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Context





AEA Data & Code 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 access to the data and code is clearly and precisely 
documented and is non-exclusive to the authors.

• Authors of accepted papers that contain empirical work, simulations, 
or experimental work must provide, prior to acceptance, the 
data, programs, and other details of the computations sufficient to 
permit replication, as well as information about access to data 
and programs.



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

• 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



Replication continuum

Reproducibility

• Narrow Replication (Pesaran 2003)

• Pure Replication (Hamermesh

2007)

• Verification (Clemens 2015)

Replicability

0
8

0
8

0
8

• Wide Replication (Pesaran 2003)

• Statistical Replication (Hamermesh

2007)

• Reproduction/Reanalysis (Clemens 2015)

Generalizability

• Wider Replication (Pesaran 2003)

• Scientific Replication (Hamermesh 2007)

• Reanalysis/Robustness (Clemens 2015)

https://doi.org/10.17226/25303

Same data Same code Same methods Same context



Status quo ante
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Topics

• Data Provenance
• Typical Macro

• Commercial data intermediaries

• Commercial data sources

• Reproducibility in Secure 
Remote Access Systems
• External pre-publication [cascad], 

as-publication [Marianne], post-
publication [ReplicationWiki, SSRP]



Topics

• Is this an academic discussion 
only?
• Policy briefs and reproducibility 

[Sylverie]

• New types of publications 
(Dynamic / interactive documents) 
[Julia]

• Pushing the technological 
frontier
• Docker for interactive use 

[Thibaud]

• Continuous-integration in public 
and private spheres

• Certificates of reproducibility



Data provenance



Poor citation practices

• Macrodata:

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

• Microdata:

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



Three pieces

Where did the 
author get the 

data?

Where can 
others get the 

same data?

Where does the 
value-added 

data go?



Three pieces

Where did the 
author get the 

data?

Where can 
others get the 

same data?



Challenge:
Authors are bad
at documenting

provenance



Starts with Data Citations

•Data Citation Principles

• Image of a standard data citation

Data Citation Synthesis Group: Joint Declaration of Data Citation 
Principles. Martone M. (ed.) San Diego CA: FORCE11; 2014 
[https://www.force11.org/group/joint-declaration-data-citation-
principles-final].

https://www.force11.org/group/joint-declaration-data-citation-principles-final


How do you document data provenance 
when you cannot provide the data?



How do you document data provenance?

• What do you need to request?
• Name, specification, DOI, etc.

• Where do you need to request it?
• Website, an archive, a Freedom of Information Act officer, etc.

• Details, details:
• Copy of your request form?

• Copy of your request letter?

• Etc.

• Don’t assume (too much) prior knowledge!



Starts with Data Citations

•Data Citation Principles

• Image of a standard data citation

Data Citation Synthesis Group: Joint Declaration of Data Citation 
Principles. Martone M. (ed.) San Diego CA: FORCE11; 2014 
[https://www.force11.org/group/joint-declaration-data-citation-
principles-final].

https://www.force11.org/group/joint-declaration-data-citation-principles-final


How did you get the data in first place?

• You applied for the data 
through a process

• You purchased the data from a 
provider

• You signed an Non-Disclosure 
Agreement (NDA) with a 
company

• Your university has an 
agreement with a data provider

…



How did you get the data in first place?

• You applied for the data 
through a process

• You purchased the data from a 
provider

• You signed an Non-Disclosure 
Agreement (NDA) with a 
company

• Your university has an 
agreement with a data provider

…

• Be thorough
• Do not assume that the reader 

knows the details, or the 
conditions

• Be cognizant of what your 
university might have 
contributed
• Maybe they set up a local access 

point

• Maybe a safe room



You must have described the data

• You must have named the 
dataset you wanted

• You downloaded the data from 
from an online query system

• You specified the extract from a 
company database 
(in words, in SQL, etc.)

…



You must have described the data

• You must have named the 
dataset you wanted

• You downloaded the data from 
from an online query system

• You specified the extract from a 
company database 
(in words, in SQL, etc.)

…

• Be thorough and precise
• Is there a unique identifier?

• Does your provider have a unique 
way of accessing it?

• Is each access a custom dataset?

• Does the provider keep older 
versions?



Guidance



Direct guidance



Enhanced guidance



Element of a (data) citation

ICPSR notes that a citation should 
include the following items:

• Author

• Title

• Distributor

• Date

• Version

• Persistent identifier

https://www.icpsr.umich.edu/web/pages/datamanagement/citations.html


Element of a (data) citation

ICPSR notes that a citation should 
include the following items:

• Author

• Title

• Distributor

• Date

• Version

• Persistent identifier

Suggested Citation:

S&P Dow Jones Indices 
LLC, S&P 500 [SP500], 
retrieved from FRED, 
Federal Reserve Bank of 
St. Louis; 
https://fred.stlouisfed.org
/series/SP500, June 26, 
2020. 

https://www.icpsr.umich.edu/web/pages/datamanagement/citations.html


Example 4: German Restricted-access



Element of a (data) citation

ICPSR notes that a citation should 
include the following items:

• Author

• Title

• Distributor

• Date

• Version

• Persistent identifier

Constructed Citation:

Institute for Employment 
Research (IAB), 
Establishment History Panel 
1975-2018. Accessed via the 
Research Data Centre (FDZ) 
of the German Federal 
Employment Agency DOI: 
10.5164/IAB.BHP7518.de.en.
v1 June 26, 2020. 

https://www.icpsr.umich.edu/web/pages/datamanagement/citations.html


Example 4: German Restricted-access



Crafting data citations

In some cases, governments have 
list of their (named) registers. For 
instance, Statistics Denmark 
provides the full list of registers at

http://www.dst.dk/extranet/forsk
ningvariabellister/Oversigt%20ove
r%20registre.html. 

These can be used to craft data 
citations:

Statistics Denmark. 2020. “Døde i Danmark
(DOD, Deaths in Denmark), 1970-2019 
[database]”, Danmarks Statistiks
Forskningsservice, accessed (xxx).

• README can point to the 
codebook for each register, e.g., 
https://www.dst.dk/extranet/Fo
rskningVariabellister/DOD%20-
%20D%C3%B8de%20i%20Danm
ark.html for the aforementioned 
“DOD” register. 

https://social-science-data-editors.github.io/guidance/addtl-data-citation-
guidance.html#confidential-databases

http://www.dst.dk/extranet/forskningvariabellister/Oversigt%20over%20registre.html
https://www.dst.dk/extranet/ForskningVariabellister/DOD%20-%20D%C3%B8de%20i%20Danmark.html
https://social-science-data-editors.github.io/guidance/addtl-data-citation-guidance.html#confidential-databases


Element of a (data) citation

ICPSR notes that a citation should 
include the following items:
• Author
• Title
• Distributor
• Date
• Version
• Persistent identifier

Constructed Citation:

Statistics Denmark, “Døde i
Danmark (DOD, Deaths in 
Denmark), 1970-2019” 
[database]. Accessed via the 
Danmarks Statistiks
Forskningsservice
http://www.dst.dk/extranet/
forskningvariabellister/Overs
igt%20over%20registre.html
June 26, 2020. 

https://www.icpsr.umich.edu/web/pages/datamanagement/citations.html


Crafting data citations

In some cases, governments have list 
of their (named) registers. For 
instance, Statistics Denmark 
provides the full list of registers at

http://www.dst.dk/extranet/forskni
ngvariabellister/Oversigt%20over%2
0registre.html. 

These can be used to craft data 
citations:

Statistics Denmark, “Døde i Danmark (DOD, Deaths 
in Denmark), 1970-2019” [database]. Accessed via the 
Danmarks Statistiks Forskningsservice
http://www.dst.dk/extranet/forskningvariabellister/Ov
ersigt%20over%20registre.html June 26, 2020. 

• README can point to the 
codebook for each register, e.g., 
https://www.dst.dk/extranet/Forsk
ningVariabellister/DOD%20-
%20D%C3%B8de%20i%20Danmark
.html for the aforementioned 
“DOD” register. 

https://social-science-data-editors.github.io/guidance/addtl-data-citation-
guidance.html#confidential-databases

http://www.dst.dk/extranet/forskningvariabellister/Oversigt%20over%20registre.html
https://www.dst.dk/extranet/ForskningVariabellister/DOD%20-%20D%C3%B8de%20i%20Danmark.html
https://social-science-data-editors.github.io/guidance/addtl-data-citation-guidance.html#confidential-databases


Element of a (data) citation

ICPSR notes that a citation should 
include the following items:

• Author

• Title

• Distributor

• Date

• Version

• Persistent identifier

Constructed Citation:

US Census Bureau, 
Longitudinal Business 
Database (LBD) 1975-
2018. Last accessed via 
the Federal Statistical 
Research Data Centre 
(FSRDC) June 26, 2020. 

https://www.icpsr.umich.edu/web/pages/datamanagement/citations.html


Provide data citations 
and 

data availability statements
so that authors can use 

them

Data providers:



Reproducibility 
in RDCs



Challenge:
How to verify 

reproducibility when 
data is restricted?



Can we access all the data?

Request  for 
evaluation

Report on
provenance and 

data citations

Data citation and 
provenance 

analysis

Do we know how/
somebody who can?

Conduct 
reproducibility 

check

Conduct
Code
check

Report on
computational 
reproducibility

Report on
potential 

reproducibility

Conducts 
reproducibility 

check

Contact
third party



Summary indicator 
of reproducibility
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reproducibility
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Challenge:
How to verify 

reproducibility when 
data is restricted?



Alternative methods

• Request access to the data 
ourselves
• We requested access to SOEP data 

(Germany) ❌

• We requested access to IAB, BLS 
✔️, others

• We have access to Brazilian ✔️
data

• Sign DUA with eBay✔️, Kilts✔️, 
Zillow ⏳, etc.



Challenge:
How to verify 

reproducibility when 
data is restricted?



Verification services

https://cascad.tech/


Alternative methods

• Request access to the data 
ourselves
• We requested access to SOEP data 

(Germany) ❌

• We requested access to IAB, BLS 
✔️, others

• We have access to Brazilian ✔️
data

• Sign DUA with eBay✔️, Kilts✔️, 
Zillow ⏳, etc.

• Ask others (staff/ students) to 
run code for us
• cascad for Swedish✔️, French✔️

confidential data



Challenge:
How to verify 

reproducibility when 
data is restricted?



Alternative methods

• Request access to the data 
ourselves
• We requested access to SOEP data 

(Germany) ❌
• We requested access to IAB, BLS 
✔️, others

• We have access to Brazilian ✔️
data

• Sign DUA with eBay✔️, Kilts✔️, 
Zillow ⏳, etc.

• Ask others (staff/ students) to 
run code for us
• cascad for Swedish✔️, French✔️

confidential data
• Asked masters student at IFAU on 

different paper w/ Swedish✔️
• Asked staff at IAB✔️, BLS✔️, 

Census Bureau ❌, Banco de 
Portugal (BPLIM) ?, etc.

• Ask graduate students of the same 
research group (honors system) 
✔️✔️✔️✔️✔️



Alternative
3rd party?



Alternative
3rd party?

Look left/right



Consider the following “game”

• Think of your latest term paper/ 
thesis proposal/ anything

• Package it up
• Has to be complete

• Put it on Dropbox/ floppy/ 
Github

Then:



Consider the following “game”

• Think of your latest term paper/ 
thesis proposal/ anything

• Package it up
• Has to be complete

• Put it on Dropbox/ floppy/ 
Github

• Then:
• Ask your neighbor to run your 

• get your data, 

• Run your code

• WITHOUT EVER SPEAKING WITH 
YOU 
• Or emailing

• Or texting

• Or tik-toking

• Or slacking

• ….



Consider the following “game”

• Think of your latest term paper/ 
thesis proposal/ anything

• Package it up
• Has to be complete

• Put it on Dropbox/ floppy/ 
Github

• Then:
• Ask your neighbor to run your 

• get your data, 

• Run your code

• WITHOUT EVER SPEAKING WITH 
YOU 
• Or emailing

• Or texting

• Or tik-toking

• Or slacking

• ….

Do you think that 
would work?



How to prepare the replication package

• README

• Full package of all programs, 
data you intend to provide

• ZIP it up

• Now ask an RA/ colleague/ 
friend/ grandma/ daughter not 
previously involved to
• Download the package

• Follow the instructions in the 
README without talking to you!

• Compare the results to the paperThat’s our Protocol!

https://aeadataeditor.github.io/aea-de-guidance/protocol-3rd-party-replication.html


Academia only?



Paradigm shifts
• How academic research is conducted & shared (open science, 

reproducibility & rigor)
• Modernizing long-standing practices that support scrutiny, 

debate, self-correction, new discoveries

• Beyond publication to sharing data, metadata, methods, software, 
and other outputs

• Findable, Accessible, Interoperable, Reusable (FAIR) principles for 
data sharing

• Greater emphasis on research integrity, reproducibility and 
replicability in scholarship

Source: Sarah Nusser



Paradigm shifts
• Government policy for data sharing and integration

• Evidence-based Policy Making Act

• Federal Data Strategy 

• Continued innovation in approaches, standards & 
tools for official statistics
• Expanding use of non-survey data sources in creating 

statistical products

• International official statistics community practice and 
standards development

Source: Sarah Nusser



Reproducibility of Policy Briefs [Sylverie]

• Seems obvious: policy depends 
on it!

• Also infographics!

• How to do it quickly?
• Templates, competing teams, 

technology [see next part]

• Public or private?
• Repositories can be internal, but 

should expect to be made public

• Risks
• May be misconstrued
• Will definitely be analyzed by 

graduate students all over the 
world!

Simple example: 
https://larsvilhuber.github.io/jobcreationblog/READ
ME.html

https://larsvilhuber.github.io/jobcreationblog/README.html


Dynamic Policy Briefs [Julia]

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions
• Audience may be public, or 

decision makers

• How to do it quickly?
• Templates, competing teams, 

technology [see next part]

• Public or private?
• Repositories can be internal, but 

should expect to be made public

• Risks
• May be misconstrued
• Will definitely be analyzed by 

graduate students all over the 
world!



Dynamic Policy Briefs 

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions

• Audience may be public, or 
decision makers

• Regularly done by “data 
journalists”
• BBC sports

https://www.bbc.com/news/uk-28062001


Dynamic Policy Briefs 

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions

• Audience may be public, or 
decision makers

• Regularly done by “data 
journalists”
• BBC sports

• NY Times

https://www.bbc.com/news/uk-28062001
https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html


Dynamic Policy Briefs [Julia]

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions
• Audience may be public, or 

decision makers

• Regularly done by “data 
journalists”

• Some new article types
• Distill (Hohman, Fred, Matthew Conlen, Jeffrey 

Heer, and Duen Horng (Polo) Chau. “Communicating 
with Interactive Articles.” Distill 5, no. 9 (September 11, 
2020): e28. https://doi.org/10.23915/distill.00028.)

• Reducing cognitive load

https://distill.pub/2020/communicating-with-interactive-articles/#reducing-cognitive-load
https://doi.org/10.23915/distill.00028


Dynamic Policy Briefs 

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions
• Audience may be public, or 

decision makers

• Regularly done by “data 
journalists”

• Some new article types
• Distill (Hohman, Fred, Matthew Conlen, Jeffrey 

Heer, and Duen Horng (Polo) Chau. “Communicating 
with Interactive Articles.” Distill 5, no. 9 (September 11, 
2020): e28. https://doi.org/10.23915/distill.00028.)

• Stencila/ eLife

• Reducing cognitive load

• Exposing assumptions

https://distill.pub/2020/communicating-with-interactive-articles/#reducing-cognitive-load
https://doi.org/10.23915/distill.00028


Dynamic Policy Briefs 

• Making simple infographics or 
policy briefs (partially) dynamics
• Play with policy assumptions
• Audience may be public, or 

decision makers

• Regularly done by “data 
journalists”

• Some new article types
• Distill (Hohman, Fred, Matthew Conlen, Jeffrey 

Heer, and Duen Horng (Polo) Chau. “Communicating 
with Interactive Articles.” Distill 5, no. 9 (September 11, 
2020): e28. https://doi.org/10.23915/distill.00028.)

• Stencila/ eLife (uses R)

• Reducing cognitive load

• Exposing assumptions

https://distill.pub/2020/communicating-with-interactive-articles/#reducing-cognitive-load
https://doi.org/10.23915/distill.00028


Technological 
frontier
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What if software were part of the 
replication package
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What if the computer were part of the 
replication package



Use of virtual environments (Docker, VM)

• https://aeadataeditor.github.io/
posts/2021-11-16-docker



Use of virtual environments (Docker, VM)

• https://aeadataeditor.github.io/
posts/2021-11-16-docker

• https://github.com/AEADataEdit
or/stata-project-with-docker

https://aeadataeditor.github.io/posts/2021-11-16-docker
https://github.com/AEADataEditor/stata-project-with-docker


What if data providers were more 
transparent?
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What if the paper were 
constantly recomputed?



What if the paper were 
constantly recomputed?

• Recompute Jupyter notebook, 
Rmarkdown upon every change 
to the code? 

• It’s called “continuous 
integration” in software 
development
• Easy to do if you have the 

infrastructure

• Usually combines two services 
(Travis CI was quite popular)

• More and more integrated (Github
Workflows, Bitbucket Pipelines, 
Gitlab … something)
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integration” in software 
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What if the paper were 
constantly recomputed?

• Recompute Jupyter notebook, 
Rmarkdown upon every change 
to the code?

• Recompute Stata upon every 
change to the code??? 

• It’s called “continuous 
integration” in software 
development

https://github.com/AEADataEditor/Statapackagesearch

https://github.com/AEADataEditor/Statapackagesearch


The role for  
journals



Goal: Transportability

Any standards, tools, methods: must be 
transportable across journals (no custom 

solutions)



Social science “guild”

https://
social-science
-data-editors.

github.io/
guidance/

https://social-science-data-editors.github.io/guidance/


Template for README

• https://social-science-data-
editors.github.io/template_README/

• https://doi.org/10.5281/zenodo.4319999

https://social-science-data-editors.github.io/template_README/
https://doi.org/10.5281/zenodo.4319999


Thank you!





Recommendation for data providers



Recommendations (data providers)

Clear re-usable provenance 
statements

• Provide pre-written statements
• Clear access rules

• Clear timelines

• Clear restrictions

Clear citation

• Use pre-written/ 
customizable citations
• Various styles (APA, 

Chicago,…)

• Various bibliographic 
managers

• Make landing page citation-
friendly
• DC Terms!



Corollary

Stable access

• Provide stable mechanisms
• For static packages (URL)

• For dynamic queries (cart!)

• Ideally PIDs (DOIs) prominently 
displayed

• Clear versioning (even if offline)
• But provide an access mechanism

that actually works!



Extension

Support for researcher-
generated files (data and 
code)
• Provide a repository for both 

distribution-restricted public 
data AND 
restricted (confidential) data

• Link to code examples in the 
literature (replication pckgs!)


