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Theory of Quantification and its Examples (VI)
Chikio HAYASHI

In the present paper, a method of generalization to multidimensional case
of “e;”’-type quantification (Ann. of I. S. M.) is described. Futhermere,
the relation between the method of ei~type quantification and that of factor
analysis and the relation between factor analysis and discrimination analysis
is shown. .

(1) A method of multidimensional quantification of *‘e;; ’-type problem is
based on the euclidean distance between i and j in multidimensional space
in stead of the square of difference between i and j in one dimension.

— 2
We consider the measure Q= EE%{E (_x_x_l)_

p }, where e;; is
numerical value to represent the relation between ¢ and j and *z; is to be
given to the element 7 in the s-th dimension; i=1, 2,--- R, R being the
size of objects, s=1,---S, S being the number of dimension. It is
reasonable for our purpose to require *x’s, s=1--- S’ to maximize Q, where
the variances of °x’s, s=1,---S being equal to 1, respectively. The
solutions are given as the characteristic vectors corresponding to the
characterestic roots A;>24;>--->4¢ (in the successive descending order of
magnitude of characteristic roots) in the characteristic equation obtained in
uni-dimensional case.

(2) Let ey; be the correlation coefficent between i and j, the variances of all
¢ (i=1, -+ R) being equal to 1. The characteristic equation in factor
analysis (principal component method for variance-covariance matrix)
is obtained when one term obtained by developing Q is maximized with
respect to x’s. Thus the structural relation between them is shown.

(3) Formally speaking, the statistical method of factor analysis is interpreted
as a kind of discriminant analysis. The first factor is interpreted as the
most efficient linear solution of discrimination. The second factor is as
the most efficient, exept the first factor, linear solution, and so on. Con-
sidering from the point of view of multidimensional quantification, the
formal principal component solution is obtained as the meaningful result
of maximization of a measure, that is statistically reasonable, in multidi-
mensional quantification.
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