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Improved Multivariate Nonparametric Statistical Uncertainty Relations

Takahiro Tsuchiya and Tadashi Matsunawa
(The Institute of Statistical Mathematics)

A multivariate nonparametric statistical uncertainty relation proposed by Matsunawa
(1994, Proc. Inst. Statist. Math., 42, 197-214) is improved by giving a more accurate inequality.
It is seen that we can improve the relation by introducing more accurate data description
abilities of a nonparametric fundamental model. The abilities consist of higher order
partial differentials of the model with respect to the underlying random matrix.

The basic idea is closely related to the so-called Bhattacharyya inequality (Bhattachar-
yya (1946-1948, Sankhya, 8, 1-14, 201-218, 315-328)) which was obtained by improving the
Cramér-Rao inequality (Rao (1945, Bull. Calcutta Math. Soc., 37, 81-91), Cramér (1946,
Mathematical Methods of Statistics, Princeton University Press, New Jersey)) in parametric
estimation theory. However, our understanding of the relation is different from the case of
the parametric estimation theory. That is to say, we consider the nonparametric and
multivariate cases, and also give the inequality only for a single random matrix. As the
equality condition of the resultant inequality, we obtain an improved nonparametric statisti-
cal fundamental equation expressed by the higher order partial differential equation.
Solving this equation under the suitable conditions, we can construct more accurate
multivariate nonparametric fundamental models in principle. As examples, some familiar
univariate and multivariate statistical models are constructed based on the equation.

Key words : Nonparametric statistical uncertainty relation, nonparametric statistical fundamental equa-
tion, multivariate distributions.



