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Some Statistical Methods on the Determination of Scale Points

Chikio HAYASHI

In the present paper, we shall treat the following problems.

(i) Suppose that an interval [%,, z.:] is given and these points %, 271
are end points of a scale. We should like to make R scale points, z, 25, -+,
2gr, between them. When we want to measure an object, it is, of course,
desirable to minimize the error of measurement interpolating it between
two scale points. Thus, it is desirable to determine the scale points to
minimize the errors in measurement. First, we must take a universe, all
elements of which is to be measured by the scale. Let 2’s be the numerical
labels (measured values) of the elements in the universe which has a
diffrentiable density function f(x) with respect to z.
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of an object determined by repeated mesurements, the true value of which
exists, are a random variable, the mean of which is the true value and
the degree of magnitude of error in measuremt is to be represented by its
standard deviation which is proportionate to the distance between the true
value and the nearest scale point. Thus we take the following measure as

the total errors of measurements of all elements in the universe in question.
R+1 xf
Q=K S min{(x—x,)? (&~ 1)} (2)dx
fm=]1 xi—1
where & is a constant.

We détermine #; (¢=1, 2---R) to minimize Q2. x; (1=1, 2,---R) must statisfy,
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If, f(x#) is uniformly constant, the scale points of equal distance are
optimum. We fancy, scale points of equal distance are conventionally
determined under the assumption of f(x) being uniformly constant. It

seems to be reasonable to revise the underlying assumption. Especially,
this idea is indispensable in the Thurston’s scale construction.
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(i) The errors of scale points determined by a bisection method
between A and B are discussed. The definition of scale points will be
shown in Fig 1. (91P.) These results will be shown in (a), (8), at 91~92P.P.
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