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Apply PU (positive and unlabeled data) learning to 
stellar elemental abundances that are listed in the 
Hypatia Catalog (Hinkel et al. 2016)

Evaluate the power of PU learning for reliably 
determining the list of stellar elemental abundances 
that correlate with the presence of exoplanets

Objectives

Background

Approach and Results

The recall rate and accuracy 
are two important measures 
because the main task is to 
recover/predict the 
exoplanet-host stars

The performances 
of all 10 classifiers

are comparable

Two PU learning methods are used: 
PU bagging and Two-step approach

The number of the reliable negative 
samples is increased in the two-
step approach (the last three rows)

PU bagging achieved slightly better 
performance

The current data quality is 
not good enough to reliably 

list up the key stellar 
elemental abundances for 
predicting the presence of 
exoplanets, even applying 
the PU learning methods

Stellar properties may 
dictate planet formation

The Fe abundance is 
widely used for 
efficiently detecting 
giant exoplanets

Machine learning may 
be useful for listing up 
all the key elementsHinkel et al 2019

Significance/Benefits to JPL and NASA

Publications Hansen, Byun, Rebbapragada, 
2021, AJ, in prep

This work provided novel insights about the power of PU 
learning on the relation between stellar elemental 
abundances and the detectability of exoplanets

Our finding determined the future direction of research, 
where stellar elemental abundances will/should be 
estimated from observationally unbiased stellar spectra 
and uniform/consistent data analyses.

A new bridge between exoplanet science and data-driven 
science was created
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