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A new development in Bayesian model averaging from the viewpoints of
thermodynamics
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We formulate a prediction problem, which is an estimation of a probability
density, as a risk minimization problem. Here we adopt the alpha-divergence as a loss function for
evaluating the goodness of a prediction. The alpha-divergence is a generalization of the
Kul lback-Leibler divergence. Through this minimization problem, we reveal a duality between the
likelihood maximization and the Shannon entropy maximization, which are two of the most important
principles in statistical science.

Bayes Bayes



1)
Bayes (Hoeting, et al. [2])
1
Bayes
Bayes
2
Ohnishi & Yanagimoto [3]
Bayes
Bayes
Kullback-Leibler
Bayes
Bayes Bayes
Bayes
Kullback-Leibler
Kullback-Leibler
Kullback-Leibler
( D-
( D-
( 1)- Bayes
Shannon
3
v
v Helmholtz
Helmholtz
Legendre
(4) 2013
© Bayes
(2011--2013 )
(2) Bayes E

( 1-

( 1)-

E (
1)- Bayes
v ( 1)_
Bayes
Shannon
v ( 1)_
Bayes
Shannon
2 Kullback-Leibler

(Amari & Nagaoka [1])
Shannon
2

Ohnishi & Yanagimoto [4]

[1] Amari, S-1. and Nagaoka, H. (2000).
Methods of Information  Geometry.
American Mathematical Society, Load
Island.
[2] Hoeting, J.A., Madigan, D., Raftery, A.E.
and Volinsky, C.T. (1999). “Bayesian model
averaging: a tutorial”. Statistical Science,
14, 382--417.
[3] Ohnishi, T. and Yanagimoto, T. (2013).
“Twofold structure of duality in Bayesian
model aver- aging”. Journal of the Japan
Statistical Society, 43, 29--55.
[4] Ohnishi, T. and Yanagimoto, T. (2013).
“Duality in Bayesian prediction and its
implication”.

, 1860, 104-119.

(1)
Bayes
— Legendre —
Bayes
Kullback-Leibler

Bayes
Bayes
v Shannon
v Bayes
v Tweedie
Bayes



(1) 2014

Bayes
o
( D-
( D-
o
a 1 1

(2) 2015 2016 Bayes
3 Tweedie
Bayes R

4)

Peter Dunn
University of the Sunshine Coast,
Australia 3

(1) 2011--2013
©
Bayes
Bayes Bayes
v (D
Bayes
Shannon
v (D
Bayes
Shannon
2014
2
v a-
-
a= 1 (-
a= 1 (v
a
1 1

v Shannon

o
a:
a= Shannon
2 a Bayes
Bayes
Bayes
Kullback-Leibler
-
q:
a= improper
a =
(3) 2015 1 Bayes
Lieb & Yngvason [1]
v
Bayes
v
Bayes
(4) 2016 2015 a-
Bayes
improper
a= a=
2015 a
1 1
2016
improper



(© Bayes
2017--2019

[1] Lieb, E.H. and Yngvason, J. (1999).
“The physics and mathematics of the
second law of ther- modynamics”, Physics
Reports, 310, 1--96.

5
(2017)  a-
Stein

Yozo Maruyama & Toshio Ohnishi
(2016), “Harmonic Bayesian prediction
under alpha-divergence”,
Arxiv 1605.05899, 1--23.
(2015) Bayes
Shannon entropy
,45,119--141

(2015)
entropy
1954 61--72

Takemi Yanagimoto & Toshio Ohnishi
(2014), “Permissible boundary prior
functions as a virtually proper prior
density”, Annals of the Institute of
Statistical Mathematics, 66, 789--809.

9
a-
Stein RIMS
"Bayes Inference and Its
Related Topics” 2017.03.07

Lindley
2017.09.07

2017.09.08

RIMS
”Statistical Inference on
Divergence Measures and Its Related
Topics” 2015.03.09

entropy

2014.12.21
Toshio  Sakata, Kosuke Okusa,
Hiroyasu Sakamoto, Yukiyasu
Yoshihara & Toshio Ohnishi,

“Estimation of running distance of top
tennis players from video images and
its applications”, The 7th International
Conference of the European Research
Consortium for Informatics and
Mathematics Working Group on
Computational and Methodological
Statistics, 2014.12.07 Pisa (Italy).
Toshio Ohnishi, “Duality between
likelihood and entropy in Bayesian
model averaging”, International
Statistical Institute Reginal Statistics
Conference, 2014.11.18, Kuara
Lumpur (Malaysia).

2014.09.14

Bayes

2014.09.14

(1
OHNISHI, Toshio
60353413
(2)
YANAGIMOTO, Takemi
40000195
(3)

Peter Dunn

Associate Professor,

University of the Sunshine Coast,
Australia



