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24 September, 2008

Wessel Valkenburg
UniverseNet, Oxford 2008 A prior dependence of the tensor-to-scalar ratio



Inflation - Flat priors on parameters?
Bayesian complexity

0.95 1 1.05
n

s

−0.1−0.05 0 0.05α
s

3 3.1 3.2
ln A

0 0.5
r

+ θ, τ,Ωdm,Ωb

(using WMAP5 + SDSS-LRG DR4)

Wessel Valkenburg
UniverseNet, Oxford 2008 A prior dependence of the tensor-to-scalar ratio



Inflation - Flat priors on parameters?
Bayesian complexity

Inflationary history
H(φ) = H∗ + (φ− φ∗)H ′∗ + 1

2 (φ− φ∗)2H ′′∗ + 1
6 (φ− φ∗)3H ′′′ + . . .

H ′ ≡ ∂φH
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log x versus x

x ∈ [0, 1]⇐⇒ log x ∈ [−∞, 0]

 0  0.2  0.4  0.6  0.8  1

x

Prior on x under a flat prior on Log x

1/x

20-5-10-15-20

Log x

Prior on Log x under a flat prior on x

exp(log(x))

Posterior = Prior × Likelihood
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Flat prior on set: r (at 68% c.l.) CB

{ai} r < 0.15 6.98± 0.03
{bi} r < 0.04 6.25± 0.8
{ci} 0.061 < r < 0.243 7.80± 0.03
{di} r < 0.2 7.45± 0.05
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{di} = {ln H,H ′,H ′′,H ′′′},

CB ≡ χ2 − χ2(θ̂)
. [Trotta, 2008]
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Conclusion

I If the Bayesian Complexity Cb is less than the number of
parameters, it is likely that your parameter estimates have a
prior dependence.

I As a consequence, the present upper bound on the
tensor-to-scalar ratio is not as well defined as it looks.

I And most importantly ....

I .... that’s all.
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