approach to data analysis
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How replicable is research in the
behavioral sciences?

- Psychology

« Sampling scheme

* 100 articles from three leading psychology journals
(published in 2008)

» Always last experiment reported in the article

» 97 of the 100 sampled experiments had significant
results

» Replication teams from different labs: 270 authors
in total

Brian Nosek

Open Science Collaboration (2015)
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Replicability of research in psychology
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Replicability of research in experimental economics

Abeler et al., AER 2011 (33) e
Ambrus and Greiner, AER 2012 (34) | ——a—
Bartling et al., AER 2012 (35) i
Charness and Dufwenberg, AER 2011 (36) Y ——
Chen and Chen, AER 2011 (37) .
de Clippel et al., AER 2014 (38) 1 f —
Duffy and Puzzello, AER 2014 (39) i

EricsoDr Significant effect for 11 (of 18) effects
- Replicability of 61%

Frledman dliu wpiod, Al evie \(TTo)

Fudenberg et al., AER 2012 (44) } s—;o—u
Huck et al., AER 2011 (45) f———i |
Ifcher and Zarghamee, AER 2011 (46) —e——
Kessler and Roth, AER 2012 (47) | —e—t
Kirchler et al, AER 2012 (48) R ——
Kogan et al., AER 2011 (49) e
Kuziemko et al., QJE 2014 (50) ——
-1 0 1 2 3

1 = original effect size

Camerer et al. (2010)
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Hypothetico-deductive model

“The scientific method”

f Inference

Data analysis

Theory

Research
quw

Empirical

Hypothesis

Deduction

Research design

Data collection Selection of possible

measurements
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HARKIng

Hypothesizing After the Results are Known (err, 199s)

Presenting a post-hoc hypothesis that is informed
by a result of the data analysis as if the hypothesis
was, in fact, developed prior to data analysis.

»

Example: Performing unplanned subgroup analyses, finding an
effect in one subgroup and writing the introduction with a
“‘hypothesis” that matches these results.

A
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Hypothetico-deductive model

“The scientific method”

Hypothesis

Research Deduction

question

: Research design
Considerable g
degrees of freedom

Data collection Selection of possible

measurements

Empirical
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Degrees of freedom during data collection
and data analysis

Decisions that have to be made

* When to stop recruiting sampling participants?

« How to define outliers in the data (that are then excluded)?
« Which covariates or moderators should be used?

« On which measures (operationalizations) are the key conclusions
based? Which measures are reported?

* (How) Are data transformed (e.g., log-transformation)?

« Which statistical test(s) to run (e.g., regression vs. ANOVA; Pearson
vs. Spearman correlation)?
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p-hacking

VARIABLES, TRANSFORMATIONS,
ANALYSIS PIPELINES

Making relevant decisions contingent on the outcome B
of the data analysis (i.e., whether it yields a significant 3 %
result) rather than making them beforehand. e

Ho

Example: Performing multiple types of analyses and reporting only
those that are significant (i.e., p < 0.05), selectively removing data until p
< 0.05 or selecting variables for use in analyses based on whether they
yield significant results.
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Questionable research practices

 HARKIing: Reporting an unexpected finding as having been
predicted from the start

* p-hacking
» Selective reporting of (dependent) variables, experimental conditions,
and statistical tests

» Deciding whether to collect more data after looking to see whether the
results are significant

» Reporting selectively studies that worked

« Rounding off a p-value just above .05 (e.g., .054) and claim that the
results are significant
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Why are questionable
research practice
problematic and can lead to
low replicability?




Expected false-positivity rate in standard
null hypothesis statistical testing

Distribution of the test statistic
under the H,

o
o

o =5%
- Expected false positive rate is 5%

Density
0.2

0.1

0.0
|

Value of t
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Result-contingent decisions can
Inflate the false-positive rate

Probability of obtaining a
false-positive result (p < .05)

Researcher degree of freedom
Condition 1 | Condition 2 | Condition 3 . . _ . u
Situation A: Having two dependent variables 9.5%
N=20 N=20 N=20 Situation B: Adding 10 more observations per condition  7.7%
(if with original sample size difference is non-significant)
ovi . Situation C: Controlling for a third (binary) variable 11.7%
/N 1 N i (e.g., gender)
- Situation D: Having an additional condition and 12.6%
DvV2 dropping one if it yields nonsignificant results
SN = - PN S S Combine A and B 14.4%
Combine A, B, and C 30.9%
Combine A, B, C,and D 60.7%

Simmons, Nelson, & Simonsohn (2011)
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How to reduce the use of
questlonable research practlces’?




Preregistration

Specification and public documentation of key methodological decisions prior
to data collection

» Research question(s)
* Hypotheses

» Variables (dependent, independent) and how they are connected to the research
question(s) or hypotheses

» Study design
» Data collection plan (how participants are recruitment)
« Sample size (e.g., based on a power analysis)

 Statistical models for addressing research question(s)/hypotheses (incl. data
transformations)

« Exclusion and inclusion criteria
- Once submitted, the research plan is time-stamped and can no longer be modified
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Preregistration

Repositories for submittin

a preregistration

<~ ASPREDICTED

O

0P,

T
template

Empirica

OSF REGISTRIES -

Public registration «

@A

SF D r

il

E

@

~

Overview

Files

Wiki
Components 0
Links 0
Analytics

Comments 0

Add New My Registrations Help Donate

Moral Uncanny Valley

Updates +

Preregistration Template from -
AsPredicted.org

Have any data been collected for this study already?

No, no data have been collected for this study yet

What's the main question being asked or hypothesis being tested in this study?
Does the moral acceptability of an agent's decision depend on the uncanniness of the
agent?

Will the moral judgment measure also form an "uncanny valley?

Describe the key variable(s) specifying how they will be

We use 4 trolley-type (High conflict) dilemmas (adapted from Greene et al,, 2001,
Laakasuo & Sundvall, 2016) where peaple respond to the question : "How moral do you
think the decision was?" on a 7-point Likert scale.

How many and which conditions will participants be assigned to?

Study design is 2 (utilitarian vs. deontologcial choice) x5 (appearance of agent). An agent
decides either in a utilitarian manner or in a Geonw\ugi(a! manner in 4 different High
Conflict moral dilemmas. There are 5 agents with different levels of humanness,
previously validated in Palomaki et al (2018)

Specify exactly which analyses you will conduct to examine the main
question/hypothesis.

We will conduct a quadratic planned contrast analysis after a two-way ANCVA for the
marginal means of the interaction term. Main effects are irrelevant in this case since we
are Inoking for a snecific shane for the assariations
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Contributars & Email
0 Twitter
B3 Facebook

Description B Linkedin

Preregistration of |

project
Registration type
Preregistration Template from

AsPredicted.org

Date registered
August 14, 2019

Date created
August 14, 2019

Associated project

osf io/ukwdz

Internet Archive link

https:/iarchive

rg/details

registrations-rw.

Category
© Praject

Registration DOI




Reporting a preregistered study

» Report the results of all preregistered analyses, regardless of
the outcome

 Deviations from the preregistration are possible
* Running different analyses
- Report the change transparently and provide a justification

* Running additional (i.e., unpreregistered) analyses, conducting
unplanned data transformation (if data turn out to show a skewed
distribution)

- Transparently label them as “unregistered” or “exploratory”
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Homework for Exercise this week

Watch this brief tutorial (< 9 min) on preparing a preregistration on ——ASPREDICTED

https://www.youtube.com/watch?v=7ic Bgpmakl
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Open data

Open Science Framework (OSF) C::S
https://osf.io/ OPEN SCIENCE
- Center for Open Science

 Storage of
» Materials
* Preregistration file | : 1 6 Brian Nosek
« Data, analysis code |




Toward better data analysis




Density

0.2 0.3 0.4

0.1

0.0

Statistical inference

H Effect size
0

Value of t
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H, and H, are equally likely a priori

H, correct H, correct

p(H)

Outcome of

experiment (D) N N 400

p(DIH) 1-00 = 95% o =5% B=20% 1-B = 80%

How often ist H, 40 0
correct when p < .057?

= .94
> p(H,ID) 25 4+ 400

H, is less likely than H, a priori

H, correct

80
A5 + 80

- How strongly we can trust our results
depends on the priors of the hypotheses!
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Bayesian data analysis

- How probable is a given hypothesis?

Density

Prior distribution up ddﬂins

] =2>pH) N

] , _ p(D[B)*p(6) :

: Da ta p(G|D)— D) Bayes’ rule
-04 -02 00 02 04 , Posterior distribution

Value of 6

Density

Hypothesis = value of 6 1 = p(H|D)

[ [ I I 1
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Comparing two means: Bayesian t-test

BF,,: Evidence for H, relative to evidence for H,
BF,.: Evidence for H, relative to evidence for H,

1 Median: -0.925

BFy; = BF,, 95% Cl: [-1.464, -0.397]

p(H:|D) _p(D|Hy)  p(Hy) ,
p(HolD) ~ p(D|Hp) ~ p(Ho) /
if Credibility

10 interval

p(D|6)x p(6)
p(D)

—— Posterior — *p(BD) =

- Prior

& 11
% Bayes factor (BF): Difference of
0 the density for the reference
0.5 .-O - i
With the Bayes factor it is possible AR N value (e.g., 0) under the prior vs.
to quantify the evidence for the /A g e posterior distribution

null hypothesis! 0 - (Savage-Dickey method)

3 A 0 1 2
Difference between groups (0)



Comparing two means: Bayesian t-test

data | H1

BF,=0.287 Median: -0.149
BFy1 =3.489 95% CI: [-0.514, 0.210]
data | HO
2.5 +
—
—— Posterior
> -- Prior
‘B
c
[}
()]
[ [ [ [ ]
2 1 0 1 2

Difference between groups



How to interpret a Bayes factor?

Bayes factor

Interpretation

(BF )
>100 Decisive evidence for H,
30-100 Very strong evidence for H,
10-30 Strong evidence for H,
3-10 Substantial evidence for H,
Anecdotal evidence for H,
No evidence
Anecdotal evidence for H,
1/10-1/3  Substantial evidence for H,
1/30-1/10  Strong evidence for H,
1/100-1/30  Very strong evidence for H,
<1/100 Decisive evidence for H,

— Data in favor of alternative hypothesis

— Data in favor of null hypothesis

Jeffreys (1961)



Do not trust p-values

Example: 855 t tests in experimental psychology

100000

100

Evidence against HO
Decisive Substantial Positive No
28% 19% 22% 31%

0 Decisive

w
o

=
o

w

Bayes Factor

[=]

1/3

1/10

0 0.001 0.01 0.05 1

p Value

-

23%

Very Strong
6%

Strong
10%

Substantial
14%

Anecdotal
18%

Anecdotal
14%

Substantial

o 15%

70% chance of only anecdotal evidence

Wetzels et al. (2011)



Self-quiz questions

* What is meant by the replication crisis?

* What is meant by HARKing—and why is it problematic?

» Describe research practices that represent p-hacking

* Why might p-hacking have contributed to the replication crisis?

* Which aspects of a research project are specified in a
preregistration?

* What is the logic of Bayesian data analysis?

« What does a Bayes factor represent? Give an advantage of
Bayes factors over p-values in statistical inference.
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If you wanto to learn more
about the topics...

Coming up in SS 2027

* Module “Open Science: Best Practices in Empirical Research”
(Thorsten Pachur)

« Module “Introduction to Bayesian Data Analysis” (Linus Hof)
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