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Negative-weight suppression

Negative weights arise in calculations for many reasons. A problem not just for the
numerical stability and the sample size needed for the calculation (which translates into
limiting the precision and complexity of the calculations that can be performed). But
negative weights and the breakdown of a probabilistic interpretation is a problem also for
the application of many Al and machine learning techniques.

CERN TH organized and supported a workshop on Negative-Weight suppression in
Monte Carlo Samples May 5-9."
Three main topics discussed :-
@ Elimination of events with negative weights for production of colour singlet particles
@ The application of methods of negative weight suppression in NNLO calculations
@ Novel methods for the suppression of negative weights

'Organized and supported in the context of the Next Generation Triggers project
(https://nextgentriggers.web.cern.ch), task 1.5
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Negative-weight suppression

All approaches introduce changes to long established approaches. Challenge:
@ verify the methods do not change the description of the physics
@ methods for comparing the improvement in the weight distribution
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Negative-weight suppression

Work at Les Houches: Continue investigations started at CERN
@ Statistical tests, e.g. two-sample Kolmogorov-Smirnov. Standard y? insufficient, since
one needs to test for systematic deviations, rather than purely statistical deviations.

@ |deas for how to illustrate and measure the variance reduction. Not necessarily only
for overall distribution, but perhaps also differentially for distributions (i.e.
improvement vs. p; etc).

Several ideas exist. Welcome new suggestions, and event samples to use for verifying
whether the tests can identify both correct and wrong results.

Jeppe R. Andersen Negative-weight suppression Les Houches, June 18, 2025



Example from arxiv:i2411.11651 (Andersen, Cueto, Jones, Maier)
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Example from arxiv:i2411.11651 (Andersen, Cueto, Jones, Maier)
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Example from arxiv:i2411.11651 (Andersen, Cueto, Jones, Maier)
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Example from arxiv:i2411.11651 (Andersen, Cueto, Jones, Maier)
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Suppressing negative weights in generation
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