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A new method for the data driven estimation of
background using GAN
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In this contribution we present a novel data driven method for the estimation of background by generating a
newmisidentified object using generative adversarial networks (GAN). InHigh Energy Physics, characterizing
signal hypothesis requires distinguishing its signature from a large number of background processes with
similar final states. Machine learning (ML) classification algorithms are widely used to obtain the optimal
separation between signal and background processes. However, constraints on the storage and computing
power restrict the generated sample size, which may cause Monte Carlo (MC) simulation of events with
large population weights. The training of ML algorithms with these limited size samples may degrade the
classification performance.
Many of these background events come from processes similar to signal process, but with one (or more)
misidentified object (such as γ + jets background process for the H → γγ analysis). Therefore, a good
description of these background processes is important for the sensitivity of the analyses. In this presentation,
a novel technique using a GAN based object simulation is presented. A conditional GAN algorithm is used
to simulate a new misidentified object for the data events that cannot pass the object identification criteria.
Hence, this large sample of filtered out data events can be used in the description of the processes with
misidentified objects. We demonstrate that using conditional GAN algorithm, the observables of the generated
object retains the correlations with other features.
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