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Abstract

In statistics, there are many studies on principal points. The concept of principal points which is
proposed by Flury allows us to carry out an analysis in a variety of applications and properties of
principal points also have been studied. Although principal points of a multivariate distribution
have widely studied, there is no discussion of principal points for a multivariate binary
distribution.

In this thesis, we define the principal points for a multivariate binary distribution firstly. Since
principal points for a multivariate binary distribution are selected from multivariate binary
region, summarization of a multivariate binary distribution with binary vectors is available.
However there are several problems of this definition.

The first problem is data analysis with principal points for a multivariate binary distribution.
Since principal points are the representative points for a given distribution, we have to estimate a
multivariate binary distribution of the given data for the estimation of principal points for a
multivariate binary distribution. Therefore, we propose two estimation methods of principal
points for a multivariate binary distribution; a nonparametric estimation method and a parametric
estimation method.

The second problem is that the problem of principal points for a multivariate binary
distribution is an NP-hard problem. We propose an approximation method based on the greedy
algorithm. Since the property of principal points for a multivariate binary distribution, the
approximated optimal value is at least (1 -1/ e) times the optimal solution. We also propose two
approximation methods. First one reduces the size of optimization by restricting the candidates
from two view points, and solves the reduced optimization problem (points-oriented method).
Another is based on k-means clustering method. This method finds the binary center point of
each cluster in the each iteration of k-means algorithm. Finally we apply the estimation method
and approximation method for principal points for a multivariate binary distribution to

simulation study data and questionnaire survey data and compare the results.




