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How Can We Know It Is 
Shoulders We Stand On? 
Measuring reproducibility



The Scientific Method in Empirical AI 
Research



Defining Reproducibility I

(R. D. Peng, Science, 2011)



Defining Reproducibility II
Replication is to re-run the experiment with code and 
data provided by the author.  

Reproduction implies both replication and the 
regeneration of findings with at least some 
independence from the [original] code and/or data. 

(V. Stodden, Amstat News, 2011)



Defining Reproducibility III
Methods reproducibility: The ability to implement, as exactly as 
possible, the experimental and computational procedures, with 
the same data and tools, to obtain the same results.  

Results reproducibility: The production of corroborating results 
in a new study, having used the same experimental methods.  

Inferential reproducibility: The drawing of qualitatively similar 
conclusions from either an independent replication of a study or a 
reanalysis of the original study. 

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



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. 



Documentation
• Method: Report, the textual description of method 

(system/algorithm/experiment) - human to human - 
abstract concepts. 

• Data: Represents the world the AI method operates 
in. Used for testing hypotheses. 

• Experiment Setup: Code (AI method implementation 
+ experiment code) + hardware
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Quantifying Reproducibility



(Gundersen, Kjensmo, AAAI, 2018)

A Normalized Metric



WHAT WE GAIN



We Can Specify How Well Research is 
Documented
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(Gundersen, Kjensmo, AAAI, 2018)



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
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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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• State of the Art: Reproducibility in Artificial Intelligence O. E. Gundersen and S. 
Kjensmo, AAAI 2018 

• On Reproducible AI O. E. Gundersen, Y. Gil and D. W. Aha, AI Magazine, Fall 2018.  

• Standing on the Feet of Giants O. E. Gundersen, AI Magazine, forthcoming 2019.  

• Supporting Reproducible Experiments - A Survey, R. Isdahl and O. E. Gundersen, 
forthcoming 2019. 

• What We Learned When Reproducing the Most Cited AI Research, O. E. 
Gundersen, O. Cappelen, N. Grimstad, M. Mølnå, forthcoming 2019.
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