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All possible FCsAll possible ICs

Forward model

Observations

Bayesian forward modelling: the ideal scenario
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d≈107

Bayesian forward modelling: the challenge
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The (true) likelihood
lives in
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Likelihood-based solution: BORG at work

ObservationsFinal conditionsInitial conditions
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All data products are publicly available:
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https://github.com/florent-leclercq/borg_sdss_data_release
https://www.aquila-consortium.org/
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Likelihood-free inference: two scenarios

• Specific cosmological 
models (            ), general 
exploration of parameter 
space

• Bayesian Optimisation 
for Likelihood-Free 
Inference (BOLFI)

• Model-independent 
theoretical 
parametrisation (              ), 
strong existing constraints 
in parameter space

• Simulator Expansion for 
Likelihood-Free Inference 
(SELFI)
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I thought of the name after
developing the method!
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BOLFI: Data acquisition
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BOLFI: Re-analysis of the JLA supernova sample
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• 6-parameter model:
2 cosmological parameters + 4 nuisance parameters
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BOLFI: Re-analysis of the JLA supernova sample
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• The 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
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SELFI: Method

• Gaussian prior + Gaussian effective 
likelihood

• Linearisation of the black-box around 
an expansion point + finite differences:

• The posterior is Gaussian and 
analogous to a Wiener filter:
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gradient of the black-boxcovariance of summaries

observed summaries

prior covariance

expansion point
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A black-box: Simbelmynë

Survey simulation:
Redshift-space distortions, galaxy 

bias, selection effects, survey 
geometry, instrumental noise

Dark matter simulation 
with tCOLA/sCOLA
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Publicly available code:

Initial conditions Final conditions (dark matter) Galaxies

I’m happy to explain the name at 
the coffee break.
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https://bitbucket.org/florent-leclercq/simbelmyne/


Florent Leclercq

SELFI + Simbelmynë: Proof-of-concept
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:    times more modes are used in the analysis


