Accepted Manuscript

STATISTICS &
PROBABILITY

The median of an exponential family and the normal law

Gérard Letac, Lutz Mattner, Mauro Piccioni

PII: S0167-7152(17)30316-4
DOI: https://doi.org/10.1016/j.spl.2017.10.002
Reference: STAPRO 8043

To appear in:  Statistics and Probability Letters

Received date: 9 June 2017
Revised date: 3 October 2017
Accepted date: 4 October 2017

Please cite this article as: Letac G., Mattner L., Piccioni M., The median of an exponential family
and the normal law. Statistics and Probability Letters (2017),
https://doi.org/10.1016/j.spl.2017.10.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.spl.2017.10.002

The median of an exponential family and the
normal law

Gérard Letac* Lutz Mattner! Mauro Piccioni?

October 18, 2017

Abstract

Let P be a probability on the real line generating a natural exponential
family (P;)icr. We show that the property that ¢ is a median of P, for all ¢
characterizes P as the standard Gaussian law N (0,1).
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1 Introduction

Let P be a probability on the real line and assume that

L(t) = /_+OO e P(dr) < oo forteR. (1)

[e.9]

Such a probability generates the natural exponential family

etz

L{t)

Then it might happen that the natural parameter ¢ of Fp is always a median of P,
in the sense of

Fp = {P,(dz) = — P(dz), t € R}.

Pi((—00, 1)) < % < P((—o0,t]) fortcR. @)

In the sequel we denote by P the set of probabilities P such that (1) and (2)
are fulfilled. A noteworthy example of an element of P is the standard normal
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