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The LIGO Scientific, Virgo and KAGRA Collaborations recently released the third gravitational-wave transient
catalog or GWTC-3, significantly expanding the number of gravitational wave (GW) signals. There are various
models proposed to describe the underlying mass distribution of these compact objects using computational
extensive Bayesian hierarchical models and use them to predict the formation channels of these compact ob-
jects. In this work we are proposing a fast and flexible Kernel density estimator (KDE), to reconstruct the mass
distribution of LIGO-Virgo binary mergers from parameter estimation outputs of the observation of gravita-
tional waves from publicly available data from GWTC-2 including O1, O2, and O3a observing runs. Under
some conditions (sufficiently high statistics, sufficiently low individual event measurement error relative to
width of population features) a simple kernel density estimator reconstruction of the mass distribution from
parameter estimation median masses will be sufficiently accurate. We propose this in combination with a fast
polynomial fit (to injection results) of the mass-dependent sensitivity as a simple non-parametric method for
comparison with established Bayesian hierarchical models. We also propose a method to identify significant
features such as peaks in the underlying distribution.
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