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The development of the multivariate nonparametric test for the environment data
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In ecological statistics, the nonparametric statistical methods are often
used to analyze the ecological data. We extended and proposed the nonparametric statistics for the
multivariate data. In addition, we extended various statistics to the multiple comparison procedure
in one-way layout in biometry. By a simulation study, the suggested statistics were more powerful
than the other nonparametric statistics. Additionally, we derived the moment generating functions of

statistics to approximate the exact distribution of the statistics. Moreover, we proved the
unbiasedness of the test statistics. In data analysis, it is important to derive the distribution of
the sum of independent non-identically gamma or uniform random variables. However, since the
distributions include the sum of infinite series, it is difficult to apply for the real data
analysis. Then, we derived the approximate distribution based on the saddlepoint approximation and
the moment polynomial approximation.
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