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[Task 5.3] Make the most of (all) data - and more
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Identify and document sound statistical methods to combine results from different experiments   
  
Pros  
 Faster science: maximize informing/constraining power of data — accelerate progress 
 Better science: Discussion, sharing, and comparison of experiment-specific practices fosters 
cross-fertlization. Converge toward standard scientific practices (the good ones, hopefully) 
 Open, persistent science: combining lots of highly multidimensional data forces experiments to 
think in advance about standard formats, and document them sufficiently 
 Seeding future science: inter-experiment interaction and collaboration generates scientific and 
personal bounds that will yield future ideas, collaborations etc 

Caveats   
• Risk for bias/group-think: compartimentation and competition among experiments has a solid 

scientific motivation: diversity of approaches and forced self-reliance reduces the risk of 
experimenters’ biases in the final results ==> important that combinations happen *after* 
individual results are approved and reported publicly.  

• Risk of temporary inefficiencies/slow-downs: more careful analysis design from the get go (e.g., 
think in advance / agree on coherent classification of systematic sources, statistical inference 
etc) 

• Risk of proliferation/incoherence: structured groups devoted to combinations of published 
results exist. Need to interact/collaborate with them to avoid proliferation of conflicting results  
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Belle II and T2K approach: learning-by-doing
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Belle II and T2K approach: learning-by-doing

The early attempts…
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…have become the new standard
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…the new standard…
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…the new standard…
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Lessons learned

The task is just as challenging as previous anticipated (but not more challenging). 
The benefits surpass our anticipations. 

In addition to increasing knowedge by sharing, impact on physics results oftentimes exceeds 
naive expectations. 
  
When data are scarce and likelihoods far from the asymptotic regime, combinations of data 
sets enable precision gains that exceed, sometimes significantly the expected ~1/sqrt(N) as 
solution degeneracies are lifted and non-Gaussian likelihoods become more Gaussian. 
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In parallel: data preservation becoming a standard too  
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Now and next 

Distilling the lessons into a coherent set of guidelines, good practices, and caveats and reverse 
them in a short document 


