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This reproducibility crisis thing….

https://doi.org/10.1073/pnas.1708272114
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The “crisis” in the 60s and 70s
Sterling, 1959; Cohen, 1962; Lykken, 1968; Tukey, 1969; 
Greenwald, 1975; Meehl, 1978; Rosenthal, 1979

Low power

Flexibility in analysis

Selective reporting 

Ignoring nulls

Lack of replication

Misuse of statistics Source: Nosek
Sackler talk 2017



Efficiency of scholary discourse?

• Early publications (20th century) contained tables of 
data, and the math was simple (maybe)

•Data became electronic, was no longer 
included or cited
•Math was transcribed to code, and was no 
longer included



Efficiency of scholary discourse!

Modern publications thus need 
the same transparency and completeness

as in the old days

to facilitate replicability



Replication?



• Narrow Replication (Pesaran 2003)

• Pure Replication (Hamermesh

2007)

• Verification (Clemens 2015)
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Progress

• Replication archives and Data (Code) Availability policies

• Shared open source software

• Better public-use and shared data

• Better ways of accessing preprints/ grey literature

• Pre-registration of trials, experiments, and analyses



More 
recently…



Second round (2012-)

•Greater enforcement of data 
(and code) availability
•2015, AJ Political Science
•2016, Data Editor for ASA Software 

Section
•2016, Statistical review added Science
•2017: AEA appoints Data Editor, with 

mandate to do similar activities 
(also Canadian Economics Assocation, EJ, Restud)



Pre-registration

• “That information is especially helpful in research that 
emphasizes null hypothesis significance testing. 

•A thorough preregistration promotes transparency 
and openness and protects researchers from 
suspicions of p-hacking.” 

https://www.psychologicalscience.org/publications/psychological_science/preregistration



Registered Reports

• https://cos.io/rr

•Chambers (2014)
•Nosek & Lakens (2014)

•Close cousin: Results-blind review

https://cos.io/rr


Preprints in other sciences 

•bioRxiv (2013)
•PsyArXiv (2016)



Paluck (2018) https://osf.io/kvbnh/



Issues



Economics makes wide use of public-use 
data

• Macrodata:

“We use data downloaded from 
the Bureau of Economic Analysis…”

• Microdata:

“… this paper uses data from 
the Current Population Survey…”



This should be easy!



Problems Making RELIABLE archives

Many datasets 
• Are imperfectly described

• Very few data citations

• Are badly documented
• Have no (permanent) location defined 

• Even for data from high-profile organizations!

• All of the above



Making USEFUL code archives

• From analysis of code from 1996 to 2003 (MMH2006): 

“Other authors seem to think that the entire world shares the exact 
same hard drive layout, with ‘‘C:\MYDATA\MYPROJECT\” sprinkled 

liberally throughout their code. Of course, a would-be 
replicator has to find and change all these.”

“The author might not realize all the data/subroutine files 
that his code utilizes, and 

forget to include said data/subroutine in his replication files.”



Still true today…



Let’s try and do better…



An example



Risk



An example: not cited…



Data not attached to article

• J of Econometrics Data Policy at the time could not accommodate 
50MB file
• Data was not attached to paper.

• Today’s J of Econometrics policy suggests using third-party 
repositories 
• We will get to that later



We went back, archived it



We went back, archived it, linked it back



But journal and data infrastructure are 
incomplete

• While Dataverse allows to manually link back…

• … the article itself (journal website) reveals none of that

• True for most journals, and most data archives
• ICPSR (manual linking to articles)

• RePEc (no linkage possible)

• Infrastructure starting to emerge
• If article cites data (DOI!)

• If archive and/or journal leverages infrastructure



Still true today…



Not enough 
articles are 

reproducible
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Results?
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Some key statistics

Study Year N Success Type Type-R
Type-
Data Percent Field

Dewald Thursby Anderson 1986 54 2Complete Reproducibility Avail 4%Economics

Dewald Thursby Anderson 1986 54 7Partial Reproducibility Avail 13%Economics

McCullough McGeary Harrison 2006 186 14Complete Reproducibility All 8%Economics

McCullough McGeary Harrison 2006 62 14Complete Reproducibility Avail 23%Economics

Nosek et al 2015 100 36Complete Replication 36%Psychology

Camerer et al 2016 18 11Complete Replication 61%
Experimental 
Econ

Chang Li 2017 67 22Complete Reproducibility Avail 33%
Macroeconomi
cs

Kingi et al 2018 274 69Complete Reproducibility All 25%Economics

Kingi et al 2018 162 69Complete Reproducibility Avail 43%Economics

Kingi et al 2018 162 137Partial Reproducibility Avail 85%Economics

Kingi et al numbers are preliminary. Do not cite or quote.



In a nutshell

•40% use restricted-access data

•25% use public-use data and 
are mostly or completely 
reproducible

•25% use public-use data and 
are only partially reproducible

•10% fail to yield useful results

It’s only ½ full!

Hey, it’s not empty!



Not enough 
data is 

“accessible”



Current Data Availability Policies are Broken

•If the Data is 
not open-access,

no systematic information is 
collected 
(“exemption”)



Current efforts 
at the AEA



Current efforts at the AEA

• Provide more transparency
• To assist replication efforts

• By better linking to paper-related resources 
• Public-use data

• Restricted-access data

• Code

• Pre-Registration when available



Current efforts at the AEA

• Pre-emptively improve code archives
• By conducting reproducibility checks when we can

• By working with groups that conduct reproducibility checks 
when we cannot



Current efforts at the AEA

• Better archives
• Greater transparency of the code and data archives

• Better provenance tracking

• Leave code where it is when appropriate

• Leave data where it is almost always
• Display that information



AEA “Data Availability Policy” (2018)

• It is the policy of the American Economic Association to publish 
papers only if the data used in the analysis are clearly and precisely 
documented and are readily available to any researcher for 
purposes of replication.

• Authors of accepted papers that contain empirical work, simulations, 
or experimental work must provide, prior to publication, the data, 
programs, and other details of the computations sufficient to permit 
replication. These will be posted on the AEA website. The Editor 
should be notified at the time of submission if the data used in a 
paper are proprietary or if, for some other reason, the requirements 
above cannot be met.
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AEA “Data Availability Policy” (2019)

• It is the policy of the American Economic Association to publish 
papers only if the data used in the analysis are clearly and precisely 
documented and are readily available to any researcher for purposes 
of replication.

• Authors of accepted papers that contain empirical work, simulations, 
or experimental work must provide, prior to publication, the 
data, programs, and other details of the computations sufficient to 
permit replication. These will be posted on the AEA website. 
The Editor should be notified at the time of submission if the data 
used in a paper are proprietary or if, for some other reason, the 
requirements above cannot be met.

We will assess, by reviewing 
README and data appendices.
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We will assess early,
but more flexible.



AEA “Data Availability Policy” (2019)

• It is the policy of the American Economic Association to publish 
papers only if the data used in the analysis are clearly and precisely 
documented and are readily available to any researcher for purposes 
of replication.
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“Sufficient”  = “it actually works”.
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• It is the policy of the American Economic Association to publish papers only 
if the data used in the analysis are clearly and precisely documented and 
are readily available to any researcher for purposes of replication.

• Authors of accepted papers that contain empirical work, simulations, or 
experimental work must provide, prior to acceptance, evidence that 
the data, programs, and other details of the computations sufficient to 
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Code Repository. The Editor should be notified at the time of 
submission if the data used in a paper are proprietary or if, for some other 
reason, the requirements above cannot be met.

Better repository



AEA “Data Availability Policy” (2019)

• It is the policy of the American Economic Association to publish papers only 
if the data used in the analysis are clearly and precisely documented and 
are readily available to any researcher for purposes of replication.

• Authors of accepted papers that contain empirical work, simulations, or 
experimental work must provide, prior to acceptance, evidence that 
the data, programs, and other details of the computations sufficient to 
permit replication. These should be available on the AEA Data and 
Code Repository or another repository. The Editor should be 
notified at the time of submission if the data used in a paper are 
proprietary or if, for some other reason, the requirements above cannot be 
met.

… or other repository 



Encourage Best Practices

•Follow robust coding
•Ensure that code reliably 
produces results
(possibly automated)
•Before you finish the manuscript, 
run all analysis code again
(if not too onerous)



From Post- to Pre-Publication Verification

•Cornell Replication Lab has been 
verifying published articles

•Now switching to manuscripts in the 
submission workflow

• For now pilot 
• Authors have submitted prior to 

announcement of new data policy



Improve reproducibility
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It is not the 
access that is 

“broken”



Illustration

If you used files at
the National Archives,

would we ask you to 
“deposit”  them?



It is the 
description of 
access that is 

“broken”



Verifying Data and Code Deposits

Why do journals like 
affiliated repositories 
(or website deposits)?

• They can ensure longevity/ persistence
• They can ensure access
• They can ensure availability



Evolving Journal and Data Infrastructure

•More self-deposit repositories in the 
social sciences
• Dataverse
• Figshare
• openICPSR
• Zenodo
• Qualitative Data Repository (QDR)
• Others…



Evolving Journal and Data Infrastructure

Use them!



Encourage Best Practices

•Deposit and archive early
• If you collect data, archive it 
(possibly privately)
• If you finish the manuscript, 
deposit the analysis files
(possibly privately)



Evolving Journal and Data Infrastructure

Describe them!
(cite them!)



How well do 
journals 
describe 
archives?





Example 1: AEA



Example 1: AEA



Example 1: AEA



Example 2: Nature (Springer)



Code and Data Availability Statements



Current state of DAS



Example 2: Nature



State of Access Descriptions

•For easily accessible data
•Unstructured
•Opaque

•Contributes to imperfect, unreliable, failing 
replications



State of Access Descriptions

•For difficult to access data
•Highly unstructured (prose) or inexistant
•Opaque

•Contributes to imperfect, unreliable, failing 
replications



Treat all 
archives 

symmetrically!



In a nutshell

•40% use restricted-access data

•25% use public-use data and 
are mostly or completely 
reproducible

•25% use public-use data and 
are only partially reproducible

•10% fail to yield useful results

It’s only ½ full!

Hey, it’s not empty!



Evolving Journal and Data Infrastructure

•More self-deposit repositories in the 
social sciences
• Dataverse
• Figshare
• openICPSR
• Zenodo
• Qualitative Data Repository (QDR)
• Others…

• CASD
• IAB
• Norway
• US Federal Statistical RDC
• ….



Challenges?



Verifying Data and Code Deposits

•Not every data repository is created equal
• Github, Dropbox, etc. are not data or code repositories
• Is the institutional repository at the University of Southern 

Venezuela a reliable repository?
• Is the institutional repository at Cornell University a 

reliable repository?
• Is the institutional repository at Harvard University 

(Dataverse!) a reliable repository?
• Are the National Archives a reliable repository?



Verifying Data and Code Deposits

•Not every data repository is created equal
• The Second Bank of Third City credit card data is not a 

data/code repository
• Is the School Board of Third City a reliable repository?
• Is the JPMC Institute a reliable repository?
• Is the US Census Bureau a reliable repository?
• Are any restricted-access repositories reliable archives?



Future efforts
AEA, Social Sciences, elsewhere



Better support for researchers

• Training in methods (with various centers, institutions, etc.)
• For current researchers

• For integration into curriculums

• Tools to streamline the process 
• A few technical things (not described here)

• Coordinate among journals (no duplicate effort)

• Awareness
• Consider badges/ certification

• Address issues with confidential data



Full-featured repository



Richer metadata, more transparency



One effort: metajelo

metajelo, a metadata package for 
journals to support external linked 
objects.

- Maps to CrossRef/DataCite/r3data

- Maps to DDI

http://doi.org/10.5281/zenodo.2650324

http://doi.org/10.5281/zenodo.2650324


Challenges?



Change ingrained habits…





New skills to learn…





New methods to use …





We!

•Ingrained habits

•New skills to learn

•New methods to use



Push for better support…



Researchers: New skills to learn/teach

•How to incorporate reproducible practices into 
your workflow

•When to pre-register, and when not to

•Document early, and often (better READMEs!)

•How, where, and when to archive data and code
•How to license your contributions!



Summary



Goals

•Greater transparency
• Equal treatment of public-use and confidential data

•Better computational reproducibility
• For public data as well as confidential data

•Greater reliance on shared resources
• Encourage best practices



Challenges for Restricted-Access Data

•Verifiability
•How can others obtain access?

•Documentation
•How can others learn about the data?

•Persistence
•How are data and programs preserved?



Merci!


