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Today's updates:

Neyman Construction with a new systematics-compatible workflow using Minuit:

e Understanding the issue with some NPs, namely the 5th and 11th ones (see slide 3)

e Possible paths proposed to further troubleshoot the issues with these NPs.



Reminder

Choosing few NPs to start exploring systematics

Which NPs have the most effect on our dataset?

ATLAS Internal

ost-fit impacts_list[o] Pre-fit impacts_list[o]
=6+A6 6=6+A6

6-n6 6=6-06

[
. 6
. o

For practicality, let’s number NPs in order of “impactfulness”:
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Coverage plots of alpha_hat

ATLAS internal

% --@-- Minuit-profiled - g Minuit-profiled
% -+ Minuit-reminimised --%ﬁg‘Minuit-reminimised
: These two different curves come from the

fact | tried:
1) using Minuit “mnprofile” function
2) re-instantiating a Minuit object for each
alpha.
Conceptually, it should give the same result.
Differences come from Minuit’s
performance.
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This is for a non-problematic NP This is for NP 5, one of the NP causing
(NP2 &3) problematic behaviour

It seems that in the case of NP5, the minimum alpha=0 is only a local minimum, with the risk of “falling off” to
extreme values of alpha.



Coverage plots of alpha_hat
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For some pseudo-experiments, the local minimum at alpha=0 seems very unstable and Minuit goes to extreme
nonsensical values of alpha to minimize the NLL.




Coverage plots of alpha_hat
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2.0 2.5 3.0 This is for NP 5, one of the NP causing
Hoff - shell problematic behaviour

When ignoring Minuit minimizations where alpha is extreme (or the NLL value is extremely small), we get back an
expected profile NLL (on the left).




Plans to solve this issue

e Use newly trained density ratios.

e Use alternative systematics’ variations interpolation functions.
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o  Cantry Polynomial Interpolation for all alpha.
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o Cantry Piecewise Exponential Interpolation for all alpha.
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e Put hard bounds on alpha for Minuit: bounds of [-1.5, 1.5], or even [-1, 1] and see what happens.



Final comments

> Current status of Neyman Construction with systematics:
o two exclusively shape NPs (5th and 11th most impactful) do not provide reliable NLL
minimisation with Minuit: Neyman construction does not seem possible/reliable.

o NLL seems very unstable under alpha and alpha=0 is not a global minimum

o Now using updated density ratios
o Planto use alternative interpolation techniques for systematics’ variations.

o Planto also try putting hard bounds on alpha in Minuit to see what results we get.

Code for bootstrap is on GitHub: https://github.com/Maury98/bootstrap SBI



https://github.com/Maury98/bootstrap_SBI

