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Probability calculation for obtaining a seed right and being forced

an advanced start with a substitute sash in Hakone Ekiden

Nobuyoshi HIROTSU*, Akira NAKAMURA™* and Kesatoki KANEKO™**

Abstract

In this paper, we propose a method of probability calculation for obtaining a seed right and being forced
an advanced start with a substitute sash in Hakone Ekiden, under the assumption that the race time of

each runner follows a normal distribution. In terms of a seed right, we apply a reliability theory to esti-

mate a cumulative distribution function for the required time of getting a seed. In terms of an advanced

start, we estimate the probability density function using properties of normal distributions. We illustrate
our method using data from the 88th Hakone Ekiden held in 2012, and show the relationship between the
probability of getting a seed and each runner’s standard deviation of race time. We also show the relation-
ship between the probability of an advanced start being forced and the standard deviation at each station,

etc.
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