
Reproducibility from a Mostly 
Selfish Point of View

Noam Ross 
EHA Science Mee>ng 

2016-01-26 



Reproducibility: Can scientific results be 
re-created from data and source material?

▪ Can the tables and figures be made again? 

▪ Does the analysis actually do what you think it does? 

▪ Is it clear why it was done? 

▪ Can the analysis be used on new data? 

▪ Can analysis be extended do other things? 

▪ Not the same thing as, but related to: replicability, 
computa2onal, openness, etc.



Selfish reasons for reproducibility

▪ Quality Control and Risk Management 

▪ Produc>vity 

▪ Collabora>on 

▪ Impact 

▪ Funding Mandates



Quality Control and Risk Management

http://www.slate.com/blogs/moneybox/2013/04/16/reinhart_rogoff_coding_error_austerity_policies_founded_on_bad_coding.html

http://www.slate.com/blogs/moneybox/2013/04/16/reinhart_rogoff_coding_error_austerity_policies_founded_on_bad_coding.html


Quality Control and Risk Management

www.nytimes.com/2015/10/09/science/scientists-sequence-first-ancient-human-genome-from-africa.html

dx.doi.org/10.1126/science.aad2879

http://www.nytimes.com/2015/10/09/science/scientists-sequence-first-ancient-human-genome-from-africa.html


Quality Control and Risk Management

-- "If something 
like this happened 
to me I’d probably 
literally throw up."

www.unz.com/gnxp/there-was-no-vast-migration-of-eurasians-into-africa/



Produc>vity 

kbroman.org/Tools4RR/assets/lectures/01_intro_withnotes.pdf



Collabora>on

▪ With each other across the organiza>on 

▪ With outside partners, now and future 

▪ With those who re-use or extend our research 

▪ With ourselves, six months from now

Gaps in reproducibility are gaps in communica>on



Impact
▪ More products, 

more audiences 

▪ Papers 

▪ Reports 

▪ Blog posts 

▪ Tutorials 

▪ Datasets 

▪ Tools/interac>ves

rambaut.github.io/MERS-Tools/cases2.html



Mandates
▪ Funders 

▪ Publishers

http://www.nature.com/authors/policies/availability.html

https://www.nsf.gov/bfa/dias/policy/dmp.jsp

http://www.sciencemag.org/authors/science-editorial-policies



General Principles

▪ Data Provenance, Metadata and Archiving 

▪ Scripted and Documented Analysis 

▪ Version Control 

▪ Self Sufficiency 

▪ Automa>on and Tes>ng



Data Management and Provenance
▪ Track the data life cycle from raw collec>on 

through analysis 

▪ Maintain metadata 

▪ Use standardized data formats 

▪ Store the data in repositories, private or public



Scrip>ng and Documenta>on

▪ Recording the steps taken in 
data analysis via reusable 
scripts 

▪ Create literate analyses that 
link wriZen-up results with 
the original process used to 
produce them



Version Control
▪ Tracking the history and source of 

changes to a project



Version Control

http://scfbm.biomedcentral.com/articles/10.1186/1751-0473-8-7



Self Sufficiency /  
Dependency Control

▪ Everything needed for 
reproducibility is 
packaged with the 
scien>fic output 

▪ Documen>ng and 
storing the so\ware 
and configura>on used 
in analysis

MRAN



Automa>on and Tes>ng
▪ Link together all the steps of analysis and output 

crea>on 

▪ Run efficiently so >me- or resource-intensive 
steps are only repeated when needed 

▪ Test that results are as they should be each >me 
we make a change to data, analysis, our outputs





Caveats

▪ Learning curve can be steep 

▪ Se^ng up reproducibility is not cost-free. It takes 
>me and effort to set things up, especially at the 
beginning 

▪ The tools are imperfect, and both tools and 
approach are largely designed by programmers, 
for  programmers



What is most useful and beneficial to 
us, our collaborators and audiences?

▪ Data Provenance and Management 

▪ Documenta>on/Literate Analysis 

▪ Version Control 

▪ Dependency Control 

▪ Automa>on



What do we need to best reap the 
benefits?

▪ Training 

▪ Dedicated >me / personpower 

▪ Guidelines / policies 

▪ Paid tools / so\ware 

▪ Customized tools


