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Abstract

In order to investigate the behaviour of athletes in choosing sports,
we analyse data from part of the We—Sport® database, a vertical
social network that links athletes through sports. In particular, we
explore connections between people sharing common sports, and the
role of age and gender by applying “network science” approaches and
methods. Results show a disassortative tendency of athletes in choos-
ing sports, a negative correlation between age and number of chosen
sports, and a positive correlation between age of connected athletes.
Some interesting patterns of connection between age classes are de-
picted. In addition, we propose a method to classify sports based on
the analyses of the behaviour of people practising them. Thanks to
this brand new classifications we highlight links of class of sports and
their unexpected features. We emphasise some gender dependency
affinity in choosing sport classes.

Keywords: sport classification, network analysis, social network,
sport practising, sport aggregation.

Introduction

We-Sport® is a vertical social network that connects athletes and
sport professional profiles. It was founded in 2009 as a spin-off at
Motor Science Research Center of the School of Exercise and Sport
Sciences of University of Turin. We—Sport® allows to organize meet-
ings and training sessions for several sports (there are more that 400
sports registered), to share photos and videos and to find sport facili-
ties. We-Sport'Y received major investments, both public and private;
it won numerous international and national events related to digital
innovation and start-ups and it is currently among the top three social
networks dedicated to sports in the world. To get updated information
related to We—Sport® we refer to the Wikipedia page. The function-
ing of the platform is straightforward: users enter sports played, places
where they practice, their schedule, gender, age and their sporty level.
The system suggests those users who best match within 30 km from
the place indicated. Currently (January 2014) about 50,000 people
around the world are We-SportY users. Moreover, the social network
has approximately 23,000 page views and 5,000 unique visitors per
month. Since its creation We-Sport® had 200,000 unique visitors for
nearly 1 million page views. According to Alexa (Alexa Internet com-
pany provides traffic data, global rankings and other information on 30
million websites; Alexa ranking is one of the indicators used for mon-
itoring of traffic data and global web rankings) presently We—Sport®



is among the top 8000 sites in Italy and among the first 300,000 in the
world as number of visits (Alexa Internet, 2014). We—Sport® visitors
come from every country in the world, the 10 countries which have
the highest number of visitors on We—Sport® are, in order: Italy,
Hong Kong, United States, France, Germany, Spain, Turkey, United
Kingdom, Brazil, Switzerland. Regarding a demographic overview,
by using Google Analytics we observe that the percentage of users
between 18 and 24 years old is 18%, 32% between 25 and 34 years old,
25% between 35 and 44 years old, 14% between 45 and 54 years old,
7% between 55 and 64 years old and 4% are people with more than 65
years old. 53% are male and 47% are female. For more information on
the use of Google Analytics we refer to works of Plaza (2009, 2011);
Amin Omidvar, Mirabi, and Shokry (2011) and of Clifton (2010).

Nowadays we observe a flurry of research on social networks, the
field is a relatively old one, having been created in the 1930s in the US
by researchers coming from cognitive and social psychology. They sup-
posed that a relation between two people can structurally be viewed as
an edge connecting two points in a space, each representing a person.
The set of relationships thus obtained defines a sociogram, which is a
graph that today is called a social network. In the following decades
many quantitative ways of analysing such structures were created, giv-
ing rise to the field of sociometric analysis. Many of these ideas and
methods are still used today. The main developments until the sixties
are well described in a book by Scott (2013) to which the reader is
referred for details. Other useful references and details can be found
in the main book in the field, (Wasserman & Faust, 1994).

In the last two decades the introduction of new communication
technologies has notably enlarged the concept of social network. While
the first sociograms were necessarily small and had to be built by
hand through patient and error-prone survey work, today an enor-
mous amount of data is available online and can be scanned quickly
using suitable software. Internet-mediated social networks such as
Facebook and Twitter have hundreds of millions of participants and a
global structure that is almost impossible to compute and describe as
a whole. This fact, has brought many new actors into the field, which
is today one of the most active and fast-developing, since the network
concept permeates almost all disciplines and is certainly not limited
to social interaction. Recent books describing this field are those of
Newman (2010), and of Barrat, Barthélemy, and Vespignani (2008).

In this paper, classical approaches in social network analysis were
adopted to investigate the aggregative behaviour of sportsmen, rang-
ing from how athletes choose different sports and the potential con-
nections between people sharing common sports, to the role played by



age and gender. Moreover, applications specifically designed for the
interpretation of this peculiar social structure were proposed. Fur-
thermore, given some sports classifications built up by using different
criteria, such as seasonal or physiological classification, we investigate
how these sets of disciplines are bound together.

In this context, the analysis of virtual communities is crucial to
fully understand social and behavioural mechanisms related to the ag-
gregation. Existing literature (Ridings & Gefen, 2004) theorises that
people join virtual communities to exchange information and/or social
support. Theories of broader Internet use have indicated both enter-
tainment and friendship seeking as motivational forces. The reasons
for people to choose a particular sport rather than another have been
investigated extensively in the past (Bourdieu, 1978) albeit without
using data from virtual communities. In particular, many studies have
been performed in relation to children aggregative sports behaviour
(Whitehead, 1993), trying to understand why children start a sport
and why at some point of their lives they decide to stop practising it.
Dishman, Sallis, and Orenstein (1985) recommended specific study ar-
eas that could help in understanding what motivates people to become
physically active and help in developing ways to increase activity. In
fact, they categorised determinants related to the adoption and main-
tenance of physical activities: personal factors, environmental fac-
tors, or characteristics of the exercise. In some works the analysis of
sports choice was done by evaluating the perception of dangerousness
(Russell, 2005). Some other analysis, (Ko, Claussen, & Park, 2008),
were conducted to reveal the commercial factor in choosing sports.
This study includes both the cost of the practice (e.g. specific equip-
ment, travels, teachers) and the affiliation cost to groups of players
(e.g. tennis, golf, sailing club). Literature is also rich in works de-
picting trends associated with specific social groups (by age groups or
specific behaviours). Several studies have investigated the differences
in sport related to gender, we cite the work of Eccles and Harold (1991)
as the most complete. Eccles and collaborators conclude that gender
differences in children’s attitudes toward sports are quite strong and
emerge at a very young age. Furthermore, they suggest that gender
differences are more related to the gender-role in socialisation than to
“natural” attitudinal differences. Our social network analysis could
confirm or improve their conclusions while other studies, also related
to the sport habits as consequence of gender behaviour, have been
conducted by Gard (2003) and Lantz and Schroeder (1999).

With respect to the methods of classification of sports, there have
been several proposals as this issue is one of the most controversial
issue related to the sport world. Over the years, many authors de-



scribed different possibilities but all refer to a theoretical and a priori
method. A number of methods were proposed by analysing either the
technical aspect only, or the physiological aspect (Bellotti et al., 1978;
Meinel, 1984; Berger & Hauptmann, 1985; Starosta, 1987a, 1987b;
Merni, 1988; Dal Monte & Faina, 1999). Csizma, Wittig, and Schurr
(1988) proposed a classification related to the distinguishable gender
association, Chelladurai (1992) in relation to managerial implications,
Chen and Zhang (2005) and Lu, Yang, and Luo (2009) on the basis
of technical and educational parameters. However, most classifica-
tions are based on the fundamental objectives of the technical basis
or on the physiology of the exercise (Scotton, 2004; Mitchell, Haskell,
& Raven, 1994; Riemer & Visio, 2003; Mitchell et al., 1985; Com-
mittee on Sports Medicine, 1988; Ainsworth et al., 1993, 2010, 2011).
More recently, some works have proposed a classification on the ba-
sis of information such as touristic or commercial (see (Gammon &
Robinson, 2003) or beginning to use big data information from the
web through technological device (Parkka et al., 2006). Our work
could provide a classification based on the actual choice of practiced
sports by people, a choice that could be related with multiple factors
(age, sex, wealth, habits, education, geographic origin). Instead of
defining an a priori approach classification of sports on theoretical
grounds, we propose a bottom up approach based on the analyses of
the behaviour of people practising sports. This approach attempts
to classify sports according to the response to the eight fundamental
questions of the Rhetoric (called circumstances or loci argumentorum
(Tommaso d’Aquino, Summa Theologiae, 1265-1274), namely: quis:
who? - with whom; quid: what? quando: when? wubi: where? cur:
why? quantum: how much? quomodo: how? quibus auxiliis: with
what kind of equipment?

For questions “who”, “with whom”, we consider if a sport is played
mostly in solitude, in pair or in team, considering that sports that are
practised in groups can also be practised in solitude, especially with
regard to non-competitive practice, and, conversely, sports that can
be done in solitude can also be enjoyed in company.

The questions “Where?” and “When?” resulted in a division of
sports in three distinct sub-questions. The first is related to the envi-
ronment, seen either as an artificial sport facility (e.g. an hockey field),
or a natural-but-human-modified environment (e.g. a golf pitch), or a
wild or pristine one (considering that if a sport is practised outdoors
without special facilities, it does not mean that it can not be played in
specific structures). The second one is related to the type of field, e.g.
air, water, land, etc. Finally, the classification of a sport was linked
to the season during which the sport is usually practised, namely hot



or cold season.

The question “Why?” was translated to the question “What is the
goal?”, whereas the question“How” relates to the neurophysiological
aspects required for the athlete’s performance. Then, the question:
“With which kind of equipment?” deals with the necessary equipment
to play the sport.

The characteristics of the sports in the classification are prevalent
and not exclusive. What we are herein proposing is a classification
according to objective features; nevertheless we are aware that every
inclusion of a sport is questionable and worthy of further investiga-
tion. What we propose is a first milestone that will require further
validation, improvements and additional specifications. The proposed
classifications are summarised in Table 1.

This study was carried out with the consensus of participants,
explicitly provided when accepting the terms of use of the We-Sport
social network. The study received institutional ethics approval.

The Network

A network, or a graph, is defined as a set of nodes and a set of links, or
edges, connecting pairs of nodes (see Figure 1 a)). We—Sport® social
network is an example of graph in which the users, teams, sportive
disciplines, and locations are the nodes and their interactions are the
edges. We—Sport® naturally defines a tetrapartite graph — a graph
in which nodes are partitioned in four sets and connections are only
between pairs of nodes belonging to different sets (see Figure 1 b)) —
having users belonging to different teams and playing different disci-
plines in different places. Indeed, the connection between two sports
or athletes is meaningless for the We—Sport’s® original aim: connect-
ing athletes through their favourite sports. Even if the tetrapartite
representation of the We—Sport® social network , see Figure 1 b), is
the most accurate, in this article we consider only nodes belonging to
two sets: athletes and sports. In other words, we consider the bipartite
(also known as two-mode, (Wasserman & Faust, 1994)) version of the
network, and we study its structure at December 2010. In particular,
the network accounts for 1678 users, 238 sportive disciplines and the
6107 connections between them. For a %aphical representation of the
reduced bipartite network of We-Sport™¥ we refer to Figure 1 c).

A classical way to quantify the role of a node (i.e. an athlete
or a sport) in a graph is to consider its number of connections, i.e.
the degree of the node. Managing and visualising this information in
networks having hundreds of nodes can be really hard. However, some
statistics could help us in revealing the underlying structure (Barrat



Item of # ..
classification Name sports Description
Number of solo 146 Sports playes i.n solitude
partner 1lvs1l 34 Sports played in couple
team 58 Sports played in team
close 95 Sports played in facilities
Place open MOD 62 Sports played outdoor but in artificial situation
open NAT 81 Sports played outdoor in natural situation
air 11 Sports played in air environment
water 20 Sports played in water
Environment ground 170  Sports played on ground .
ice-snow 24 Sports played on snow or ice
sea 12 Sports played on beach, sand or sea
composite 1 Sports composite
cold 17 Sports played during cold season
Season hot 22 Sports played during hot season
indifferent 200  Sports played during hot and cold season
specific equipment 52 Sports played with specific equipment
locomotion mean 73 Sports played with a mean of locomotion
Instrument . ..
balls 53 Sports played with balls or similar
nothing 60 Sports played without an instrument
time 61 Sports played with time as goal
points 72 Sports played with points as goal
Target individual target 39 Sports played with individual goal
aesthetics 46 Sports with an aesthetic judgment
opponent defeat 12 Sports with physical defeat of the adversary as goal
measure 7 Sports played with misure as goal
endurance 59 Sports based on musculoskeletal and cardio resistance
strenght 9 Sports based on muscular strength
Neuro- speed 5 Sports based on speed
physiological — precision 21 Sports based on accuracy
aspects acrobatics 34 Sports based on acrobatics
rapidity 52 Sports based on rapidity and reaction time
others 58 Sports based on other aspects or mixed aspects
martial art 14 Martial arts and fighting
dance 7 Dances
elitist 10 Elitist and expensive sports
brain 5 Intellectual sports
gymnastic 3 Gymnastics
Other aspects track and field 7 Track and field sports
composite 2 Composite sports
animals 4 Sports with animals
ambient gym 10 Gym and related
engine 8 Sports with vehicles
holistic gym 3 Holistic gymnastics

Table 1: The

adopted classifications, the class names, the number of sports
in each class, and a brief description of the class.
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Figure 1: a), an example of graph. The nodes belonging to the neighbour-
hood of the node circle are depicted in light grey. The circle node has a
degree equal to six. b), A tetrapartite graph. Nodes are divided in four
groups. Edge between nodes in the same group are not allowed. ¢) the bi-
partite structure of the social network: no edges between nodes of the same
family. On the top the athletes’ class, on the bottom the sports’ class. The
weighted projection over athletes, d), and over sports e).



et al., 2008; Scott, 2013; Newman, 2010; Wasserman & Faust, 1994).

Results

Network Characterisation

Keeping in mind that the number of sports eligible by a user was ar-
bitrarily limited to 33 by the administrator of the system (in order
to avoid users selecting more sports than those they really practice),
we observe that half of the considered athletes choose no more than
3 sports (i.e. median value). It also appears that half of the 238
sports are chosen by no more than 5 users while Jogging was the
most chosen sport (more than 30% of users), followed by Five-a-side
Football, Swimming, Tennis (25% of users), etc. However, a typical
and informative way to explore the overall node features is to con-
sider the degree distribution p(k) of the entire network, which, in our
case, provides the frequency of an athlete (a sport) connected with
k sports (athletes). In particular, the fitting of the empirical dis-
tribution with a theoretical function could help in evaluating nodes
behaviour and gives important clues necessary for the understanding
of the nodes aggregation process. In our data, the degree distribution
of sport-nodes and athlete-nodes is heavy tailed, thus defining an het-
erogeneous graph (Barrat et al., 2008). Following the suggestions of
Clauset, Shalizi, and Newman (2009), we fit the empirical data to sev-
eral functional forms: Power-Law (PL), Weibull (WEI), Exponential
(EXP), Log-Normal (LN), Yule (YU), Poisson (POI), and Negative-
Binomial (NB). In fact, we are interested in correctly describing the
tail of the distribution — the most influencing part of the distribu-
tion since it drives the variability of data and therefore highly affects
the process occurring on graph (for more details on this wide topic
we refer to (Barrat et al., 2008; Newman, 2010)). Results show that
the estimated scaling parameters of the PL for sports (athletes) nodes
having a number of connections larger than 15 (6) is 1.9 (3.48) with
a acceptable goodness-of-fit (p > 0.05) (Clauset et al., 2009). More-
over, performing a likelihood-ratio-test later interpreted as suggested
by Vuong (1989) we find evidences that the PL has to be preferred
(p < 0.05) to the BN, POI, EXP in fitting the degree distribution of
sport-node. Moreover, the PL fit of the degree distribution of athletes-
nodes has to be (p < 0.05) preferred to BN and POI while the WEI,
LN, and YU fit should be (p < 0.05) preferred to the PL fit. The
fact that, for athletes-nodes, the WEI, LN, and YU are preferred to
PL should not surprise. The arbitrary maximum number of sports
that an athlete could choose bounded to 33 inhibit the formation of a



real heavy tail thus making distribution belonging to the exponential
family more suitable in fitting the data.

Users Behaviour

We try to detect possible behavioural pattern in our data. A first ques-
tion was to explore if gender is a factor when athletes choose sports.
In this context, a non parametric test — Mann-Whitney test (Zar,
2010) — allow us to conclude that gender is not a factor influencing
the number of sports chosen by users.

We also investigated if the number of sports chosen by an athlete
is related to the popularity of the sports (quantified by the number of
users choosing the sport). Let’s consider the set of athletes playing k
disciplines: we want to investigate the correlation between k and the
mean number of people playing the k considered sports. Since data
show evidence of deviation from normal distributions, to quantify the
correlation we use a non parametric method — the Spearman rank cor-
relation (Zar, 2010). Results (r = —0.9560 with p < 0.01) point out
a negative correlation, see Figure 2 a). We further explore the ath-
letes behaviour by considering the correlation between the number of
sports that connected people choose. Let us recall that in We—Sport®
network athletes are not allowed to directly connect through friend-
ship relationships. However, it is possible to detect the potential set
of people that an individual could encounter thanks to its connections
to sports. This can be studied by generating the weighted projection
of the bipartite graph, (Zhou, Ren, Medo, & Zhang, 2007), over the
athlete-nodes. This graph is formed by athlete-nodes only and a pair
of these nodes are connected if before the projection they shared at
least a common sport. Moreover, this graph is said weighted because
we assign to each edge a numerical attribute indicating the number of
sports shared by the couple of sportsmen, we refer to Figure 1 d) for
an example. In this projected graph we find an assortative behaviour,
i.e. people tending to connect with similar (r = 0.8701 with p < 0.01),
see Figure 2 b).

Age Pattern

Keeping in mind that only users older than 18 could subscribe to the
We-Sport¥ network, we explore the role of age in choosing sports. We
find evidence of a negative correlation (r = —0.6442 with p < 0.001)
between the age of athletes and the number of sports that they choose,
see Figure 2 c). Finally, working on the weighted-projected graph, we
observe a positive association (r = 0.8304 with p < 0.001) between
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A linear, positive, correlation could be depicted.
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the age of tied athletes, Figure 2 d). We further explore the age
association pattern by quantifying if pairs of age groups are more
connected than expected by the graph topology. Mathematically this
could be evaluated by

Si‘Sj

> Si

where E(a;,a;) is the number of connections between nodes belong-
ing to age group a; and a;, taking into account the weight attribute
of edges, s; = }_; E(ai,a;) is the number of connections connecting

E(ai,aj) - (1)

pairs of nodes belonging to age group a; and a;, and isg is the ex-

pected number of connections between the pair of age Zgroup. This
difference indicates whether the number of edges is just a consequence
of the graph topology or if it is independent from it, allowing us to
reveal patterns between age classes. Finally, it is worth to underline
that Equation 1 is not far from what Newman and Girvan (2004) use
to define the modularity function, an important measure to detect
communities in large networks. Results of Equation 1 are in Figure 3

a).

Communities, Sport Classifications and Mixing
Patterns

On a graph a community can be defined as a subset of nodes having
more connections among them with respect to those between them
and the other nodes in the network (Newman, 2010). In the We-
Sport® network community detection could be of great interest to
recognise groups of sports, or of athletes, sharing some topological fea-
tures and/or some behavioural patterns. Several algorithms have been
developed in order to automatically identify communities in networks
(Fortunato, 2010). Unfortunately, such algorithms, when applied to
our network, in its original or projected versions, give too poor results
to draw any significant conclusion. For instance, communities detec-
tion on the weighted projection over sport (i.e. the reduced graph
in which pair of sports are connected with an edge of weight w if w
athletes choose both sports) provided results comparable to those of
random graphs (Guimera, Sales-Pardo, & Amaral, 2004). Our main
explanation of this fact is that our dataset is too small to have a
meaningful signal. However, we refer to a future work for a deeper
analysis. Here, working on the weighted projection on sports of the
bipartite graph, we investigate if group of sports are more connected
than expected by the graph topology. To explore this question, again,
we use Equation 1.
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From the application of Equation 1 on our sport classification we
can highlight a weak association, weaker than expected by the graph
topology, between sports played in composite environment and those
played in teams. We also observe a similar behaviour between sports
played in composite environment and sports played with balls and
with physiological features related to the rapidity. Conversely, there
is a stronger than expected relation between sports played alone and
sports played outdoors and with physiological features related to the
endurance.

We further apply Equation 1 to reveal unexpected association of
sport groups with the gender of athletes. Results are in Figure 3 b).

Discussion and Conclusions

The number of sports chosen by users is heterogeneously distributed
and it is not gender related: we observe a huge number of users select-
ing only few sports and a smaller number of users that select a large
number of sports. A similar behaviour is also observed for the num-
ber of players that each sport owns. We expected more uniform and
symmetric behaviours in choosing sports: we expected to find people
behaving more similarly, with a large number of athletes selecting a
number of sports near to the mean and sports that have a number
of practitioners homogeneously and symmetrically distributed around
the mean.

The negative association observed between athletes and sports
popularity (cfr. Figure 2 a) suggests that athletes who practice few
sports are associated with sports practised by many athletes. More-
over, athletes playing a large number of sports, on average, are as-
sociated with less popular sports. This feature is also the cause of
the athletes assortativity: the larger the number of sports I play, the
larger the mean number of sports played by users connected with me
through these sports. An explanation for this feature, observed in
many other social networks, could be that very often users have few
time or resources to play sports. Hence, they focus on those sports
that are the easiest to be played: with high probability, those that are
the most common, that avoid the lack of partner problem, that are
the most feasible, thanks to the presence of facilities over the area,
and that sportsmen are used to play, because of cultural or educa-
tional biases. People that have more time, and resources, behave in
a more complex way selecting both common and rarer sports. These
people select common sports as first choice but then improve their
set of choices in a more targeted way. Policy makers, public health
employees, and sport scientists should be aware of that behaviour in

12
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order to improve their policies, their choices and their work in the sup-
port of the diffusion of sports. These findings allow us to speculate
that sports with low diffusion have intrinsic characteristics that make
them attractive for small groups of people just due to their very low
diffusion. The vicious circle is then fed by the fact that a sport with a
low diffusion is chosen by the few players appreciating the exclusivity
“plus” in such activities. Once that sport reaches high diffusion, it is
selected by people liking sports with high diffusion, while the group
that chooses the sport with low diffusion will tend to replace it with
another sport with characteristics similar to the one just lost.

The negative correlation between the age of sportsmen and the
number of sport chosen found in our dataset is in line with previ-
ous findings (Barber & Havitz, 2001; Breuer & Wicker, 2008; Down-
ward, 2007; Downward & Riordan, 2007; Bauman, Sallis, Dzewal-
towski, & Owen, 2002; Garcia, Lera-Lopez, & Sudrez, 2011; Farrell
& Shields, 2002; Humphreys & Ruseski, 2006; Moens & Scheerder,
2004; Scheerder, Vanreusel, & Taks, 2005; Breuer, Hallmann, Wicker,
& Feiler, 2010; Wicker, Breuer, & Pawlowski, 2009) and can be at-
tributed to several causes (Stamm & Lamprecht, 2005). We also
demonstrated a positive correlation between the age of athletes and
the age of those connected with them by sports, (cfr. Figure 2 d)).
We think that this result is a consequence of the cohort effect affect-
ing choosing behaviour, (Stamm & Lamprecht, 2005). This result is
also confirmed by Figure 3 a). We-Sport'Y users aged between 20 and
40 are more connected, through sports, between them than what we
expected by a random graph with the same topology. Moreover they
are less connected with users aged between 40 and 60 than expected.
This result reveals that sports could be roughly divided in two groups:
one among which young user are connected to each other, and another
which connect older sportsmen. To our knowledge, this finding has
not yet been evaluated in relation with sport habits. However, in other
contexts, similar matrices have been estimated revealing pattern not
far from our estimates, we refer for instance to (Mossong et al., 2008).

Results on the mixing patterns of groups of sports show some
interesting features. For instance, we observe a strong connection
among sports played in solitude (like running or cycling), and another
strong connection between solo sports and sports played on ground
(like mountain biking, golf or hiking). Another strong connection is
between sports played on ground and sports played without specific
seasonal characteristics (like snowboarding for cold season or beach
volley for hot season). Extending such an analysis on a larger data-
set will allow us to know, with a high degree of reliability, which kind
of sports a person practices or would like to practice just knowing the

14



sport group already attended from the person.

The most interesting result comes from Figure 3 b), that shows
the different preferences for gender. As it can be seen, males prefer
sports played in team (like volley) and performed outdoors (like golf),
played with balls (like soccer), with score or individual goals as target
(like archery), and that have physiological aspects related to the mus-
cular strength, speed, and quickness (like climbing or karate). They
also prefer sport related to gymnastic environment (like body build-
ing). On the contrary, females show preferences for sports played alone
(like jogging), indoors (like fitness), in water (like swimming), with-
out specific tools (such as running), and in many cases related to the
hot season, with a strong propensity for sports with individual goals
linked to the endurance (like running or nordic walking). Females also
have a significant propensity to play sports in the dance and in the
gymnastics field, in particular in relation to holistic gymnastic (such
as yoga). They also show a preference for sports played with animals
(like horsemanship). In general, the marked difference between gen-
ders is found in the female little tendency for sports played in team or
played in pairs (like basketball or tennis), for composite sports (like
triathlon) and for sports played with balls or similar and that have a
score (target, measure, or opponent defeat like shooting, power lifting
or martial arts). They also have little affinity with sports related to
the speed (like short track or skiing) and with engines (karting) and for
intellectual sport (like wargame). Conversely, male show more cross-
cutting, and in general they do not like sports related to the dances,
performed with the animals and with holistic world. They like sports
in water environment (swimming or aquagym) less than women.

This paper is, to our knowledge, the first work where the “Network
Science” methods have been applied to the analysis of the behaviour of
athletes in choosing sports. Our hope is to have made a contribution
in this field both presenting new methods and new results. However, a
number of challenging questions are still open. Therefore, in the future
we would like to extend our work in several directions: to study the
tetrapartite structure of the network as a whole, to deeper analyse
the community in the graph, to study the evolution of the network in
time, and to understand how the geographical variables influence its
features.
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