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More Details

• Slides for the Reproducibility Workshop on Monday 27th August:

10.6084/m9.figshare.7016402
10.6084/m9.figshare.7016315

https://doi.org/10.6084/m9.figshare.7016402
https://doi.org/10.6084/m9.figshare.7016315


What is Reproducible Research?

“Reproducible research is the idea that data analyses, 
and more generally, scientific claims, are published with 
their data and software code so that others may verify 
the findings and build upon them. The need for 
reproducibility is increasing dramatically as data analyses 
become more complex, involving larger datasets and 
more sophisticated computations.”
- Roger D. Peng (PhD). John Hopkins University

“Reproducibility is a minimum necessary condition 
for a finding to be believable and informative.”

- NSF Report of the Subcommittee on Replicability 
in Science (2015)



What is Reproducible Research?
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What’s the Big News?

• Science has always been about building upon 
others’ work:

"If I have seen further it is by standing on the 
shoulders of Giants.”
- Isaac Newton, 1675

• The first step in being able to ‘see further’ is 
the ability to reproduce each others’  
experiments



The Reality



The “Reproducibility Crisis”

• Amgen could only reproduce 6/53 (11%) “landmark” studies.
• Bayer Healthcare 20-25% of 67 studies reproduced 

Nature volume 483, pages 531–533 (29 March 2012)



• Replicated 21 studies 
• Replication studies pre-

registered
• Highly powered, 5x sample 

size as previously

• Able to replicate 62%
• Effect size ~50% of original

• Importantly, were able to 
predict the replicability



Impact



“It’s not recriminations about who is a bad 
researcher or otherwise .. Replication in 2012 
felt like an attack because it was so rare in 
science at the time. Now it’s become normal.”

“Science is really a process of uncertainty 
reduction.”
- Brian Nosek (D. Center for Open Science, 
University of Virginia)



Baker M, Nature 533, 452–454 (26 May 2016)



Survey on Reproducibility

https://dundee.onlinesurveys.ac.uk/reproducible-forensic-science
• Closes 7th September

https://dundee.onlinesurveys.ac.uk/reproducible-forensic-science


Example - Activity Level Reporting 

• Nienke Mulder yesterday presented the NRGD plan on standardising ALR:
• Talk No 0004 “Standardizing DNA-reporting on activity level: a challenging 

opportunity”

• SWOT analysis
• Weaknesses

• Lack of (structured) data
• difficult to transpose data from literature

• Opportunity 
• drive collection of data
• International collaboration to get data
• Knowledgebase

• Threat
• lack of funding



Miscarriages of Justice (MoJ)



NAS & PCAST Reports

“Testimony based on faulty 
forensic science analyses may 
have contributed to the 
wrongful conviction of innocent 
people”

“In a number of disciplines, forensic science 
professionals have yet to establish either the 
validity of their approach or the accuracy of 
their conclusions.”

“…available scientific evidence strongly 
suggests that examiners not only cannot 
identify the source of bitemark with 
reasonable accuracy, they cannot even 
consistently agree on whether an injury is 
a human bitemark.”

“with the exception of nuclear 
DNA analysis, however, no 
forensic method has been 
rigorously shown to have the 
capacity to consistently, and with 
a high degree of certainty, 
demonstrate a connection 
between evidence and a specific 
individual or source. “



Increasing use of Algorithmic Tools

• Challenges of algorithmic policing and AI forensic tools
• Little oversight
• Risk of enabling “biases” en masse

• PredPol
• Already being used by LAPD
• Completely unverified
• Unpublished
• Closed “black box”



Increasing use Algorithmic Tools

• COMPAS - Correctional Offender Management Profiling for Alternative 
Sanctions
• Predicts risk recidivism for offenders in the next 2 years, based 137 features
• Developed in 2000
• Studies in 2014 & 2018 found it be biased against African Americans and not very 

accurate overall



Algorithmic Bias

• Real risk that new algorithms 
simply perpetuate human 
biases implicitly

“caution must be used in 
incorporating modules constructed 
via unsupervised machine learning 
into decision-making system”



Pressures to Implement Untested Methods

2/104 alerts found to be 
“positive matches”



How do we Ensure Reproducibility

• Make data available by default
• Share methods and resources openly

• Collaborate
• Share the load
• Share the benefits
• Make scripts, code and software as freely available as possible

• Allow (and help!) others scrutinise our work

• Must balance speed of response to changing landscape of threats with 
taking the time for rigor and validity in our science.



How do we Ensure Reproducibility

• Funders are supporters of Reproducible and Open Science
• Build infrastructure (e.g. European Open Cloud)
• Funding openness (e.g. Gold Open Access funding to Universities)
• Require data to be open and available for upto 10 years

• New (and traditional) publishers are enabling this
• Many free tools available to support reproducibility



”Ensemble pour la paix et la justice”

“Give me a lever long 
enough and I shall move 
the world”
- Archimedes

c.cole@dundee.ac.uk
www.dundee.ac.uk/leverhulme
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