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Bayesian forward modelling: the ideal scenario
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BayeS|an forward modellmg the challenge
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x [Mpc/h]

Likelihood-based solution: BORG at work

www.aquila-consortium.org/
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All data products are publicly available:
hitps://github.com/florent-leclercg/borg sdss data release, doi: 10.5281/zenodo.1455729

Jasche, FL & Wandelt 2015, arXiv:1409.6308
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L ikelihood-free inference: two scenarios

* Specific cosmological * Model-independent
models (d < 10), general theoretical
exploration of parameter parametrisation (d = 100),
space strong existing constraints

In parameter space

° Bayesian Opt|m|sat|on ¢ SimUIator EXpanSion fOr
Inference (BOLFI) (SELFI)
Gutmann & Corander 2@7]69 arXiv:1501.03291 FL; EWZL Jasche & Heavens 2%@TXHVﬂ9@2ﬂ@ﬂ49
FL 2018, arXiv:1805.07152 | thought of the name after
develg)ing the method!
o
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BOLFI: Data acquisition

Bayesian Optimization in Action

Gausian Process Predicted Mean
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F. Nogueira, hitps://github.com/fmfn/BayesianOptimization
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BOLFI: Re-analysis of the JLA supernova sample

JLA Hubble diagram

Correlation matrix
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* 6-parameter model:

2 cosmological parameters +|4 nuisance parameters
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FL 2018, arXiv:1805.07152
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Betoule et al. 2014, arXiv:1401.4064
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BOLFI: Re-analysis of the JLA supernova sample

Rejection sampling, ~ 450, 000 simulations

BOLFI, 6,000 simulations
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- The number of required simulations is reduced by:

« 2 orders of magnitude with respect to likelihood-free rejection sampling
(for a much better approximation of the posterior)

* 3 orders of magnitude with respect to exact Markov Chain Monte Carlo sampling

FL 2018, arXiv:1805.07152
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SELFI: Method

?(0) * Gaussian prior + Gaussian effective
likelihood

* Linearisation of the black-box around
an expansion point + finite differences: @
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I»The posterior is Gaussian and ¢
analogous to a Wiener filter:
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FL, Enzi, Jasche & Heavens 2019, arXiv:1902.10149
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A black-box: Simbelmyne @memaﬁthe name at
thicoffee break.

. . e
Publicly available code: S
https://bitbucket.org/florent-leclerca/simbelmyne/ )
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SELFI + Simbelmyné: Proof-of-concept

12 l ! | T
| groundtruth
prior |
ll 111 ............................ I‘eCOHStI‘UCtiOIl .............................................. 4
{  BOSS __
= \“\ Bl IR b= '
S LT
- | ;
A U
|
09_ et e N -
| : |
08 0.1 0.7 0.3 0.1 0.5 0.6

Ninodes X k‘?’: 5 times more modes are used in the analysis

FL, Enzi, Jasche & Heavens 2019, arXiv:1902.10149
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