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Hubble constant using
gravitational wave data
has allowed for a new way
for the expansion of the
universe to be probed.
The use of binary black
hole merger events to
measure the Hubble
constant may shed
considerable light on the
current Hubble tension.
Galaxy redshift surveys
are a key ingredient for
the application of these
dark sirens in the
measurement of H,,.
Improving the
performance of dark
sirens requires a better
understanding of the
photometric redshift
errors.
Current redshift values
used by LIGO for
cosmological inference
are assumed to have an
associated Gaussian
error.
Quantification of the
redshift posteriors
would give a more
accurate result in the
overall.

*  Photometric redshift

surveys often contain
significant errors.

« Spectroscopic surveys

are expensive and rely
on cosmological
models

* Machine learning

techniques are
advantageous in that
they don't rely on
these models.
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The photometric versus spectroscopic

redshift and PIT plot of GALPRO when

trained and tested using subsets of the
Zhou et al dataset.
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reliable method to generate
redshift posteriors to better
represent these photometric
errors.
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The |n|t|al callbratlon showed that GALPRO is very useful
when provided with an incomplete galaxy survey with
missing spectroscopic values, as missing redshift can be

accurately predicted.

Tests were run using the Zhou
et al. dataset to determine
how statistically similar the
training and testing datasets
must be for GALPRO to be
applicable.

The training and testing
datasets were found to
require similar redshift
distributions and overlap by
at least 90% in the band
ranges to give accurate
results.

GALPRO was then trained
using the Zhou et al. dataset
and applied to a sample from
the PanSTARRS survey to
explore if GALPRO could be
trained using a trusted
dataset and applied to a
general, new survey.
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The photometric versus spectroscopic =
redshift plot and PIT of the PanSTARRS

sample when trained using the Zhou et al
dataset. The scatter and PIT demonstrate

a failure in the learnt mapping of the
algorithm.
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Redshift of Zhou et al. Galaxies
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CDFs of Redshift Distributions for Zhou et al and PanSTARRS Samples
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The redshift distributions and their
compared CDFs for the PanSTARRS
and Zhou datasets.

Despite this, application of the
algorithm still resulted in a
catastrophic failure, indicating
that there must be some
underlying fundamental
difference between the two
surveys that cause the program
to not learn the correct mapping.
This serves as a cautionary tale in
the application of random forests
to new surveys when generating
photometric redshift posteriors.
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