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Introduction

In this contribution we perform a Bayesian analysis with
the models and data presented in Ref. [1]. We first re-
mind the definitions of the Bayesian quantities computed
here, and present the results of parameter estimation anal-
ysis. The results of model selection and the conclusion are
presented in the part II of this GSI scientific report.

Computation

In the followingM0 denotes the pure exponential decay,
and M1 the modulated exponential decay. This analysis
has been performed using the BAT [2] and CUBA [3] C++
packages. All probabilities have been computed from un-
binned likelihood, reducing the information loss.

Parameter probabilities

The posterior probability density functions of the param-
eter(s) of interestθ is given by :

P (θ|data) =
P (data|θ)P (θ)

P (data)
, (1)

whereP (θ) is the prior probability ofθ, P (data) the nor-
malization term, andP (data|θ) the marginal likelilihood.
The Metropolis algorithm has been used to sample the
marginal likelihood distribution. The high resolution of the
obtained posterior distributions, as the one shown in figure
1, have been achieved using 10 Markov chains, each with
10 millions iterations. The convergence has been reached
after about 140 thousands iterations.

Model probabilities

The posterior probability of a modelMi given the data
is given by

P (Mi|data) =
P (data|Mi)πi

P (data)
, (2)

whereπi is the prior probability of the modelMi, P (data)
the normilzation term, andP (data|Mi) the Bayesian Evi-
dence :

P (data|Mi) =
∫
−→
θi

P (data|−→θi , Mi)P (
−→
θi |Mi)d

−→
θi . (3)

Given the modelsM0 andM1, the posterior odds is defined
as :

P (M0|data)
P (M1|data)

= B01
π0

π1
(4)

∗This work is part of the EMMI Rapid Reaction Task Force presenta-
tion given in Jena, July 2014

For equal model prior probabilities, the posterior odds re-
duces to the Bayes factorB01. Both, model probabitlities
and Bayes factors have been obtained using the VEGAS
Monte Carlo algorithm for the integration of the Bayesian
evidence. The obtained relative precisions of the integrals
are smaller than10−3. The results of the computed model
probabilities and Bayes factor are presented in the Part II
of this report.

Figure 1: Two-dimensional posterior probability-density
for the oscillation frequencyω and the oscillation ampli-
tudea in the 245 MHz resonator EC-data set. The global
mode of the posteriorP (a, ω|data, M1) is found forω =
5.35 anda = 0.09.

Bayesian parameter estimation

For all parameters, and for all possible combination of
parameter pairs, the 1- and 2-dimensional posterior prob-
abilities have been computed using the modelsM0 and
M1 and the data presented in Ref. [1]. Different pri-
ors have been used. The posteriors computed with uni-
form prior distributions have shown, as expected, excellent
agreements with the unbinned likelihood analysis (see e.g.
figure 1 and Ref. [4]).
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