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Abstract—This paper introduces the concept of individual com-
petitive networks — a unique model for understanding competitive
individual sports — and analyzes the properties of these networks
in the context of fencing, tennis, and chess.

After a quick review on the relevant mathematical and
algorithmic backgrounds, we present our findings and analysis,
outline our encountered difficulties, and detail exciting areas for
future research.

[. INTRODUCTION

With the rapid development of the internet, social media,
and computing infrastructure, social network analysis has
become increasingly popular. However, this field has also
shown a lot of promising results for a much broader range
of subjects, including as biology or criminology. What about
sports?

Social network analysis has only been recently introduced
to the study of sports, with only a handful of relevant research
papers. Of these, all are about team sports rather than individ-
ual sports. One obstacle to network analysis in sports seems
to be the data collection process. Detailed and specific data
about sports can be hard to get, as experts are needed and the
data collected for now depend really on the sport type and on
the level at which it is played.

However, network analysis in this field has a lot of
room for growth: many social network analysis methods are
applicable to sport disciplines, and new predictive models can
be developed based on competitive network models, leading
to a deeper understanding of competitive dynamics across all
sports.

Exploring the characteristics of individual sports or com-
petitions poses an interesting challenge in a very visible
field. Analyses could provide meaningful insights to various
interested parties within the sports industry — competitors,
coaches, spectators, and bookies alike.

For instance, can a given sport’s competition network be
insightful for evaluating its ranking system or level balance?
Social network analysis can help us identify competition
structures within individual sports, explaining - and hopefully
predicting - key phenomena such as parity and variance in
both overall and individual results.

In this paper, we present an overview as to how social
network analysis can be used to study individual sports’
competition results. More specifically, we look at network
dynamics within one sport, between different sports, over time,
and as a tool for outcome prediction.

We chose to focus on individual sports instead of team
sports, as there are more competitors and therefore data points
relative to team sports. Additionally, analysis of individual
competitors removes the complications of players joining or
leaving teams. Moreover, individual competition analysis is of
personal significance, as one of our authors is a competitive
fencer, himself.

II. RELATED WORK

Social network analysis has already been explored in
the context of team sports, namely basketball, football and
handball. While Korte and Lames characterized different
team sports and their tactical positions in paper [2], Grund
(in paper [3]), and Vaz de Melo, Almeida and Loureiro (in
paper [4]) tried to assess teams’ performance based on the
individual performance and interactions of their players.

In paper [2], a player-interaction network was built for each
team, based on several matches: nodes represent players and
weighted directed edges represent the number of passes from
one player to an other player. From this, various centrality
metrics were computed, each having a definite meaning for
the performance of each player: individual metrics, such as
weighted in-degree (number of successfully received passes
by a player) or weighted betweenness (how often a player is
on a shortest path between other players), as well as team
metrics, such as weighted in-degree centralization (indicator
for the balance of direct interplay).

By emphasizing strong connections between each tactical
positions using minimum spanning tree (subset of the
edges of the graph that connects all the vertices together,
without any cycles and with the minimum possible total
edge weight), Korte and Lames were thus able to find
the most centralized roles in basketball (point guard),
football/soccer (defensive midfielder) or handball (center),
and get “network translations” of the nature of different sports.

In paper [3], the same network structure and metrics were
used, however for football teams only. The goal of the study
was also different, as Grund tried to see how interactions
between team members could impact on the team’s overall
performance. Its main differences with paper [2] were thus
the statistical methods used, which will not be discussed here,
as we mainly focus on network analysis methods.

Grund managed to support two hypothesis, which are:
intense relationships between players (network density)
increases team performance, and too much reliance on a
small subset of players (high network centrality) decreases
performance.



























