Statistics and Application 41225, 2017, 6(5), 526-532 Kans i
Published Online December 2017 in Hans. http://www.hanspub.org/journal/sa
https://doi.org/10.12677/sa.2017.65059

A Probability Distribution Problem in
Sports Games

Xingyu Chen?, Xiaoweli Cai?

1Jiangsu Tianyi High School, Wuxi Jiangsu
*National Supercomputing Center in Wuxi, Wuxi Jiangsu
Email: xingyu_chen.alice@hotmail.com

Received: Dec. 2", 2017; accepted: Dec. 18", 2017; published: Dec. 25", 2017

Abstract

In mathematical modelling problems relating to sports games, the running or swimming time of
athletes is usually assumed to follow a normal distribution. This paper statistically and theoreti-
cally analyzes the data collected from some real Marathon and Triathlon games, and shows that in
a sports event the athletes’ average speed has a general normal distribution, whereas the time
taken by the athletes arriving at a fixed point (e.g., the destination) in the race course does not
follow such type of distribution, but rather a parameter-varying right-skewed normal-like distri-
bution. Moreover, the mathematical formula for the probability density function of the athletes’
race time is derived, and the results obtained may also be applied to the corresponding mathe-
matical modelling problems of similar sports games or other application areas.
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Figure 1. Histogram of flows for 18 km and 31 km (cited from [3])
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Figure 2. Diagrammatic sketch of the probability density function f (t)
B 2. HERBFEEY (1) HrEE

x=5km

x=5km

0.18

0.16f
0.14f
0.12f

~ 01}

&=
0.08
0.06
0.04f
0.02}

04 05 06 07 08 09 1 LI 12 13 § 10 12 14 16
t(h) v(km/h)

(a) ME XA B 5 (b) AT E T ]

Figure 3. Frequency histogram for x = 5 km water station
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Figure 4. Frequency histogram for x = 10 km water station
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Figure 5. Frequency histogram of the swimming results
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Figure 6. Comparison of normal probability density function and frequency histogram of speed
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Figure 7. Comparison of normal-like probability density function and frequency histogram of time
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