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Bayes equation for SNe Ia
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Standard (�2) method

• Above extract from Astier 2006
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What is p(ĉ, x̂
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Choice 1: ‘Uninformative’ prior

• Choose broad flat priors on latent c
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• Next do integrals over dc
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Choice 1: ‘Uninformative’ prior

• After dc
i

dx

1i

integrals, we have:
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• Exponential term is identical to �

2 of standard method

• Using this expression results in a biased estimator for ↵

• The method is correct, however, the choice of prior is incorrect.

1102.3237v4 & 1207.3705v1
m.march@sussex.ac.uk



Which priors on the latent c
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• If not properly accounted for, this leads to a bias in the recovery of the SN
parameters ↵ and �.

• Solution is to put an informative prior the latent x
1

i and c

i

. [Gull, 1989].
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Choice 2: ‘Informative’ prior

• Choose Gaussian priors on latent p(c
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Choice 2: ‘Informative’ prior

• Integrate over latent parameters c, x
1

analytically.

• Integrate over population parameters c
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to obtain e↵ective likelihood:
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• Integrate over population parameters R
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numerically.

• This choice of prior gives the correct likelihood for p(ĉ, x̂
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necessary for using SNe Ia to do cosmological model selection within
the Bayesian framework.
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• LH panel: SNLS3 only data; RH
panel, ‘cosmology sample’

• Blue: Bayesian method; Green, �2

method

• Histograms show estimators from 100
realizations of simulated data.
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Where the two methods meet

• Above extract from Gull 1989. The �2 method is an approximation to
the full Bayesian formalism, in some limit, to be determined.

• To do Bayesian model selection, must use full expression in order to
obtain correct evidence calculation.
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Numerical Trials: Bayes Factor
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log of Bayes Factor: log(B(LCDM)/B(wCDM)

• Log of the ratio of Bayesian evidence between ⇤CDM and flat wCDM,
for 100 sets of simulated data.
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