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Abstract

Researchers have discussed methods for selecting equal or unequal partitions of histograms. Lecoutre
(1987) proposed a histogram with the equipercentile bins at data points and derived its asymptotic
properties. In several previous studies, the histogram is estimated at once. Scott (1985) proposed the
Averaged Shifted Histogram (ASH), which repeatedly constructs the histogram while shifting the division
points at equal bins and uses their average as the estimator. We refer to studies by Lecoutre and Scott and
propose an estimator called the Random Partitioned Histogram (RPH). The RPH is defined to be the
equally weighted average of the histogram, that is estimated by using random partitioned bins. Asymptotic
properties in large samples and properties of finite samples of RPH have not been shown. Therefore, we
examine the properties of RPH in a finite sample by comparing it to a histogram. Simulations are performed
using various cases to investigate how the method of selecting the number of bins and repetitions, which
are RPH parameters, affects the estimation accuracy.

As a result, the ISE of RPH decreases regardless of the sample size, the variance stabilizes, and the
estimation accuracy improves, if the number of bins and iterations are not extremely selected. In addition, it
was found that it is desirable to select a large number of RPH bins. When the number of samples is small, it
is better to increase the number of iterations for RPH estimation. Meanwhile, when the number of samples
is large, the estimation accuracy is high even when the number of iterations is small. When the number of
samples is sufficiently large, the estimation accuracy of RPH improves compared to the histogram, even if
the number of bins selected is too large.
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/N ISE i 0.018446 0.012393 0.007955 0.004296 0.002649 0.000829
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