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Weakly Supervised Discrimination

- Data driven discrimination between ER and NR
- Already used by ATLAS to solve the Data-MC mismatch

- Weak supervision framework allows us to train on mixed samples, while still

learning Signal vs Background discrimination



The CWOLA Approach

- Consider Two Mixtures with different signal fractions

Py, (%) = fi ps(X) + (1 = f1) pp(x), Pu,(%) = fo ps(x) + (1 = 1) pp(x),

e.g.: AmBe - more NR e.g. : standard
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The CWOLA Approach

- The optimal classifier for distinguishing those two misture is

fips(x) + (1 = f)pp(xX)

Ly (%) = - — .
I faps(®) + (1 = f)pp(®)
MEeDY Py BT ] @) + (=)
l ()_C)) Paper:
Lgp(X) = £5 —. https://arxiv.org/abs/1708.02949
pp(x) o o

- Also optimal for distinguishing signal vs background!


https://arxiv.org/abs/1708.02949

Expected performance

Simple Estimate of AmBe Induced events

- Consider the expected region for NR in the energy-density plane (GREEN)

AMBE: Energy vs Density
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- The expected NON NR events can be inferred from STD runs

A&TD

E&TD

EAmBe

= XT::'A%mBe__M’

> AF,=—
AmBe




Expected performance

Simple Estimate of AmBe Induced events

« The fraction of events attributable to AmBe is:
AF, = (32.0+0.9) %

« Therefore the mixture can be modelled as:
Pamp.(X) = aSx) + (1 —a)B(x), a=AF,
« The Maximum AUC achievable for the model is

AUChx = 01 —a)-054+a-1.0 = 0.5+% = (.660 £ 0.005
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Threshold Evaluation

CWola classifier output distributions
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AmBe Test Set: Energy vs Density CWola-Positive Events
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What is the network learning?

SC_Irms vs score

sc_rms distributions

sc_lpDamplitude
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sc_lpOprominence vs score

sc_lpOprominence distributions
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