P ARAMETRIC ST A TISTICAL UNCERT

AINTY RELA

TIONS AND

P ARAMETRIC ST A TISTICAL FUNDAMENT

AL EQUA

TIONS

T. MA

TSUNA W A

The Institute of Statistical Mathematics, 4-6-7 Minami-Azabu,

Minato-ku, T okyo 106-8569, Japan

(Received November 21, 1996; revised Octob er 15, 1997)

Abstract. Multiv ariate parametric statistical uncertainty relations are

proved to sp ecify multiv ariate basic parametric statistical mo dels. The re-

lations are expressed by inequalities. They generally show that we cannot

exactly determine simultaneously b oth a function of observation ob jects and a

parametric statistical mo del in a comp ound parametric statistical system com-

p osed of observations and a mo del. As sp ecial cases of the relations, statistical

fundamental equations are presented which are obtained as the conditions of

attainment of the equality sign in the relations. Making use of the result, a

generalized multiv ariate exp onential family is derived as a family of minimum

uncertainty distributions. In the �nal section, several multiv ariate distributions

are derived as basic multiv ariate parametric statistical mo dels.

Key words and phrases : Parametric statistical uncertainty relations, para-

metric statistical fundamental equations, sp eci�cation of basic parametric sta-

tistical mo dels, sp eci�c intensity of mo del p erformance, primary parameter,

secondary parameter, minimum statistical uncertainty distributions.