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Many Definitions of Reproducibility

(S. N. Goodman, D. Fanelli, J. P. A. Ioannidis, 
Science Translational Medicine, 2016)

(V. Stodden, Amstat News, 2011)

(R. D. Peng, Science, 2011)



Definition of Reproducibility

Reproducibility in empirical AI research is the ability of 
an independent research team to produce the same 
results using the same AI method based on the 
documentation made by the original research team. 



Degree of Reproducibility





Reproducibility Metrics



WHAT WE GAIN



We Can Specify How Well Research is 
Documented
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We Can Measure Improvement
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We Can Compare Research: Papers

(Gundersen et al, forthcoming)



We Can Compare Research: Conferences

(Gundersen, Kjensmo, AAAI, 2018)



We Can Compare Research: Groups

(Gundersen, AI Magazine, forthcoming)

Method Data Experiment

Academia versus Industry



We Can Compare Software Frameworks

(Isdahl et al, forthcoming)



We Could Empirically Find What Entails Well-
Documented Research

?



Compute the Likelihood of Success?
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We Should Be Able to Measure Success

21

Success: 3%

Partial success: 30%

Failure: 30%

No result: 23%

Filtered out (R3): 27%

(Gundersen et al, forthcoming)



We Can Set the Bar Based on What We Want 
to Achieve
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EXPERIMENTS



Experiment I and II
• We surveyed 400 papers. 

• 100 papers from each installment of AAAI 2014, 
AAAI 2016, IJCAI 2013 and IJCAI 2016. 

• Six reproducibility metrics proposed for quantifying 
the reproducibility.

(Gundersen, Kjensmo, AAAI, 2018)



Results I: Factors and Variables

ExperimentMethod Data

(Gundersen, Kjensmo, AAAI, 2018)



Results II: Reproducibility Degree

(Gundersen, Kjensmo, AAAI, 2018)



Results III: Change over Time

(Gundersen, Kjensmo, AAAI, 2018)



Results IV: Industry vs Academia

(Gundersen, AI Magazine, 2019)

Method Data Experiment



Results V: Industry vs Academia

(Gundersen, AI Magazine, 2019)



Experiment III

(Isdahl and Gundersen, eScience, 2019)





Experiment IV
• We selected 30 papers to reproduce 

• Ten most cited AI papers from 2012, 2014 and 2016 
based on numbers from Scopus. 

• Structured research procedure.

(Gundersen et al, forthcoming)



Research Procedure
• Reproduce research that shared code and data or 

data (filtered out R3 papers).  

• Time-boxed the work put into each research paper 
to 40 hours effective work time. 

• Stopping criteria (computing resources, paywall 
data sets, only qualitative results presented).

(Gundersen et al, forthcoming)



Results: Outcome per paper

34

Success: 20%

Partial success: 13%

Failure: 23%

No result: 17%

Filtered out (R3): 27%

(Gundersen et al, forthcoming)



Top Six Causes of Failure
• Aspect of implementation not described or ambiguous 

(R2). 
• Aspect of experiment not described or ambiguous (R2). 
• Not all hyper-parameters are specified (R2).  
• Mismatch between data in paper and available online 

(R1+R2). 
• Method code shared, experiment code not shared (R1). 
• Method not described with enough detail (R2).

35 (Gundersen et al, forthcoming)



“IT IS MORE LIKE WE ARE STANDING 
ON EACH OTHERS FEET”



EVALUATIONS
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