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Revisiting Unreasonable Effectiveness of Data in 
Deep Learning Era



It’s not only vision tasks…



tl;dr: data is pretty cool



So, data is pretty powerful, but how 
does it relate to reproducibility?



Same Data/Experimental System Different Data/Experiment System

Same Methods Reproducibility Replicability

Different Methods Robustness Generalizibility

Does this data/method combination  
do what someone said it does?

Does the data actually say 
X if looking at it differently?

Was previous data just quirky or 
do we consistently find X?

Multiple methods & data sets  
agree on X 🎉

Which of these do we ultimately want?

adapted from doi:10.6084/m9.figshare.5537101 & 10.1128/mBio.00525-18



Same Data/Experimental System Different Data/Experiment System

Same Methods Reproducibility Replicability

Different Methods Robustness Generalizibility

Which of these do we ultimately want?



How do we get there?



Same Data/Experimental System Different Data/Experiment System

Same Methods Reproducibility Replicability

Different Methods Robustness Generalizibility

How do we get there?



Checking both methods & data are 
needed to generate generalizable 

knowledge*

*Or at least it speeds up building this knowledge



Same Data/
Experimental 

System

Different Data/
Experiment 

System

Same Methods Reproducibility Replicability

Different 
Methods Robustness Generalizibility

Without the original data

• Secondary effect: Replication gets harder too, 
as no certainty whether original method even 
worked as expected 😭


• in the end: you need to collect twice as many 
data in order to get to replicability



The solution:  
make your data available



The reality

In this study, we evaluate the extent to which authors have 
complied with this policy by analyzing Data Availability 
Statements from 47,593 papers published in PLOS ONE 
between March 2014 (when the policy went into effect) 
and May 2016. Our analysis shows that compliance with 
the policy has increased, with a significant decline over 
time in papers that did not include a Data Availability 
Statement.
However, only about 20% of statements indicate that data 
are deposited in a repository, which the PLOS policy states 
is the preferred method. 



make data available upon request?



The reality

This work evaluates the effectiveness of journal policy that 
requires the data and code necessary for reproducibility be 
made available post publication by the authors upon 
request. […] We chose a random sample of 204 scientific 
papers published in the journal Science after the 
implementation of their policy in February 2011. 
We found that we were able to obtain artifacts from 44% 
of our sample and were able to reproduce the findings for 
26%.



“
“
“

The reality

When you approach a PI for the source codes and raw 
data, you better explain who you are, whom you work for, 
why you need the data and what you are going to do with 
it. 

I have to say that this is a very unusual request without any 
explanation! Please ask your supervisor to send me an 
email with a detailed, and I mean detailed, explanation. 

The data files remains our property and are not deposited 
for free access. Please, let me know the purpose you want 
to get the file and we will see how we can help you. 

Responses when data/code was requested:



data available upon request 
≃ 

data not available 



Data should be FAIR

• Findable


• Accessible


• Interoperable


• Re-usable

https://www.force11.org/fairprinciples



tl;dr: please make use of data 
repositories



How to choose a repository?
• it depends…


• on data types,


• data size,


• and your academic field 


• F1000Research has guidelines that are pretty comprehensive (for 
biosciences at large at least): https://f1000research.com/for-authors/data-
guidelines

https://f1000research.com/for-authors/data-guidelines
https://f1000research.com/for-authors/data-guidelines


What if there’s no fitting repository?

• your chance to learn how to make your own! 😉



how to (not) pick a license
• CC 0


• CC BY


• CC BY-SA


• CC BY-NC


• CC BY-NC-SA


• CC BY-ND


• CC BY-NC-ND


• CC BY-OMG-WTF


• making your own data license?



data licensing

reusabledata.org

😱

http://reusabledata.org


what to do?

• as open as possible 

• as closed as necessary



how to not publish data

[…] publicly released a dataset on nearly 70,000 
users of the dating site OkCupid, including their 
sexual turn-ons, orientation, usernames and more. 
[…] These include things like whether they ever do 
drugs, whether they'd like to be tied up during sex, 
or what's their favourite out of a series of romantic 
situations.



how to not publish data

• Large data set full of sensitive, personal 
data


• No ethics approval for the data & paper


• No consent from the 70k participants


• Data not anonymized/de-identified



two problems here

• how data was shared


• how data was acquired 



unpublishable data



what to do?

• as open as possible


• as closed as necessary
Data for this specific article has been uploaded to the Cambridge Data Repository 
(https://doi.org/10.17863/CAM.8856) and password protected.  

Our participants did not give informed consent for their questionnaire measures to 
be made publicly available, and it is possible that they could be identified from this 
data set.  

Access to the data supporting the analyses presented in this article will be made 
available to researchers with a reasonable request to 
NSPNdata@medschl.cam.ac.uk. 



more formalized access 
restrictions?



 

http://synapse.org


acquiring data in the first place



data acquisition



participant-centered/lead research
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• participants can be involved in designing 
a project / study


• participants can give much better 
informed consent as a consequence



openness & participant-centered research



~10 - 17 Mio people 
already got their own 
genome analyzed through 
commercial entities!


But there was no data 
repository for it!



• open data ✔ 

• open source ✔ 

• crowdsourced ✔ 

• crowdfunded ✔

• ~7,000 users 

• >4,500 genetic data 
sets 

• 543 phenotypes w/ total 
of 60,000 answers



“ […] 
Your results show your European background very well. 

[…] 
However, you are a 'carrier' for one of the SNPs (rs1805128) in 
theKCNE1 gene which has been associated with 'torsade de 

pointes' (but the evidence is very poor!).  
[…] 

Also, there is no suggestion of consanguinity in your pedigree.  

Uses Cases



• people give consent to 
data sharing 

• people are willing to 
donate personal data 

• data is already being 
used

👍

• no grades of sharing 

• makes consent a one-
time decision 

• complete loss of 
control over data

👎



granular consent & 
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how does that work in 
practice?



Academic research using activity trackers
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Activity tracking apps / devices

Keeping Pace 
(Rumi Chunara, NYU)



Genome Exploration
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Genevieve 
Personal 


Genome Annotation

with Clinvar



Community research in Diabetes
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some numbers

• 5,691 registered users (2,251 w/ at least 1 data set)


• 15,119 data files available in total 


• 26 projects currently running



current data sources







we can now correlate data 
sources!

Do my step counts drop 
when it’s cold/rainy outside?

Does my daily workload influence 
how much I walk?



benefits of data aggregation: 
reproducible n=1 experiments









summary
• generalizable findings rely on sharing data


• there’s plenty of databases for sharing your data (your discipline is missing 
amongst these? maybe start your own 😉)


• share data with a license that allows re-use and remixing, but…


• data sharing can be tricky when dealing with humans


• be as open as possible, as closed as necessary


• think about how you collect and distribute data (consent-less scraping is out)



thanks!
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