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Exploratory Method to Find Out a One-dimensional Structure of
Qualitative Data by Using Principal Curves and
Hayashi’s Quantification Method III

Masahiro Mizuta

(Department of Information Sciences, Faculty of Engineering, Hokkaido University)

Yasumasa Baba
(The Institute of Statistical Mathematics)

In this paper we propose a method for detecting a one-dimensional structure contained
in qualitative data by applying Hayashi’s Quantification Method III and Hastie & Stuetzle’s
Principal Curves.

Quantification Method 111 proposed by Hayashi is useful for grasping the structure of
qualitative data. One of the fundamental concepts of the method is to represent the
categories in a low dimensional space in such a way that the categories with similar
patterns are located near with each other. In particular, it is known that categories which
are essentially one-dimensional are represented as points along a polynomial curve, when
their locations are given by the scores assigned to the categories with the method.
Therefore it is important in such cases to find curves which represent the trend of the
configurations of the assigned scores.

Principal curve method proposed as an extension of principal components analysis is
useful for fitting curves to the points in multi-dimensional spaces. Thus, by applying it to
the configuration obtained with the quantification method, we can arrange the categories
in a one-dimensional scale.

Key words : Quantification Method III, Principal Curves, one-dimensional structure.



