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• Measuring model parameters, choosing between 
models

• Setting limits, discovery
• Determination of systematic uncertainties
• Unfolding
• Machine learning for event reconstruction and 

classification

PHYSTAT-nu @ CERN 2019
“The workshops deals with the statistical issues in 
the broad range of modern neutrino physics, in 
particular in view of the increased precision of 
current and future experiments. Topics to be 
included are

https://indico.cern.ch/event/735431/

https://indico.cern.ch/event/735431/
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Bias ahead!
• Personal selection of “interesting” presentations, 

discussions, comments
– Also just stuff that I have learned

• Try to reflect “general opinion” (where even 
applicable), but no guarantee

• If you have any further questions, ask your doctor or 
pharmacist or nurse a proper statistician.
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New insights in neural networks
• “Introduction to Statistical Issues for Phystat-nu” by Louis Lyons 

https://indico.cern.ch/event/735431/contributions/31
75658/attachments/1777100/2889616/Introductory_
Statistics_for_PHYSTAT-nu2019.pdf

https://indico.cern.ch/event/735431/contributions/3175658/attachments/1777100/2889616/Introductory_Statistics_for_PHYSTAT-nu2019.pdf
https://indico.cern.ch/event/735431/contributions/3175658/attachments/1777100/2889616/Introductory_Statistics_for_PHYSTAT-nu2019.pdf
https://indico.cern.ch/event/735431/contributions/3175658/attachments/1777100/2889616/Introductory_Statistics_for_PHYSTAT-nu2019.pdf
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Faster FC
• “Efficient Neutrino Oscillation Parameter Inference with 

Gaussian Process” by Nitish Nayak

https://indico.cern.ch/event/735431/
contributions/3268204/attachments
/1784942/2905664/nitish_gpfc.pdf

https://indico.cern.ch/event/735431/contributions/3268204/attachments/1784942/2905664/nitish_gpfc.pdf
https://indico.cern.ch/event/735431/contributions/3268204/attachments/1784942/2905664/nitish_gpfc.pdf
https://indico.cern.ch/event/735431/contributions/3268204/attachments/1784942/2905664/nitish_gpfc.pdf
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Better regularisation of unfolded 
results

• “Introduction to Unfolding: A Statistician’s Perspective” by 
Mikael Kuusela

https://indico.cern.ch/event/735431/cont
ributions/3275244/attachments/1784103
/2904689/PhystatNu_2019.pdf

https://indico.cern.ch/event/735431/contributions/3275244/attachments/1784103/2904689/PhystatNu_2019.pdf
https://indico.cern.ch/event/735431/contributions/3275244/attachments/1784103/2904689/PhystatNu_2019.pdf
https://indico.cern.ch/event/735431/contributions/3275244/attachments/1784103/2904689/PhystatNu_2019.pdf
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Re-bin after unfolding
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Beware the correlations
• “Unfolding: the neutrino experiment experience” by Philip Rodrigues

https://indico.cern.ch/event/735431/contributions
/3137826/attachments/1781943/2904065/physta
t-nu-2019-neutrino-unfolding.pdf

https://indico.cern.ch/event/735431/contributions/3137826/attachments/1781943/2904065/phystat-nu-2019-neutrino-unfolding.pdf
https://indico.cern.ch/event/735431/contributions/3137826/attachments/1781943/2904065/phystat-nu-2019-neutrino-unfolding.pdf
https://indico.cern.ch/event/735431/contributions/3137826/attachments/1781943/2904065/phystat-nu-2019-neutrino-unfolding.pdf
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Sharing data the LHC way
• “Statistical model building at the LHC” by Wouter Verkerke

https://indico.cern.ch/event/735431/contribu
tions/3137802/attachments/1783665/29029
94/phystatnu_modeling.pdf

https://indico.cern.ch/event/735431/contributions/3137802/attachments/1783665/2902994/phystatnu_modeling.pdf
https://indico.cern.ch/event/735431/contributions/3137802/attachments/1783665/2902994/phystatnu_modeling.pdf
https://indico.cern.ch/event/735431/contributions/3137802/attachments/1783665/2902994/phystatnu_modeling.pdf
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Frequentist v Bayesian
• “PhyStat-ν 2019, A Statistical Summary” by David A. van Dyk

https://indico.cern.ch/event/735431/contribution
s/3137832/attachments/1785472/2906708/phy
statnu-summary.pdf

https://indico.cern.ch/event/735431/contributions/3137832/attachments/1785472/2906708/phystatnu-summary.pdf
https://indico.cern.ch/event/735431/contributions/3137832/attachments/1785472/2906708/phystatnu-summary.pdf
https://indico.cern.ch/event/735431/contributions/3137832/attachments/1785472/2906708/phystatnu-summary.pdf
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Maybe avoid unfolding
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Beware the priors
• “Fits to large and combined data sets” by Stefano Gariazzo

https://indico.cern.ch/event/735431/contributi
ons/3137797/attachments/1782612/2900773
/1901_phystat-nu.pdf

https://indico.cern.ch/event/735431/contributions/3137797/attachments/1782612/2900773/1901_phystat-nu.pdf
https://indico.cern.ch/event/735431/contributions/3137797/attachments/1782612/2900773/1901_phystat-nu.pdf
https://indico.cern.ch/event/735431/contributions/3137797/attachments/1782612/2900773/1901_phystat-nu.pdf
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Disclose everything!
• “Statistical Issues & Methods in Neutrinoless Double-beta 

Decay Experiments” by Matteo Agostini 

https://indico.cern.ch/event/735431/contribut
ions/3137822/attachments/1784175/290406
9/agostini-0vbb-phystat.pdf

https://indico.cern.ch/event/735431/contributions/3137822/attachments/1784175/2904069/agostini-0vbb-phystat.pdf
https://indico.cern.ch/event/735431/contributions/3137822/attachments/1784175/2904069/agostini-0vbb-phystat.pdf
https://indico.cern.ch/event/735431/contributions/3137822/attachments/1784175/2904069/agostini-0vbb-phystat.pdf
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More cooperation
• Big LHC experiments have dedicated “statistics 

committees”
– Quite useful in making sure “correct” methods are used

• Many neutrino experiments are too small for own 
committee

• Possible solution:
Inter-collaboration statistics committee?
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Folding forward
• “ReMU – Response Matrix Utilities” poster by Lukas Koch (me)

https://indico.cern.ch/event/735431/contrib
utions/3273211/attachments/1784381/290
4492/ReMU_Poster.pdf

https://indico.cern.ch/event/735431/contributions/3273211/attachments/1784381/2904492/ReMU_Poster.pdf
https://indico.cern.ch/event/735431/contributions/3273211/attachments/1784381/2904492/ReMU_Poster.pdf
https://indico.cern.ch/event/735431/contributions/3273211/attachments/1784381/2904492/ReMU_Poster.pdf
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Replace full detector MC 
with matrix multiplication

Include detector systematics 
as set of matrices

Multiple possible ways to 
handle backgrounds

Statistician
approved
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Thank you!
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