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The best thing about being a statistician is
that you get to play in everyone’s backyard.

John Tukey
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A 12 parsec view of astrostatistics

1. Academic astronomers
2. Astronomical data

3. Astronomical statistics



https://flic.kr/p/2cE29qE

Astrostatistics...

...and astroinformatics are interdisciplinary fields that
perform research at the interface of astronomy and
statistics, computer science, applied math, and data

analytics...
Eadie et al. (2019)

... Is the analysis of astronomical observations and

linking data to astrophysical theory....
Feigelson et al. (2021)




Academic Astronomers

Quite numerate but statistics is
not part of their typical training.
Competent in general purpose
languages, e.g., Python, C.

Very large collaborations
o International

o Publicly funded
Everything is on the arXiv.

Diverse and welcoming
community.
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https://arxiv.org/list/astro-ph/new

Are just as bad at naming things as statisticians

Type |
No hydrogen

Type |l
Shows
hydrogen

Type la

Type Ibic
Weak or no silicon
absorption feature

Type II-P/-L/n
Type Il spectrum

' throughout

Type llb

Supernova taxonomy!(641(6%]

Thermal

Presents a singly ionised silicon (Si ) line at 615.0 nm (nanometers), near peak light runaway

Type Ib
Shows a non-ionised helium (He 1) line at 587.6 nm
Type Ic
Weak or no helium
Type II-P
Type II-P/L | Reaches a "plateau” in its light curve
No narrow | Type II-L Core collapse
lines Displays a "linear" decrease in its light curve (linear in
magnitude versus time)[©¢]

Type lIn
Some narrow lines

Spectrum changes to become like Type Ib

Source: Wikipedia


https://en.wikipedia.org/wiki/Supernova

Astronomical Data

Observational data
Dozens to millions of points
Quality is varied

Data includes error estimates
o heteroscedastic

Selection bias

Missingness is NAR
Non-gaussianity everywhere
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https://www.lsst.org/scientists/survey-design

Statistical Practice in Astronomical Science

Hold very tightly to mechanistic models and physically inspired
parameterisations.
Interested in explanatory models rather than predictive models.

Very active practitioners of Bayesian inference.
Often confine themselves to narrow suite of familiar methods.
Like to try cutting edge tools, e.g., deep learning.

Never tell me the odds.
Han Solo




What are the statistical
tools/models you find useful in
your work?

Linear generalized

Model fitting

Hypothesis testi

Linear regression
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The Astrostatistics Community

International Astrostatistics Association (IAA)

Astrostatistics Special Interest Group, International Statistical Institute (ISl).
Commission B3 Astroinformatics and Astrostatistics, International
Astronomical Union (IAU).

Astrostatistics Interest Group, American Statistical Association (ASA).
Working Group on Astroinformatics and Astrostatistics, American
Astronomical Society (AAS).

Informatics & Statistics Science Collaboration, Vera C. Rubin Observatory
Legacy Survey of Space and Time (LSST).

https://asaip.psu.edu/
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Don’t forget that statisticians are the free-est
of all scientists, they can work on anything. -

David R. Brillinger
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