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C. F. Gauss 1777 - 1855

1794 first use of quadratic distance measure

1798 probabilistic explanation

1821 quadratic measure ad hoc

first(?)  mention of weights

1823 exact variances unknown

1826  data censoring unnecessary (?)
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Bayesian probability theory

P(θ|D,M ,I) = P(D| θ,M ,I) P(θ|M ,I) / P(D|M ,I)

∫ P(x|I) P(y|x.I) dx =∫ P(x,y|I) dx = P(y|I)
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Sufficient statistic

generalised Gauss :

invariance!
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generalised Gauss
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alpha marginalisation
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Zellner‘s maximum data information prior

-H(p) = ∫ p(d,α) log p(d,α) dd dα ,

p(d,α) = p(α) p(d|α)

-H(p) = ∫ I(α) p(α) dα + ∫ p(α) log p(α) dα

I(α) = ∫ p(d|α) log p(d|α) dd
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Zellner‘s maximum data information prior ctd

I(α) = ∫ p(d|α) log p(d|α) dd

Φ(p) = ∫ p(α) log p(α) dα + ∫ I(α) p(α) d α

p(α) = exp( I(α) ) / Z
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Zellner prior and K/L-distance

K/L(α)= ∫ dx f(x|α+ε) log f(x|α), ε=0.001
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Gauss and generalized Gauss

Gauss

Generalised
Gauss

∆G = G-G0
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CODATA 06               6.67428 (+670, -670)

Newtonian constant of gravitation

Comparison of evaluations

Units of 1011 kg-1 s-2 m3



© VoD 2012

posterior alpha distribution

p(d|α,σ) = ∫ dGp(G) p(d|G, α,σ)

p(α|d,σ) = p(α) p(d|α,σ) /p(d| σ)
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alpha distributions, real data
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surrogate data

uncertainties:
generate ri(0,1], scale by

data:
generate rndG(    ,            )

adjust scatter

impose 1,
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alpha distributions, surrogate data
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„….the variances of the measurementσi² are

practically never exactly known………“

Gauss 1823:
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Precision of errors unknown

<ωi> = 1 for all i
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error marginalisation ctd
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Gauss & marginalised Gauss



© VoD 2012

posterior distributions of  G
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CODATA 06               6.67428 (+670, -670) !!

Newtonian constant of gravitation

comparison of evaluations

Units of 1011 kg-1 s-2 m3
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robustness in G-estimation
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electron charge e and Planck‘s constant h

Josephson constant KJ = 2e/h = 2(e0+∆e)/(h0+∆h)

≈ 2(e0/h0)(1+ ∆e/e0- ∆h/h0)

v.Klitzing constant RK= h/e2 = (h0+∆h)/(e0+∆e)2

≈ (h0/e0
2)(1+2 ∆e/e0 )

Product KJ
2RK = 4/h= 4/(h0+ ∆h) ≈ (4/h0)(1- ∆h/h0)

CODATA 2006: e0 = 1.602 176 487*10-19 C ,  h0 = 6.626 068 96*10-34 Js
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Likelihood

L1(e,h) = p(d_RK|e,h)

L2(e,h) = p(d_KJ|e,h)

L3(e,h) = p(d_KJ
2RK|e,h)

L(e,h)  = L1(e,h)* L2(e,h)* L3(e,h)
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2-D Gaussian posterior

∆e/e0

∆
h/

h 0

P(e,h|d)
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e/h posterior
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marginal distributions

Bayesian result : P(e,h|D)

Marginals : P(e|D) =  ∫ P(e,h|D) dh

P(h|D) =  ∫ P(e,h|D) de

Summaries : mean & variance

median & tails
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results on e and h
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THE END
Thank you for your attention,
the talk is open for discussion

This talk is based on a paper by V.Dose and U.von Toussaint


