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Pareto optimization for decorrelated taggers
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Jet taggers that are decorrelated from certain observables, such as mass, are of increasing interest for experi-
mental measurements.

Several methods have been proposed to design taggers that balance discrimination power against correlation.
As a fundamentally multi-objective optimization problem, there is an infinite set of Pareto-efficient solutions,
known as the Pareto frontier.

We demonstrate that while most existing methods can generally converge to some solution near this frontier,
there is often limited control over the exact trade-off point achieved, even when the surrogate objective in-
cludes a tunable hyperparameter.

We also demonstrate some qualitative features of this Pareto frontier using a toy model with an analytic like-
lihood, allowing us to probe the exact points at which optimal discrimination and decorrelation occur.
Lastly, we discuss the use of these qualitative features as a map for locating optimal working points for real-
world taggers, for which no tractable likelihood is available.
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