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Abstract

The United World Wrestling carried out the implementation of seeding athletes for the first time at
the 2016 Rio Olympic Games. For this reason, the aim of the current study was to calculate the
probability of winning a medal and becoming an Olympic Champion at the 2016 Rio Olympic
Games of seeded wrestlers using the Bayesian theorem. The data were obtained from the results
book of the Rio Olympic Games. The obtained data were analyzed Bayesian theorem. According to
the results, the probabilities of being an Olympic Champion of first seeded wrestlers were 67.0%,
81.0% and 62.0% for males Greco-Roman, freestyle and female freestyle, respectively. As a result,
being a seeded athlete had a great advantage to become an Olympic Champion in the wrestling
competitions of the Rio Olympic Games. As the Olympic Games are held every four years, the
medals in the Grand Prix tournaments, continental, and World Championships must be scored
according to difficulty grade and medal colour, and the Olympic ranking should be established for
each weight category. Furthermore, it would provide more competitive, challenging and enjoyable
Olympic Games for wrestling and spectators.
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1.  Introduction

Many countries have been investing millions of dollars in order to participate in the Olympics
with more athletes and to achieve a better result (Guilheiro & Franchini, 2017; Rees et al., 2016). In
wrestling, one of the oldest sports in Olympic history (Isik & Gumus, 2018), participating in the
Olympic Games are very important for wrestlers. Olympic Wrestling is performed in three different
styles: males freestyle and Greco-Roman, and females freestyle. Each style of the wrestling has eight
different weight categories in tournaments, continental championships, and world championships.
However, in the Olympic Games, wrestling has six different weight categories
(https://www.olympic.org/rio-2016/wrestling). In all Olympic Games until the Rio Olympics
Games, the athletes were ranked as a result of the drawings by the United World Wrestling
(UWW). The matches were determined according to this drawing. However, in this application, the
best two athletes in the same weight category could face each other on the qualification tours and
one of the best athletes could be eliminated. Therefore, the implementation of being seeded criteria
was used for the first time in Rio Olympics by the UWW. According to this application, in the 2015
Wrestling World Championships, the athletes who were the finalists in the Olympic weight
categories took place in different pools as being seeded. Gold medal wrestlers in Olympic weight
categories at the 2015 World Championships were automatically placed in the number one drawing
and the silver medal wrestlers were automatically placed in the number nine drawing as seeded
athletes at the Rio Olympic Games. Other athletes were ranked in their weight categories by
drawing. Furthermore, if athletes who were finalists in the Olympic weight category in the final
World Championship before the Olympic Games could not participate in the Olympic Games, the
other athlete in the same weight category from that country would be ranked at the end of the
draw. Moreover, only one athlete would be seeded for this weight category and also other athletes
of different countries for this weight category would be ranked at the end of the draw.
(https:/ /unitedwotldwrestling.org/governance/regulations-olympic-wrestling).

Athletes, coaches, and national wrestling federations do not have any certain knowledge
about the possible impact of being a seeded athlete on success, since being a seeded athlete is a new
criterion. For this reason, this research can be valuable for athletes, coaches, and national wrestling
federations. Moreover, it may be the reason for choosing the athletes whom the federations wanted
to compete in the Olympic Games.

A total of 19 to 21 athletes competed in each weight category at the Rio Olympic Games in
2016 (https://www.olympic.org/rio-2016/wrestling). The number one and number nine seeded
athletes in each weight category made a maximum of three matches until they were finalists.
However, the other athletes ranked by drawing had a possibility of doing four matches. Thus, the
seeded athletes could be a finalist with less total effort in the Olympic Games. The aim of the
present study was to calculate the probability of winning medals at the Rio Olympic Games in 2016
as compared to other wrestlers and the possibility of becoming an Olympic Champion using the
Bayesian theorem.

2.  Method and material
2.1. Data Set

The data used in this research were obtained from the Rio Olympic Games results’ book.
Data from athletes who took part in the Rio 2016 Olympic Games were included in the current
study. Totally 235 male (116 athletes for Greco-Roman and 119 athletes for freestyle) and 112
female wrestlers from six weight categories for each style. In these competitions, 34 athletes were
seeded (two for each weight category in each style) and 72 medals were distributed. Two athletes
(men’s freestyle 97 kg and women’s freestyle 75 kg) could not participate in the Rio Olympic
Games despite being seeded athlete (https://www.olympic.org/rio-2016/wrestling). For this
reason, these two athletes were not included in the study as seeding.
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2.2. Bayes Theorem
If the probability P(A) of an event A is affected by another B event, it is called conditional
probability P(A | B). P(A | B) indicates the probability of event A when the probability of event B is
known. Bayes theorem is derived from the definition of conditional probability. The Bayes formula
for a single event is:

P(BIA)P(A) P(B|A)P(A)

P(A|B) = P(B)  P(B|A)P(A) + P(B|A%)P(AY)

Bayes theorem can be generalized for N events (Guner, 2014).

P(BIA)P(4;)  P(BIA)P(4)
P(B) XN, P(BI4A)P(4)

P(Ai|B) =

As a first step in the current study, the probability of winning the Olympic medals (P(M | C))
was calculated for seeded athletes using the Bayes theorem, in a similar way as conducted with judo
athletes competing in London and Rio Olympics (Guilheiro and Franchini, 2017). Explanations of
the variables used in this calculation and a sample calculation are given below.

a) P(M): the initial probability of an athlete, seeded or non-seeded, winning a medal is equal to

M/N where M=number of medals at stake; N=number of competitors;

b) P(M®): the probability of an athlete, seeded or non-seeded, not winning a medal is equal to 1-

P(M);

c) P(S|M): the probability of being a seeded athlete given this athlete won a medal is equal to

W /M, where W=number of seeded athletes who won a medal;

d) P(S|M°): the probability of being a seeded athlete given this athlete did not win a medal is
equal to L/ (N-M), where L=number of seeded athletes who did not win a medal.

Thus, the probability of getting an Olympic medal given the athlete was seeded (finalist of
pre- Olympic World Championship) compared to non-seeded was calculated by:

P(M) * P(C|M)

PMMIC) = 5D~ PCIND T POME) » PCIMO)

According to Table 1, for example, the probability of an athlete getting an Olympic medal in
Rio 2016; given that this athlete was seeded in the under 59-kg weight category is equal to:

0.21 % 0.25 050
0.21 % 0.25 + 0.79 x 0.07

As a second step in the current study, the probabilities of being the Olympic Champion of
the first seeded athletes (P(O|FS)) were calculated using the Bayes theorem. Explanations of the
variables used in this calculation and a sample calculation are given below.

a) P(O): the initial probability of the first seeded athlete being an Olympic Champion is equal to

OC/SA, where OC=number of Olympic Champions; SA=number of Seeded Athletes;

b) P(0°): the probability of the first seeded athlete not being an Olympic Champion is equal to

1-P(O);

c) P(FS|O): the probability of being the first seeded athlete given this athlete was Olympic

Champion is equal to FS/FS+SS, where FS=number of first seeded athletes who were

Olympic Champions; SS=number of seeded athletes who were Olympic Champions;
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d) P(FS|0°): the probability of being the first seeded athlete given this athlete was not the
Olympic Champion is equal to FS not Gold Medal/ (FS not Gold Medal+ SS not Gold
Medal)

Thus, the probability of being an Olympic Champion of the first seeded athletes compared to
other athletes was calculated by:

P(0) = P(FS|0)

According to Table 2, for example, the probability of an athlete being an Olympic Champion
given that this athlete was the first men’s Greco-Roman seeded in his category is equal to:

0.50 % 0.75 - 0.67
0.50 * 0.75 + 0.50 = 0.38~

2.3. Ethical Approval
Olympic Games results of Olympic weight categories for all styles of wrestling were retrieved
from the Olympic Games results book. Official permission for using data was obtained from the
Olympic Studies Centre of the International Olympic Committee for this study.

3. Results

Table 1. Basic variables and probabilities of getting an Olympic medal for the seeded athletes com-
pared to non-seeded for Rio Olympic Games 2016

Gender & Weight & Still M N W L PM P(M°) P | M) P(S| M) P(S|C)
Men’s Greco-Roman
59 4 19 1 1 0.21 0.79 0.25 0.07 0.50
66 4 18 0 2 0.22 0.78 0.00 0.14 0.00
75 4 20 2 0 0.20 0.80 0.50 0.00 1.00
85 4 21 1 1 0.19 0.81 0.25 0.06 0.50
98 4 19 2 0 0.21 0.79 0.50 0.00 1.00
130 4 19 2 0 0.21 0.79 0.50 0.00 1.00
Men’s Freestyle
57 4 20 2 0 0.20 0.80 0.50 0.00 1.00
05 4 21 2 O 0.19 0.81 0.50 0.00 1.00
74 4 20 1 1 0.20 0.80 0.25 0.06 0.50
86 4 19 2 0 0.21 0.79 0.50 0.00 1.00
97 4 19 1 0 0.21 0.79 0.25 0.00 1.00
125 4 20 1 1 0.20 0.80 0.25 0.06 0.50
Women’s Freestyle
48 4 18 2 0 0.22 0.78 0.50 0.00 1.00
53 4 19 2 0 0.21 0.79 0.50 0.00 1.00
58 4 20 1 1 0.20 0.80 0.25 0.06 0.50
63 4 19 1 1 0.21 0.79 0.25 0.07 0.50
69 4 18 1 1 0.22 0.78 0.25 0.07 0.50
75 4 18 0 1 0.22 0.78 0.00 0.07 0.00

Note. M: number of medals; N: number of competitors; W: number of seeded athletes who won a medal; L: number of
seeded athletes who did not win a medal

The possibility of winning a medal of seeded athletes varied from 0 in the Greco-Roman male 66
kg and freestyle female 75 kg categories to 100% in the Greco-Roman male 75 kg, 98 kg, and 130
kg, freestyle male 57 kg. 65 kg, 86 kg, 96 kg, and freestyle female 48 kg and 53 kg categories. For all
other categories, the probability was 50%.
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Table 2. Basic variables and probabilities of being an Olympic Champion of the first seeded
athletes compared to other athletes for Rio Olympic Games 2016

Variables Men’s Greco-Roman Men’s Freestyle Women’s Freestyle
oC 6 6 6
SA 12 11 11
FS Gold Medal 3 4 2
SS Gold Medal 1 0 1
FS did not win Gold Medal 3 2 4
SS did not win Gold Medal 5 5 4
PO) 0.50 0.55 0.55
P(0°) 0.50 0.45 0.45
PES|O) 0.75 1.00 0.67
PES|0°) 0.38 0.29 0.50
P(O]|FS) 0.67 0.81 0.62

Note. The variables OC, SA, FS, SS, FS that did not win Gold Medal, and SS that did not win Gold Medal were used
to calculate the probabilities used in Bayes Formula. OC: number of Olympic Champions; SA: number of seeded
athletes; FS: number of first seed athletes who won the gold medal; SS: number of second seed athletes who won the
gold medal

It was determined that the probability of being the Olympic Champion of first seeded athletes were
67.0%, 81.0%, and 62.0% for male Greco-Roman and freestyle and female freestyle, respectively.

4. Discussion

The main findings of the present study were that there was a huge variation concerning the
probability of seeded athletes winning an Olympic medal in the different wrestling styles and weight
categories (i.e., from 0 to 100%), but that in general the probability of the first seeded athlete to
become Olympic champion was quite high (from 62% to 81%) when the different styles were
considered as whole.

In a sportive context, one form of inducing preferential treatment can be observed in
contests where competitors are seeded based on past performance. In national and/or international
competitions of many sports (e.g. tennis, football, and judo) the seeded application is implemented
(Arabzad, Ghorbani & Shirouyehzad, 2014; Hizan, Whipp & Reid, 2011; Julio et al., 2015). In any
spott, seeding favours the reputable competitors by affording them a theoretically easier route to
the championship (Waguespack & Salomon, 2015). However, in combat sports, the ranking
position seems to be a poor predictor of the final result during the Olympic Games (Franchini &
Julio, 2015) and World Championships in judo (Vellosa Breviglieri et al., 2018), and some weight
categories (Krumer, 2017) are more balanced than others.

In past competitions, wrestlers were aligned by drawing lots for each weight category. At the
end of this lineup, the world's famous wrestlers could compete against each other in the initial
phases of the competition, and one of them was eliminated. This resulted in the attractiveness of
the semi-final and final matches becoming decreased for spectators. For this reason, the UWW
used the criteria of being seeded for the first time in 2016 Rio Olympics Games. According to this
rule, the finalists of the Olympic weight categories in the last pre-Olympic World Championship
were automatically ranked. Thus, the wrestlers who were seeded in the Olympic Games could be
the finalists with fewer matches than the other wrestlers, and the two best wrestlers in the same
weight category did not meet each other until the final match, or in the repechage or bronze medal
match (if both or one of them were defeated before the final match, respectively). This system
provided an advantage for the seeded athletes to become a champion in the Olympics. According
to this criterion, it became very important for athletes to be a finalist in the final pre-Olympic
World Championship.
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5. Conclusions and recommendations

Our results indicated that the seeded wrestlers in the Rio Olympic Games had a high
advantage of being an Olympic Champion. Conversely, the probability of winning a medal for male
and female judo athletes (Guilheiro and Franchini, 2017) were lower than the probability of
winning a medal for male and female wrestlers. Specifically, Guilheiro and Franchini (2017) have
reported that the probability of seeded athletes to win a medal was 41.1% and 42.9% for male judo
athletes and 35.7% and 44.6% for female judo athletes at London 2012 and Rio 2016, respectively.
Therefore, considering this difference, wrestlers will likely give more importance to the World
Wrestling Championship organized 11 months before the Olympic Games to increase their chance
to be Olympic champion or get an Olympic medal. This has made the final pre-Olympic World
Championship increase its relevance for these athletes. Additionally, Olympic ranking rules should
be introduced for wrestling. This rule should cover all the periods between two Olympic Games; all
Grand Prix tournaments, Continental and World Championships must be rated according to
difficulty ratings, medal colours, and the Olympic ranking should be established for each weight
category, as used in other combat sports. The real Olympic performances of the athletes may
emerge with this rule. Furthermore, athletes can participate in more tournaments for their Olympic
weight categories, and thus the quality of tournaments will increase. Another relevant suggestion is
to increase to four or eight the number of seeded athletes for each Olympic weight category. In this
way, higher quality matches could be watched in the quarter or semi-finals in the Olympic Games.

In summary, a great variation concerning the probability of seeded athletes winning an
Olympic medal in the different wrestling styles and weight categories (i.e., from 0 to 100%) were
observed in the present study. However, the probability of the first seeded athlete to become the
Olympic champion was quite high (from 62% to 81%) when the different styles were considered as
whole.
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