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Abstract

In this research, we propose methods for statistical models with ranking constraints,
consisting of three papers. In the first paper, we discuss methods for probability and moment
calculations of statistical models with ranking constraints in two important cases: the case where
the statistical variables are independent and the case where the statistical variables are
dependent but can be written in a one factor model. This can be useful for decision making when
we do not observe the actual values of the variables, but we do observe the ordering of the
variables. In such a case, prior information on the distributions and moments from the variables’
specified distributions can be updated by the observed ranking to provide improved posterior
information. While the calculations of the rank updated posterior distribution ostensibly involve
high-dimensional integral calculations, it is shown how the recursive integration methodology can
be applied so that the original high-dimensional integral can be evaluated as a series of one-
dimensional integration for the case of independent variables or a two-dimensional integration for
the case of dependent variables with one-factor model. In the first paper, we also show how to
apply the proposed methods to solve a portfolio selection problem with a real data set. In the
second and the third papers, we apply the Kolmogorov statistic to multiple comparison inference
problems. The Kolmogorov statistic can be considered a statistical model with ranking constraints
whose probability distribution can be computed by the methods proposed in the first paper. In the
second paper, the Kolmogorov statistic is applied to construct an exact confidence band for a
beta distribution function. Its application can be found in credit risk management. In the third
paper, the Kolmogorov statistic is applied to win-probabilities for comparing two Weibull models.

The results from the comparison will be useful for decision making in system reliability.
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