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,is study chooses Chinese athletes as the research object and constructs the overall network of its social support network and
discussion network. From the micro-, meso-, and macrolevels of the social network structure, the structure and characteristics of
the athlete’s overall social network are analyzed. ,rough research, we found that there is embeddedness, that is, the relevance,
between society support networks, between society discussion networks, and between society support networks and society
discussion networks. At the same time, in the athletes’ social support network and social discussion network, some athletes have
no contact with other players; they have no “power” in the group as well, so it is difficult to obtain network resources. We also
found that there are small-world characteristics in the social network of Chinese professional athletes. ,e above findings will
provide a deeper understanding of the peculiarities of athlete groups and have certain practical significance for improving athletes’
daily training and life management conditions.

1. Research Background

For a long time, the cultivation of professional athletes in our
country has mainly adopted the government-led athlete
training system; that is, the government funded the estab-
lishment of sports schools at all levels and administratively
intervened. Athletes competed on behalf of the local gov-
ernments, and those with outstanding results were sent to
provincial professional sports teams and then selected into
the national team, which is a three-level training system for
athletes under the guidance of the typical planned economy;
that is, the national team is the first level, the provincial
professional team is the second level, and the city and county
amateur sports schools are the third level. ,is is also the
difference between the current training system for profes-
sional athletes in my country and the training system for
athletes based on club training abroad. When professional

athletes in our country in relatively independent training,
learning, and living environment, they may have problems
in terms of employment, cultural level, professional skills,
and psychology [1–3]. Social network refers to the relatively
stable relationship system formed by the interaction between
individual members of the society, focusing on the inter-
action and connection between people [4–6]. Social inter-
action is carried out under definite circumstances. People
have different ways of interaction in different situations. In
different situations and different types of relationships,
people’s interaction process will also be different. ,en,
through the study of athletes’ social network structure, it will
further reveal the social interaction between athletes, which
will have a long-term important role in improving athletes’
athletic performance, mental health, and career planning.
Social network is not only a research method but also a
research object in itself. Social network research is mainly
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carried out in two directions: Whole Network and Ego-
Centric Network/Personal Network [7–9].

Social network theory emphasizes the importance of
“relationship” and the interaction between individuals,
breaking the conventional “attribute” research. While
showing a strong empirical analysis ability, a bridge has been
separately established between individual rational choice
and social constraints and between microbehavior and
macrophenomena. Social network theory has been widely
used in many fields of social science research, such as
management and sociology [10–13]. In a sense, the social
performance of professional athlete groups is the effect of
social networks and their sports. Social network analysis can
be said to be a research paradigm, which is easier to enter the
special lives of professional athletes [14].

,e whole network can reveal the structure of the social
network very well, so when studying the social network
structure of professional athletes in our country, we use the
method of the whole network structure to analyze the social
network structure of professional athletes in our country.

2. Theoretical Analysis of the Characteristic
Variables of the Whole Social Network of
Professional Athletes

,e whole network focuses on the relationships within the
group and analyzes the interpersonal interaction and ex-
change patterns with the network concepts of compactness,
distance, and centrality. For the whole network research of
social networks, the purpose is to reveal the structural
features of the social network. ,e whole social network
structure can be divided into three levels: micro, meso, and
macro [15].

2.1. Microstructure. Centrality is the main feature of the
social network microstructure and one of the focuses of
social network analysis. Centrality reflects the size of indi-
vidual’s power in the network [5]. Centrality is usually
measured by three indicators: degree centrality, closeness
centrality, and betweenness centrality [16]. If the individ-
uality has more degree centrality, it indicates that the in-
dividual is in a central position and thus has greater power. If
the individuality has more closeness centrality, it means that
he is very close to other points, so he does not depend on
others.,e betweenness centrality shows the extent to which
an individual can connect or control others. ,rough the
analysis of the microstructure, we can see the core leaders in
the athletes group and whether there are isolated points in
the group, so as to grasp the whole network of athletes.

2.2.Mesostructure. For human society, individuals combine
into small groups through interpersonal interactions and use
social networks to obtain various social resources embedded
in them [17]. Relevant research shows that there is a small
group phenomenon in the athlete group, but the research is
mainly qualitative analysis and lacks quantitative research.
,is paper will analyze the structure of the small group of

athletes from the modular index of the community structure
[18, 19].

2.2.1. Newman Community Structure Definition. Let the
network node set Vp, Vq be the true subset ofV; that is,
Vp ≠∅, Vq ≠∅ and Vp ⊂ V, Vq ⊂ V; ifVp ∩Vq � ∅, then
Apq � aij , i ∈ Vp, j ∈ Vq, and Apq ⊂ A. Note that ‖A‖ �

(1/2)ijaij is the number of node relationships. So when
p≠ q, ‖Apq‖ � i∈Vp

j∈Vq
aij, aij ∈ A is the number of re-

lationships between subset Vpand subset Vq; whenp � q,
‖App‖ � (1/2)i∈Vp

j∈Vp
aij, aij ∈ A is the number of in-

ternal relationships in the subset. Actually, Newman’s
modularity index that measures the effectiveness and ra-
tionality of community structure division is

Q � 
m

p�1
epp − 

m

q�1
epq

⎛⎝ ⎞⎠

2
⎡⎢⎢⎢⎢⎣ ⎤⎥⎥⎥⎥⎦. (1)

2.3.Macrostructure. ,e network indicators of all actors in a
group reflect the macrostructure of the network, that is, the
whole structure. Such network indicators mainly include
density, out-degree centralization, in-degree centralization,
and betweenness centralization [20, 21]. Density is the most
commonly used measure in network analysis. It shows the
difference of edges’ distributions between the measured
graph and the completed graph. Degree centralization is
different from centrality. Centrality is to describe the
“power” of a single actor from the perspective of an indi-
vidual, while centralization reveals the whole centrality of
the network graph. In fact, the centralization measures the
centrality difference of all actors. Out-degree centralization,
in-degree centralization, and betweenness centralization
measure in the network the difference in all actors’ ability to
expand relationships, reputation, and the ability to act as a
bridge or control resource between any other two actors
[22, 23].

Centralization measures the whole centrality of the
network. It is a kind of “variance” of the centrality of each
individual in the overall network. ,ere are out-degree
centralization, in-degree centralization, and betweenness
centralization. ,e calculation formula of the centralization
[18, 24] is

C �


n
i�1 Cmax − Ci( 

max 
n
i�1 Cmax − Ci(  

. (2)

,e members of the professional athlete’s social support
network and social discussion network overlap to a great
extent and whether the two types of networks are embedded
in each other can be analyzed through traditional social
networks. After as a whole revealing the embeddability of the
two types of networks, the macrostructure of the social
support network and the social discussion network is an-
alyzed separately through indicators such as network den-
sity. Complex network analysis is mainly to reveal the
features of the small world. ,e small-world features
(macrostructure) are based on the mesostructure and
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calculate two feature indicators, the clustering coefficient
and the path length, and reveal the features of the rela-
tionship transmission of the athlete’s social network by
comparing with the index of the random network of the
same scale and the same relationship [24–27].

,e clustering coefficient reflects the degree of aggre-
gation of network nodes, referring to the probability that two
other nodes connected to the same node are also connected
[28, 29]. ,e greater the clustering coefficient, the more
stable the relationship between network members. ,e
calculation formula of the average clustering coefficient is

C �
1
n



n

i�1


j,l∈Γi

X(j, l)

#Γi #Γi − 1( /2
. (3)

Average path length refers to how many steps one node
in the overall network averages to reach another node
[30, 31]. If we define the shortest distance between node i
and node j as d(i, j), the average path length is calculated as

L �
1
n



n

i�1


j≠ i

d(i, j)

n − 1
. (4)

3. Research Design

3.1. Data Sources and Research Methods. ,e data used by
research come from a sampling survey of professional
athletes in Zhangba Training Base affiliated to Shaanxi
Provincial Sports Bureau. ,is training base uses a three-
level training system for athletes under the guidance of a
typical planned economy. It is not only a large training base
in Shaanxi Province but also a relatively large and con-
centrated training items in the country. Zhangba Training
Base is located in relatively independent training, learning,
and living environment, including Shaanxi Gymnastics
Management Center (competitive team and competitive
gymnastics team), Shaanxi Martial Arts Center (Martial arts
Taolu and Sanda team), Shaanxi Heavy Competitive Center
(wrestling, weightlifting, and judo team), Shaanxi football
Center (men’s and women’s football team), and Shaanxi
Swimming Center (swimming team and diving team).
Nearly 1000 professional athletes are training here. ,ere-
fore, it has certain representation to select Zhangba Training
Base of Shaanxi Province as the investigation place of
Chinese professional athletes and to take samples from the
athletes in the base [32].

We sent out 144 questionnaires, all of which recover
accurately and effectively. Among 144 professional athletes,
the proportion of male athletes is more, accounting for
68.8%. ,e athletes were relatively young, the maximum age
was 30 years old, and the minimum age was 12 years old,
with an average age of 18.8. In the geographical area, we were
mainly divided into outside Shaanxi Province, Xi’an city,
and other cities in Shaanxi Province, of which the pro-
portion of people outside Shaanxi Province was the largest,
accounting for about 50%. In sports programs, we chose five
sports centers to accommodate athletes engaged in different
types of training as much as possible, so that the survey data

are more objective and reasonable. In terms of education,
most of them have received high school education or above,
and nearly one-third of them have received college or un-
dergraduate education, which shows that the athletes’ ed-
ucation level is relatively high. At the same time, we also
investigated the reasons why they chose to be an athlete at
the beginning. For most of the athletes, their reasons are
“their own interests” and “suggestions of family and
friends.” ,e overall network data are divided into two
aspects. One is the overall support network (A–E), which
includes A-actual support, B-emotional support, C-society
communication support, D-employment support, and
E-achievement support. Second is the whole discussion
network (F–H), F-income discussion network, G-profes-
sional discussion network, and H-marriage discussion
network. Investigation process: first, encode all the members
in the network to form the overall network boundary, then
investigate each individual in the network to determine the
network members who have communication with them-
selves in the network boundary, and ask the respondents to
answer whether themembers of the network give their actual
support, emotional support, and society intercourse support
[33].

3.2. 4e Construction of the Overall Network Topology Dia-
grams of Professional Athletes. Based on the principles of
complex network analysis and system engineering, we have
constructed 8 whole social networks of professional athletes
from two aspects: overall support network and whole dis-
cussion network. Among them, A–E are the overall support
networks, which include A-actual support, B-emotional
support, C-society communication support, D-employment
support, and E-achievement support. F–H are whole dis-
cussion networks, which includes F-income discussion
network, G-professional discussion network, and H-mar-
riage discussion network. ,e topology diagrams built with
UCINET are shown in Figure 1.

4. Analysis of the Overall Social Network
Characteristics of Professional Athletes

4.1. Microstructure Analysis

4.1.1. Degree Centrality. Table 1 provides the degree cen-
trality of the social support network and social discussion
network of professional athletes. From the perspective of
minimum value, it can be seen that each professional ath-
lete’s network has isolated points and they do not have
support behavior with anyone. From the view of maximum
value, the out-degree is generally greater than the in-degree,
indicating that the professional athletes are more likely to
ask for help than to accept it passively. Among the five kinds
of support networks, the mean value of degree centrality of
actual support and society intercourse support is larger
which means that athletes support each other more in daily
life and society intercourse, while the mean value of degree
centrality of employment support network is the smallest,
then, in turn, emotional support and achievement support.
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(a) (b)

(c) (d)

(e) (f )

(g) (h)

Figure 1: Topology diagrams of the overall social network of professional athletes.
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Among the three discussion networks, there are athletes who
do not participate in any discussion network. Similarly, from
the view of maximum value, the out-degree is generally
greater than the in-degree, indicating that professional
athletes actively take part in discussions more than passively.
Among them, there are more discussions on income and
professional sports team management, but less on marriage,
which has something to do with the younger age of pro-
fessional athletes and the sensitive topics of marriage
involved.

From the perspective of the characteristics of degree
centrality, several adjustment ideas are proposed for the
practice of training guidance and life guidance in the future:
first, according to the athlete’s strong initiative, the coaching
staff can set up a special person to communicate with the
athletes for help information and provide as many assistance
items as possible according to the athlete’s type of help.
Secondly, due to the strong initiative of the athletes to
participate in the discussion, the coaching staff needs to
conduct psychological counseling and dredging frequently.
Finally, the coaching staff should pay attention to some
athletes who tend to self-isolate and guide them to establish
social support and discussion links with other teammates.

4.1.2. Betweenness Centrality. Table 2 provides the be-
tweenness centrality of the social support network and social
discussion network of professional athletes. It can be seen
that, in the five social support networks, the mean value of
the actual support network is obviously higher than that of
other networks. It can be understood that more athletes play
the role of bridge in the actual support network, followed by
society intercourse, emotional support, employment sup-
port, and achievement support. In three society discussion
networks, we can see that the minimum value is zero and we
can assume that, in every topic, there are athletes who cannot
fit in other two discussion relationships; that is, they do not

have the ability to control the discussion relationship.
Athletic groups have different centrality in social support
and social discussion which means that they have different
“power” structure in the group. Whether social support or
social discussion, there are a small number of athletes in
isolation. ,ey do not have any “power.” Overall speaking,
the centrality of actual support is high, while that of emo-
tional support is poor. For social discussion, the more
common the topic is, the higher the centrality of the cor-
responding network is. On the contrary, the more private the
topic is, the lower the centrality of the corresponding net-
work is [33, 34].

According to the analysis of the centrality characteristics,
the coaching staff should encourage athletes to increase the
necessary contact between teammates, especially to increase
emotional and spiritual communication, which will help
improve the network “power” structure. At the same time,
we must focus on the more important nodes in the “bridge
relationship,” which will have a multiplier effect on team
management.

4.1.3. Closeness Centrality. Table 3 provides the closeness
centrality of the society support network and society dis-
cussion network of professional athletes. ,e closeness
centrality requires that the graphmust be a connected graph;
that is, any two points in the network can be linked together
through a certain path. According to the data, we can find
that the professional athlete network is relatively sparse and
there are isolated points and disconnected subnetworks
[33, 34].

According to the characteristics of the sparse network,
the information circulation space of the athlete group is
worthy of further exploration. It is recommended to guide
the players to strengthen mutual learning and cooperation
among different objects in the process of training and life
guidance.

Table 1: Social network degree centrality of professional athletes.

Out-degree In-degree
Mean Standard deviation Minimum value Maximum value Mean Standard deviation Minimum value Maximum value

A CAD 3.471 3.349 0 24 3.471 2.268 0 10
CRD 2.054 1.981 0 14.201 2.054 1.342 0 5.917

B CAD 2.012 1.919 0 10 2.012 1.659 0 6
CRD 1.19 1.135 0 5.917 1.19 0.982 0 3.55

C CAD 2.853 3.048 0 14 2.853 2.108 0 8
CRD 1.688 1.804 0 8.284 1.688 1.247 0 4.734

D CAD 1.606 2.146 0 15 1.606 1.527 0 7
CRD 0.95 1.27 0 8.876 0.95 0.904 0 4.142

E CAD 2.347 3.211 0 24 2.347 2.004 0 9
CRD 1.389 1.9 0 14.201 1.389 1.186 0 5.325

F CAD 2.488 2.59 0 15 2.488 1.974 0 8
CRD 1.472 1.533 0 8.876 1.472 1.168 0 4.734

G CAD 2.347 2.407 0 14 2.347 1.819 0 7
CRD 1.389 1.424 0 8.284 1.389 1.076 0 4.142

H CAD 1.541 1.719 0 9 1.541 1.511 0 7
CRD 0.912 1.017 0 5.325 0.912 0.894 0 4.142

Note. CAD is an absolute value, CRD is a relative value, and relative value is a percentage.
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4.2. Mesostructure Analysis. According to the view of
Newman, the larger the Q value is, the better the detection
effect of community structure and the clearer the com-
munity structure are. Generally, Q value is between 0.3 and
0.7. However, the modular Q value is problematic and the
three networks in Figure 2 are used as an example to
illustrate.

Network 1 and network 2 are very similar with a clear
community structure and the same community; that is, each
subgroup has five interconnected nodes. ,e only difference
is that network 1 has two communities, while network 2 has
four communities. ,eir Q values are, respectively, 0.4036
and 0.6591. For network 3, the same as network 1, there are
two communities, but the number of nodes in the com-
munity is different, one is 5, the other is 10, and theQ value is
0.2688.,e above example is quite different from the view of

Newman.,erefore, theQ value of the community structure
can be affected by the network structure [34].

Table 4 is the optimal modularity index of social network
community structure detection for athletes. It can be seen
that the modularity value of all other networks except social
communication support and employment support network
is greater than 0.8, indicating that community structure
widely exists in professional athlete network.

,e modular value of social discussion network is
generally greater than that of the social support network,
which shows that once personal privacy issues are involved,
athletes are often only discussing with people in small
communities and are not willing to communicate with other
community members [35]. In a word, the differences in
personality, growth background, education level, and other
aspects will naturally lead to individual differences of

Table 2: Social network betweenness centrality of professional athletes.

Mean value Standard deviation Total Minimum value Maximum value

A CAD 249.69 444.21 36704 0 2062.55
CRD 1.18 2.10 173.38 0 9.74

B CAD 55.42 110.33 8147 0 610.83
CRD 0.26 0.52 38.48 0 2.89

C CAD 125.62 276.75 18466 0 1954.97
CRD 0.59 1.31 87.23 0 9.24

D CAD 18.79 40.76 2762 0 181.00
CRD 0.09 0.19 13.05 0 0.86

E CAD 16.73 39.81 2459 0 297.50
CRD 0.08 0.19 11.62 0 1.41

F CAD 27.57 51.61 4052 0 408.05
CRD 0.13 0.24 19.14 0 1.93

G CAD 20.25 38.54 2976 0 289.17
CRD 0.10 0.18 14.06 0 1.37

H CAD 13.71 42.36 2016 0 306.83
CRD 0.07 0.20 9.52 0 1.45

Note. CAD is an absolute value, CRD is a relative value, and relative value is a percentage.

Table 3: ,e closeness centrality of the society of professional athletes.

Out-degree In-degree
Mean
value

Standard
deviation

Minimum
value

Maximum
value

Mean
value

Standard
deviation

Minimum
value

Maximum
value

A 13893.24 5115.757 8082 21462 13893.24 5305.243 1397 21462
1.214 0.444 0.68 1.806 1.534 1.838 0.68 10.451

B 18842.74 2227.149 14785 21462 18842.74 2613.77 13037 21462
0.786 0.095 0.68 0.987 0.793 0.129 0.68 1.12

C 16592.83 2736.615 12063 21462 16592.83 5873.589 3684 21462
0.904 0.147 0.68 1.21 1.164 0.878 0.68 3.963

D 20197.58 1458.593 16003 21462 20197.58 1453.342 16701 21462
0.727 0.058 0.68 0.912 0.727 0.056 0.68 0.874

E 20107.12 1148.178 17448 21462 20107.12 1303.288 17545 21462
0.729 0.043 0.68 0.837 0.729 0.05 0.68 0.832

F 19534.95 1688.046 14983 21462 19534.95 1398.181 17469 21462
0.754 0.071 0.68 0.974 0.751 0.054 0.68 0.836

G 19935.84 1286.519 16737 21462 19935.84 1056.923 18150 21462
0.736 0.05 0.68 0.872 0.734 0.039 0.68 0.804

H 20457.69 1192.434 17448 21462 20457.69 1220.173 17456 21462
0.716 0.045 0.68 0.837 0.716 0.046 0.68 0.836
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athletes, which determines that the social network structure
of the athletes group cannot be exactly the same [36].

Based on the above analysis results, it is recommended to
strengthen the improvement of athletes’ individual attri-
butes, such as the improvement of education level and the
psychological guidance of lonely personality, which will
contribute to the beingness of the network structure of the
entire athlete team.

4.3. Macrostructural Analysis

4.3.1. Degree Centralization. Table 5 provides the degree
centralization of the professional athletes’ social support
network and social discussion network. ,e in-degree
centralization is a measure of the difference between the
number of other individuals in the network and the in-
dividual as a whole. When the difference is greater in
degree, it shows that the difference in the popularity of
individual Internet users is greater. ,e out-degree cen-
tralization measures the size of the difference in the number
of individuals in contact with other individuals in the
network as a whole. When the difference is greater in
degree, it shows that the difference between the network
members’ ability to contact others is greater and the
centralization is greater. We can see that the centralization
of achievement support networks and actual support
networks is relatively greater, in the top five social support
networks. It indicates that these two social networks are
relatively concentrated, then followed by employment
support, society intercourse support, and emotional sup-
port. Among the three social discussion networks, the
centralization is in sequence income discussion network,
profession discussion network, and marriage discussion
network [36].

Based on the above analysis, it is recommended to
strengthen the support of athletes’ social support appeals as a

whole, encourage more communication between players,
and further reduce the differences in passive
communication.

4.3.2. Betweenness Centralization. Table 6 provides the
betweenness centralization of professional athletes’ social
support network and social discussion network, which is a
measure of the difference in the number of paths between
each individual in the overall network. ,e betweenness
centralization is to measure the size of the difference be-
tween the individual in the overall network as the com-
munication bridge between the other two individuals. When
the difference is greater in degree, it shows that the minority
have the greater ability to control the individual commu-
nication in the network [37]. It can be seen from the table
that, in the actual support and society intercourse support
network, the betweenness centralization is the greater, in-
dicating that some of the athletes have greater individual
control capabilities, while there is not much difference in the
discussion network [38].

According to the analysis of the betweenness centrali-
zation, the research believes that the management of actual
support relationships and social interaction support rela-
tionships can focus on the important bridge node sets,
because they will affect some of the surrounding nodes. For
other relationships, such as employment support relation-
ships, this is not necessary.

4.3.3. Embeddability. ,emethod of embeddability analysis
is to check the correlation of the two relationship matrices.
,e specific method is the QAP method, that is, the Qua-
dratic Assignment Procedure. ,is method based on
resampling has been widely used in social networks. In the
specific calculation, QAP compares the similarity of each
element in the two square matrices, gives the correlation

Community 1

Community 2

(a)

Community 1

Community 2

Community 3

Community 4

(b)

Community 1

Community 2

(c)

Figure 2: Schematic diagram of community structure. (a) Network1. (b) Network2. (c) Network3.

Table 4: Modular indicators of professional athletes.

A B C D E F G H
Modulari 0.8011 0.8392 0.7899 0.7991 0.8147 0.8406 0.8577 0.8367
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coefficient between the two matrices and performs a non-
parametric test on the coefficient, and calculates that the
correlation coefficient after random replacement is greater
than the probability of the actual correlation coefficient. ,e
principle is that all the numerical values in each matrix are
treated as a long vector, and each vector contains n (n− 1)
numbers (diagonal numbers are not considered) and then
calculates the correlation coefficient. If the probability is less
than 0.05, it means that there is a correlation between the
two matrices. ,e calculation of the correlation coefficient is
done using the software UCINET [34, 39].

It can be seen from Table 7 that there is a significant
correlation between professional athletes’ social networks,
indicating that there are overlapping members in eight
different types of networks, and there is also a strong cor-
relation between athletes’ society support network and so-
ciety discussion network. It shows that a considerable part of
the support network members is also members of its dis-
cussion network.

According to the analysis of embeddability, the research
believes that, in order to reduce research and management
costs, the structure of the social discussion network can be
inferred through the athlete’s social support network in the
case of nonstrict requirements.

4.3.4. Density Structure Analysis. Presentation of the overall
network structure features is mainly density, and the density
in a directed network is d � (

n
i�1 

n
j�1 Xij/n(n − 1)), n

represents the size of the network.
It can be seen from Table 8 that the relationship density

of the social support of professional athletes is different.
Among the five social networks, the actual support network
and the social interaction support network are relatively
dense, followed by achievement support network, emotional
support network, and employment support network. For the
three discussion networks, the discussion density on income
topics is higher, followed by professional discussions, and
the discussion density on marriage is lower. In general, no
matter the social support network or discussion network,
professional athletes are lacking emotional communication
[40].

According to the above analysis, we should focus on the
actual support relationship and social interaction support
relationship between players in the work, because athletes
use these two relationships more, and other relationships
take second place.

4.3.5. 4eoretical Analysis of Structural Characteristics of
Small World. ,e small-world phenomenon reveals the
most effective way of information transfer between real-
world actors. At present, there is not any precise definition of
the small-world network. It is generally believed that if the
average distance L between two nodes in the network in-
creases logarithmically with the number of network nodes n,
L∝ ln n, the network is called a small-world network
[41, 42].

,e clustering coefficient and the average path length
are two important characteristic indicators for investi-
gating small-world networks. ,e clustering coefficient
reflects the degree of aggregation of the network nodes and
refers to the possibility that two other nodes connected to
the same node are also connected. ,e larger the clustering
coefficient, the more stable the relationship between net-
work members.

,e average path length refers to the average number of
steps, which an individual in the overall network gets to
another individual.

It can be seen from Tables 9 and 10 that the society
discussion network of athletes has obvious small-world
characteristics, while the society support network has high
clustering, but the average path length is long. ,is char-
acteristic shows that income discussion, professional dis-
cussion, and marriage discussion spread quickly in the social
network because of the short path and the small spread range
of the athletes' social network, with a shorter path, but a
smaller range of relationship transmission. In contrast,
social support relationships have a longer propagation path
and wider relationships. It explains that the most private
discussion relationship has the shortest propagation path, so

Table 5: Degree centralization of professional athletes’ social network.

A B C D E F G H
Out 13.78% 5.29% 7.38% 9.06% 14.68% 8.36% 7.78% 4.98%
In 4.13% 2.53% 3.24% 3.55% 4.34% 3.53% 2.96% 3.60%

Table 6: Betweenness centralization of professional athletes’ social network.

A B C D E F G H
Betweenness centralization 8.62% 2.64% 8.70% 0.77% 1.34% 1.81% 1.28% 1.39%

Table 7: Social network relevance of professional athletes.

AA BB CC DD EE FF GG HH
AA 1 0.641 0.670 0.515 0.557 0.622 0.633 0.568
BB 0.641 1 0.667 0.543 0.591 0.638 0.646 0.670
CC 0.670 0.667 1 0.551 0.559 0.635 0.622 0.591
DD 0.515 0.543 0.551 1 0.520 0.507 0.511 0.517
EE 0.557 0.591 0.559 0.520 1 0.588 0.574 0.563
FF 0.622 0.638 0.635 0.507 0.588 1 0.750 0.647
GG 0.633 0.646 0.622 0.511 0.574 0.750 1 0.641
HH 0.568 0.670 0.591 0.517 0.563 0.647 0.641 1
Note. ,e number of random transformations in the calculation process is
5000, and all p values are 0.000. ,e output Prop≥ 0 (these randomly
calculated correlation coefficients are greater than or equal to the actual
correlation coefficient) is 0.000, and Prop≤ 0, the probability is 1.000.
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the propagation speed may be faster. Among the five social
support networks, the average path of achievement support
is the shortest, indicating that the support for professional
technology among athletes is better, and everyone com-
municates more. ,is is consistent with the shorter average
path of the professional discussion network in the discussion
network.

,e small-world characteristics in the athlete network
can be effectively used in athlete management. In the “small
world,” it is conducive to the rapid establishment of contacts
and the effective dissemination of management information.
It is also conducive to the role of group wisdom.

5. Conclusion

,is study uses complex network analysis methods to an-
alyze the micro-, meso-, and macrostructural characteristics
of the athlete’s overall social network (a total of eight overall
networks including society support network and society
discussion network). Using complex society network anal-
ysis methods, this study analyzes the complex overall net-
work characteristics of professional athletes' social network
including three aspects: the first is scale-free feature and
connection tendency analysis at microlevel; second, it im-
proves the community structure detection algorithm based
on complex network analysis and analyzes the community
structure of athletes’ social network; third, it analyzes the
small-world characteristics of athletes’ social network.
Specific analysis methods include structural hole analysis,
cohesive subgroup analysis, core-periphery structure anal-
ysis, small-world feature analysis, community structure
analysis, and scale-free feature analysis.

,e study found the following:

(1) ,e microstructure of social networks of profes-
sional athletes shows that no matter whether it is a
society support network or a society discussion
network, some athletes have no contact with other
team members. ,ey have no “power” in the group
and it is difficult to obtain network resources.

Because access to resources is more urgent than the
exchange of ideas between athletes, the centrality of
athletes’ society support networks is higher than that
of society discussion networks as a whole. For the
social support network, the actual support and so-
ciety support are more central than emotional
support, because the return of the energy invested in
the former is relatively greater, and insufficient
emotional support is the main problem of the ath-
letic team. In terms of collective discussions, income
and professionalism are the main topics of discus-
sion. Compared with the topic of marriage, the topic
of marriage is relatively few discussions, which are
related to the age of athletes and the applicable
regulations of sports teams. Some athletes act as
“information bridge” in group communication and
have a dominant role in the acquisition of network
resources or the spread of ideas.

(2) ,e mesostructure of professional athletes’ social
network shows that the structure of athletes’ small
groups is sparse, and social discussions mainly take
place among small groups with communal support
relationships. ,ere are more factions in the social
support network than in the communal discussion
network; correspondingly, there are more cliques
overlapping members in the social support network.
Overlapping cliques become more active than other
members. No matter what social support or social
discussion, some athletes are relatively isolated. ,ey
neither communicate with other athletes in the same
structural position nor actively communicate with
other groups. ,ey only accept passively and are in a
passively dominant position. Society discussion
networks are easier to form small groups than society
support networks.

(3) ,e macrostructure of professional athletes’ society
networks shows that there is embeddedness, that is,
the relevance, between society support networks,
between society discussion networks, and between

Table 8: Social network density of professional athletes.

A B C D E F G H
Density 0.0275 0.0159 0.0226 0.0127 0.0186 0.0197 0.0186 0.0122

Table 9: Average clustering coefficient of professional athletes’ social network.

A B C D E F G H
Local clustering 0.405 0.352 0.382 0.370 0.427 0.423 0.423 0.387
Transitive clustering 0.298 0.320 0.331 0.221 0.313 0.375 0.411 0.347

Table 10: Average path length of professional athletes’ social network.

A B C D E F G H
Path length 5.663 4.025 4.672 3.138 2.781 3.059 2.911 2.967
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society support networks and society discussion
networks. On the whole, athletes are more practicing
and active when seeking social support or social
discussion and more passive when receiving social
support or social discussion. At the same time, the
social network of professional athletes has the
characteristics of a small world, and society dis-
cussion network is more obvious than the society
support network. ,e characteristics of the small
world reflect the rich local connection and few
random long-distance connections in the society
network of athletes, indicating that there are short
paths in society relations. Particularly for the societal
discussion network, this short path is conducive to
the rapid establishment of society support rela-
tionships between individual athletes.

(4) ,e research on the complex society network of
professional athletes shows that professional athletes’
society intercourse has self-organizing features. A
few athletes are in an advantageous position in in-
terpersonal communication and have more society
relationships. In the process of communication,
diverse small groups will be formed. Most of them
are small-scale groups, and the small-world phe-
nomenon still exists.

Data Availability

,e original data used in this study are the questionnaire
data obtained from the survey. ,e original data used to
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