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Classification of judged sports based on the scoring format
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Yui Kawano" , Toshiharu Yokozawa v , Yasuyuki Kubo"

Abstract : Judged sports, where judges’ scores for the performance affect the results, have a great
diversity of scoring formats, which is the scoring method for each sport. This study aimed to classify
multiple events based on the characteristics of scoring formats in order to present a framework for
understanding the diversity of judged sports. The scoring format for the 36 events of the 15 sports in
the Olympic and Paralympic Games was organized based on the competition and judging regulations
from the following seven perspectives: "Grading several people at a time," "Including a relative
evaluation," "Including an overall evaluation," "Including an evaluation of the environment and
tools," "Including a scale-based judging system," "Elements other than the judges’ score affecting the
results," and "Judging criteria including quantity descriptions." These events were classified via
hierarchical cluster analysis using Ward's method to create a dendrogram. As a result, the judged
sports covered in this study were divided into three types based on differences in the characteristics
of their scoring formats: the "qualitative relative evaluation" type, in which the entire performance is
evaluated comprehensively and relatively using qualitative judging criteria; the "deduction for
physical movement" type, in which only physical movements are scored using a point deduction
method and an absolute evaluation based on quantitative judging criteria; and the "mixed evaluation"
type, which includes either an evaluation of the environment and tools or an overall evaluation of the
entire performance, in addition to a quantitative judging criteria and an absolute evaluation. The
classification into three types by this study will serve as a basis when considering training, coaching,
scientific support and research methods in the future and will also allow the application of the findings

for a particular sport to other sports classified in the same type.

Key words : Olympic and Paralympic Games, judging regulation, variety, hierarchical cluster
analysis, three types
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Table 1. The sports targeted in this study and their official regulations

Sports

Events

Official Regulations

Artistic Gymnastics

Men’s Floor Exercise
Men’s Horizontal Bar
Men’s Parallel Bars
Men’s Pommel Horse
Men’s Rings

Men’s Vault

+ 20222024 Code of Points (Men’s Artistic Gymnastics)®

‘Women’s Balance Beam
‘Women’s Floor Exercise
‘Women’s Uneven Bars

‘Women’s Vault

+ 20222024 Code of Points (Women’s Artistic Gymnastics)”

Artistic Swimming

Duet and Team

* Artistic Swimming 2022-2025%

BMX Freestyle Park + Part VI BIS BMX Freestyle Competitions®?
Breaking Individual + WDSF Rules and Regulations Manual (Breaking)®®
Diving Individual - Part V Fina Diving Rules 2017-2021%)
Synchronized Diving + Part VI Fina High Diving Rules 2017-2021'%
Equestrian Dressage + FEI Dressage Rules 25" edition?
Para Dressage Individual
* FEI Para Dressage Rules 3 edition®
Freestyle

Rhythmic Gymnastics

Individual Exercises

Group Exercises

+ 2022-2024 Code of Points (Rhythmic Gymnastics)¥

Skateboarding Park - Competition Rules Season 2022-202429)
Street * Skateboarding Judging Criteria Release 1.3-2022%%
Surfing Shortboarding * ISA Rulebook and Contest Administration Manual'®)
Trampoline Gymnastics Individual + 2022-2024 Code of Points (Trampoline Gymnastics)®
Figure Skating Ice Dance
Pair Skating + Constitution and General Regulations 202212

Single Skating

* Special Regulations and Technical Rules Single and Pair Skating and Ice Dance 2022'

Freestyle Skiing

Aerials
Moguls
Freeski Big Air
Freeski Halfpipe

Freeski Slopestyle

« FIS Freestyle Skiing Judging Handbook Edition 202215
« Judges Handbook Snowboard and Freeski Edition 2022/2023')
* The Competition Rules Book VI Joint Regulations for Snowboarding, Freestyle Ski or Freeski Edition 2022'7

Snowboard Big Air
Halfpipe
Slopestyle
Ski Jumping Individual + Competition Rules Book III Ski Jumping Edition 20224
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Table 2. The characteristics of the scoring formats and their definitions

Viewpoint Item Score Definition
Several persons 1 Several athletes perform at the same time.
Grading several people at
a time
One person 0 One athlete performs without the other athletes.
Includes relative evaluation 1 An evaluation of the performance in comparison to other performances.
Including a relative
evaluation
Absolute evaluation only 0 Each performance is scored individually based on the established judging criteria.
Includes overall score 1 It includes the overall score of the performance as a whole.
Including an  overall
evaluation
Score per trick 0 Each individual trick is scored separately during the performance.
Includes environment and 1 Not only are the athletes’ physical movements scored, but so are their environments (e.g. music and
Including an evaluation of 10015 waves) and tools.
the environment and tools
Physical movements only 0 The scoring targets only the athlete's physical movements.
?“;h!des scale-based 1 A judging system based on a scale is used.
Including a scale-based JU98INE
judging system
Deduction of points only 0 A judging system based on point reduction is used only.
Includ d 1 A competition in which the results are determined by the scores given by the judges and the athletes'
Elements other than the neludes records records.
judges’ score affecting the
results Score only 0 The result is determined solely by the score given by the judges.
Includes quantity 1 A specific quantity is listed in the judging criteria of the regulations.
Judging criteria including
quantity descriptions
Qualitative description only 0 No specific quantity is listed in the judging criteria of the regulations.
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Table 3. The characteristics of the scoring formats for each judged sport

Grading several

Sports people at a time

evaluation

Including a relative Including an overall  evaluation of the

Including an Elements other than  Judging criteria

the judges’ score  including quantity
affecting the results descriptions

Including a scale-
environment and  based judging system
tools

evaluation

Artistic Gymnastics: Men’s Floor Exercise
Artistic Gymnastics: Men’s Horizontal Bar
Artistic Gymnastics: Men’s Parallel Bars
Artistic Gymnastics: Men’s Pommel Horse
Artistic Gymnastics: Men’s Rings

Artistic Gymnastics: Men’s Vault

Artistic Gymnastics: Women’s Balance Beam
Artistic Gymnastics: Women’s Floor Exercise
Artistic Gymnastics: Women’s Uneven Bars
Artistic Gymnastics: Women’s Vault

Artistic Swimming

BMX Freestyle

Breaking

Diving: Individual

Diving: Synchronized Diving

o o © - - © © © © © © © © o © o

Equestrian: Dressage

Para Dressage: Freestyle

Para Dressage: Individual

Rhythmic Gymnastics: Group Exercises
Rhythmic Gymnastics: Individual Exercises
Skateboarding: Park

Skateboarding: Street

Surfing

Trampoline Gymnastics

Figure Skating: Ice Dance

Figure Skating: Pair Skating

Figure Skating: Single Skating
Freestyle Skiing: Aerials

Freestyle Skiing: Moguls

Freestyle Skiing: Freeski Big Air
Freestyle Skiing: Freeski Halfpipe
Freestyle Skiing: Freeski Slopestyle
Snowboard: Big Air

Snowboard: Halfpipe

Snowboard: Slopestyle
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Ski Jumping
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Figure 1. Dendrogram of judged sports. The dotted frame indicates the clusters obtained in this study

Table 4. Validity of cluster analysis

Number of clusters CH diff H KL
2 23.82 3.12 1.27
3 29.16 11.87 3.01
4 26.99 0.86 1.15
5 26.65 -2.10 0.85

CH: Calinski-Harabasz index; diff H: diff H index; KL: Kazanowski-Lai index.
Gray: Number of clusters employed in this study.
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Figure 2. The characteristics of the scoring formats in each cluster

A: Grading several people at a time; B: Including a relative evaluation; C: Including an overall evaluation; D: Including an evalua-

tion of the environment and tools; E: Including a scale-based judging system; F: Elements other than the judges' score affecting the

results; G: Judging criteria including quantity descriptions.

* The difference in proportions between clusters > the required difference (RD)
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Table 5. Names of clusters and their characteristics

Cluster name Sports Events Characteristics
Cluster 1: "qualitative relative evaluation' type
BMX Freestyle Park
Breaking Individual
Surfing Shortboarding
Skateboarding Park
Street

Freestyle Skiing

Freeski Big Air
Freeski Halfpipe

Freeski Slopestyle

Qualitative judging criteria that do not include
specific quantities are used to evaluate the entire
performance comprehensively and relatively.

Snowboard Big Air
Halfpipe
Slopestyle
Cluster 2 and Cluster 3: q itative absolute evaluation type An absolute evaluation score based on judging

criteria that includes specific quantities.

Cluster 2: "deduction for physical movement" type

Artistic Gymnastics

Trampoline Gymnastics

Men’s Floor Exercise

Men’s Horizontal Bar

Men’s Parallel Bars

Men’s Pommel Horse

Men’s Vault

‘Women's Uneven Bars

Women's Vault

Individual

Only physical movements are scored using a point
deduction method and an absolute evaluation based
on quantitative judging criteria.

Cluster 3: "mixed evaluation" type

Artistic Swimming

Artistic Gymnastics

Diving

Equestrian

Figure Skating

Freestyle Skiing

Para Dressage

Rhythmic Gymnastics

Ski Jumping

Duet and Team

Men’s Rings

‘Women’s Balance Beam
‘Women’s Floor Exercise
Individual

Synchronized Diving
Dressage

Ice Dance

Pair Skating

Single Skating

Aerials

Moguls

Individual

Freestyle

Individual Exercises
Group Exercises

Individual

Either an evaluation of the environment and tools,
or an evaluation of the entire performance, along
with quantitative judging criteria and an absolute
evaluation.
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