[ Downloaded from mmr.khu.ac.ir on 2025-11-24 ]

Print ISSN: 2588-2546

Mathematical Researches

Online ISSN: 2588-2554

Homepage: https://mmr.kKhu.ac.ir/

An Approach to Deriving Maximal Invariant Statistics

Mehdi Shams2e

1. Department of Statistics, Faculty of Mathematical Sciences, University of Kashan, Kashan, Iran.

D<E-mail: mehdishams@kashanu.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Avrticle history:
Received:

5 July 2020

Received in revised form:
21 January 2021
Accepted:

31 January 2021
Published online:

31 December 2022

Keywords:
Maximal

invariant

statistic,
equivariant
estimator,
stability subgroup,
normal subgroup.

Introduction

Given that statistical decisions are made based on sample observations,
statistics are used to summarize sample information, one of which is to
use the invariance principles and to limit the rules of invariant decision.
From a mathematical point of view, the term of invariance is used to
denote the principle that a property remains unchanged under the group of
transformations, which is the case in many statistical problems. In other
branches of applied sciences, invariance is an accepted principle, that if a
problem with a unique answer is under the invalid transformation group,
then the answer must also remain invariant under that group. Therefore,
the reason for the invariance study is that statistical decisions should not

be affected by transformations in the data.

Material and methods

Invariance principles is one of the ways to summarize sample information
and by these principles invariance or equivariance decision rules are used.
At first, the methods for finding the maximal invariant function are
introduced. As a new method, maximal invariant statistics are constructed
using equivariant functions. Then, using several equivariant functions, the
maximal invariant statistic is obtained. If the group acts uniquely

transitively, the equivariant functions will be converted into estimators
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that can be used in statistical branches. Finally, it is shown that in the case
that the group action is not uniquely transitive, but a normal subgroup has

this property, the maximal invariant statistic can also be calculated.

Conclusion

The invariance principles summarize sample information by restricting the
rules of invariant or equivariant decision. In this paper, methods for
obtaining maximum invariant statistics by equivariant functions were
proposed. In the special case that the group is uniquely transitive and in
most statistical examples this property is established, it was possible to

extend equivariant functions to equivariant estimators.
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