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Based on the dual perspective of input-output and network analysis, this study takes typical industrial sectors of China’s en-
tertainment industry as representatives. +rough the input-output analysis of industrial correlation characteristic indicators and
construction of an industrial correlation network, we conduct a systematic and quantitative study on the entertainment industrial
correlation characteristics and structural characteristics of the industrial correlation network in China. Furthermore, we clarify the
role of the entertainment industry in China’s industrial development and its positioning in China’s whole industrial correlation
network.We have the following key findings: China’s entertainment industry as a whole shows the characteristics of final demand-
oriented industries, whose rapid development plays a certain positive role in boosting consumption and driving economic growth.
Within the whole industrial correlation network in China, there is frequent interaction between the entertainment industry and
other industry sectors within the directly related network; it will especially exert obvious radiation and driving effect on the
upstream industry. However, limited by the scale of the direct industrial correlation network, such influence is still difficult to
achieve the common development of most industries in China.

1. Research Background

In recent years, with the rapid progress of productivity and
economic and social undertakings, the overall income level
of Chinese residents has been greatly improved, and en-
tertainment and leisure have become increasingly important
in people’s daily life. As people’s lifestyles show the char-
acteristics of leisure and entertainment, more and more
people are willing to devote energy, money, and time to
participate in various forms of entertainment. Entertain-
ment consumption has gradually become an important part
of residents’ daily consumption [1]. In this process, China’s
commercial entertainment industry has also ushered in a
stage of rapid development. As a representative industry of
the modern service industry, although China’s entertain-
ment industry started late, due to the acceleration of the

domestic industrial structure transformation and upgrading
and the rapid growth of entertainment consumption de-
mand, the overall growth momentum of China’s enter-
tainment industry in recent years has been strong. Relevant
statistics show that the scale of China’s pan-entertainment
core industry has maintained an average annual growth rate
of more than 15% from 2015 to 2019, which is significantly
higher than the GDP growth rate during the same period [2].
It can be seen that the rapid development of the enter-
tainment industry has gradually begun to play a role in
boosting China’s overall national economic growth.

Existing theoretical studies have shown that there is a
natural direct connection between the production activities
of the entertainment industry and various industries such as
media, tourism, real estate, and catering. +is connection
will be further passed on to other industries through the
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exchange of intermediate products, which makes the en-
tertainment industry show obvious industry linkage effects
[3]. +erefore, a mature entertainment industry will have a
greater radiation effect on the development of many in-
dustrial sectors in a country or region. At present, although
China’s entertainment industry has made considerable
progress in the process of economic development in recent
years, its extensive relevance with other industries and
economic driving ability have also received general attention
from the industry and academia, but existing researches
show that the theoretical research on the economic effects of
China’s entertainment industry is still mostly at the quali-
tative level, and the positioning of the entertainment in-
dustry in the overall industrial structure of the national
economy and the quantitative analysis of the characteristics
of its industrial correlation structure are still relatively
lacking [4]. +erefore, in order to deepen the understanding
of the role of the entertainment industry in the development
of China’s industry and to further clarify the industry
correlation and interaction effects between the entertain-
ment industry and other industries, this study uses the latest
input-output data released by the National Bureau of Sta-
tistics of China, combined with input-output analysis and
network analysis to conduct a systematic and quantitative
study on the characteristics of China’s entertainment
characteristics of industrial correlation and industrial cor-
relation network structure, so as to provide theoretical
support for further exerting the extensive driving role of the
entertainment industry in the development of China’s in-
dustry and accelerating the pace of industrial transformation
and upgrading.

2. Analytical Framework for the
Characteristics of Industrial Correlation
Structure of China’s Entertainment Industry

+e traditional industry correlation analysis mainly uses the
input-output table to reveal the interdependence between
the sources of production input and the destination of
output use among the various industrial sectors of the na-
tional economy. By converting the flow data in the input-
output table into different coefficient matrices, various co-
efficients that reflect the direct and indirect economic links
between industrial sectors can be calculated, so as to further
carry out a more in-depth quantitative analysis of the re-
lationship between industries [5]. However, although the
classic input-output model can give a clear quantitative
description of the relationship between the two industries,
the information obtained through input-output analysis is
too scattered, and it is difficult to fully reflect the positioning
of the entertainment industry in China’s complete industrial
structure system and structural features. +erefore, if we
want to systematically show the role of the entertainment
industry in China’s overall industrial layout, we need to find
a basis from the perspective of network analysis.

As a new quantitative analysis method, network analysis
integrates theories and research methods of statistics, to-
pology, system dynamics, and other disciplines. By

abstracting each action subject and their interrelationships
in a complex network system into nodes and ties, network
analysis can more comprehensively describe the whole
structural characteristics of the network and the relationship
between the subjects in the network [6]. At present, the
research methods of network analysis have been widely used
in most practical network research fields such as sociology,
economics, and communication [7–9], especially in the field
of industrial economics. +e analysis of the industrial
correlation network based on the input-output relationship
has basically formed a relatively mature research framework,
which provides new research tools for revealing the char-
acteristics of the interconnected network between industrial
sectors and grasping the direction of macroindustrial
structure optimization. In the current related research on
industrial correlation networks, the main research idea is to
abstract each industrial sector as a node in network analysis
and use the 0-1 adjacency matrix formed by filtering various
coefficients in the input-output model as the directed edge
basis to build an industrial correlation network and quan-
titatively analyze the overall structural characteristics and
node characteristics of the industrial correlation network
such as network density, clustering coefficient, symmetry,
and centrality degree, to systematically study the positioning
of each industry sector and the characteristics of the overall
industrial correlation structure in the industrial correlation
network [10].

3. Analytical Framework for the
Characteristics of Industrial Correlation of
the Entertainment Industry Based on Input-
Output Analysis

In the input-output analysis stage, this study will use the
input-output table to calculate the direct consumption co-
efficient, direct demand coefficient, intermediate con-
sumption rate, intermediate demand rate, diffusion
coefficient, and inducing coefficient of China’s entertain-
ment industry.+rough the analysis of the above-mentioned
characteristic indicators, the research will clarify the
quantitative relationship between the input and output of
the typical entertainment industry sector from production to
final use and other industry sectors and provide an overall
analysis of the industry type and characteristics of China’s
entertainment industry.+e analysis of the role played in the
national economic system provides a basis for quantitative
research on the structural characteristics of the industry’s
correlation network. +e calculation methods and de-
scriptions of specific characteristic indicators are as follows.

3.1. Direct Consumption Coefficient and Direct Distribution
Coefficient. In the input-output analysis, the direct con-
sumption coefficient refers to the value of the product or
service of the i sector that will be directly consumed for each
additional unit of total output in the production and op-
eration process of the j industry sector, recorded as aij

(i, j� 1, 2, . . ., n). +e calculation method is
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aij �
xij

Xj

, i, j � 1, 2, . . . , n. (1)

Among them, xij is the value of the products or services
of the i industrial sector directly consumed during the
production and operation of the j industrial sector and Xj is
the total input of the j sector.

+e direct distribution coefficient refers to the amount of
value in which the total output of each unit of the i sector is
allocated to the j sector for direct use as factors of pro-
duction, recorded as hij (i, j� 1, 2, . . ., n). +e calculation
method is

hij �
xij

Xi

, i, j � 1, 2, . . . , n. (2)

Among them, xij is the value of the products or services
used by the i sector allocated to the j sector and xi is the total
output of the i sector.

+e above two indicators reflect the direct technical and
economic connection between a certain industrial sector and
another industrial sector in the process of production and
operation from the perspective of input and output, re-
spectively. When the direct consumption coefficient of a
certain industry on another industry is larger, it means that
the direct dependence of the industry on another industry
sector in the production process is more obvious. When the
direct distribution coefficient of a certain industry to another
industry is larger, it means that the direct support effect of
the industry on another industry sector is greater in the
production process.

3.2. Intermediate Demand Rate and Intermediate Input Rate.
+e intermediate demand rate refers to the ratio of the
intermediate demand for products of the i industrial sector
in other sectors of the national economy to the total demand
for the products of the industrial sector. It reflects the
proportion of the product or service produced by the in-
dustrial sector as a means of production and consumption.
+e calculation method is

wi �


n
j�1 xij

Xi

, i � 1, 2, . . . , n. (3)

Among them, the numerator is the sum of the inter-
mediate demand for products or services of the i industrial
sector by other industrial sectors, and the denominator Xi is
the total demand for the products or services of the i in-
dustrial sector.

Intermediate input rate refers to the ratio of the amount
of intermediate input obtained from other industrial sectors
during the production and operation of the j industrial
sector to its total input, which reflects the proportion of
intermediate products obtained by the industrial sector from
other industrial sectors in the process of production. +e
calculation method is

uj �


n
i�1 xij

Xj

, j � 1, 2, . . . , n, (4)

where the numerator is the sum of the intermediate input of
the j industrial sector from other industrial sectors in the
production and operation process, and the denominator Xj

is the total input of the j industrial sector.
+e above two characteristic indicators can reflect the

overall position of a certain industrial sector in the national
economy and its relationship with upstream and down-
stream industrial sectors. When the intermediate demand
rate of a certain industry is higher, it means that the products
produced by the industry are more of the nature of the
means of production and play the role of the basic industry
in the process of correlating with other industries; otherwise,
it means that the products produced by the industry are
more oriented toward final demand and have a stronger
effect on expanding domestic demand. When the inter-
mediate input rate of a certain industry is high, it means that
the industry needs to obtain more intermediate products
from other industrial sectors in the process of production
and operation; that is, the industry sector has a more obvious
leading role in its upstream industry; on the contrary, it
shows the higher industrial added value of the products of
the industry sector.

3.3. /e Diffusion Coefficient and Inducing Coefficient.
+e diffusion coefficient is the ratio of the influence of a
certain industrial sector to the average level of the influence
of various industrial sectors in the national economy,
reflecting the extent to which changes in the final product of
the industry affect the production demand of various in-
dustrial sectors of the national economy. +e calculation
method is

Fj �


n
i�1 bij

(1/n) 
n
j�1 

n
i�1 bij

, j � 1, 2, . . . , n, (5)

where the numerator is the sum of the j column of the
Leontief inverse matrix (Leontief inverse matrix A is the
direct consumption coefficient matrix composed of the
direct consumption coefficient aij), which means that every
unit of final product produced by the j industrial sector is the
complete demand for products in all sectors of the national
economy. +e denominator is the average of the column
sums of the Leontief inverse matrix.

+e inducing coefficient is the ratio of the sensitivity of a
certain industry sector to the average level of the sensitivity
of each industry sector in the national economy and reflects
the degree of demand sensitivity experienced by the industry
when the final product of each industry sector in the national
economy changes. +e formula is as follows:

Ei �


n
j�1 bij

(1/n) 
n
i�1 

n
j�1 bij 

, i � 1, 2, . . . , n, (6)

where the numerator is the sum of the i row of the Leontief
inverse matrix, which represents the total demand for the i
industrial sector when each industry sector produces a unit
of the final product. +e denominator is the average of the
row sums of the Leontief inverse matrix.
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+e above two coefficients both reflect the role or impact
of a certain industrial sector in the national economic
system. Among them, the diffusion coefficient represents the
degree of impact on the supply sector when the input-output
relationship of a certain industrial sector changes. +e in-
ducing coefficient indicates the degree to which the input-
output relationship of a certain industrial sector is affected
by the demand sector.+e larger the diffusion coefficient, the
stronger the demand rate of the industry for other industrial
sectors, and the more obvious its pulling function on other
industrial sectors. When the inducing coefficient is larger, it
means that the relative demand of other industry sectors for
the industry is greater; that is, the promoting effect of this
industry on other industry sectors will be more obvious.

4. An Analysis Framework of the Structural
Characteristics of China’s Entertainment
Industry Correlation Network

In the network analysis stage, the research first converts the
direct consumption coefficient matrix obtained from the
input-output analysis into a binary adjacency matrix and
uses the binary data to construct an industry-correlated
network covering China’s 149 industrial sectors, so as to
fully display the structure of the linkages between the various
industrial sectors of the national economy. +en, on this
basis, the research will build a self-centered network cen-
tered on the typical sectors of the entertainment industry
and more specifically show the correlated network structure
between the entertainment industry and each directly cor-
related industry. +e calculation methods and descriptions
of the characteristic indicators of the industry-correlated
networks involved in the research at this stage are as follows.

4.1. Indicators of the Overall Structural Characteristics of
Industrial-Related Networks

4.1.1. /e Structural Characteristics of the Small-World
Network. In a network, if most of the nodes in the network
are not adjacent to each other, but any node can access other
nodes through its adjacent nodes with fewer jumps, then this
network will have the characteristics of the small-world
structure. +e characteristics of the small-world structure
are a key index to reflect the network of the overall structure,
and they are also the premise to analyze the network
structure. Generally, describing mainly the small-world
structure characteristics of the network is through two in-
dexes: the average aggregation coefficient and the average
shortest path length.

Cluster coefficient is the ratio of the number of con-
nections between adjacent nodes of a node in the network to
the number of possible connections, which reflects the
degree of the close connection between a node in the net-
work and its neighbors. And the average agglomeration
coefficient is the average of the agglomeration coefficient of
each node in the network, reflecting the degree of ag-
glomeration of the whole network. In industrial related
networks, the higher the agglomeration coefficient is, the

closer the technological and economic connection between
each industrial node in the network and its neighboring
nodes is. +e calculation formula of the average clustering
coefficient in the directed network is as follows:

C �
1
n



n

i�1

Ai

ki ki − 1( 
. (7)

Among them, the numerator Ai is the number of edges
that actually exist between neighboring nodes of node vi and
the denominator is the maximum number of edges that may
exist between neighboring nodes of node vi.

+e shortest path length is the distance of the shortest
path among the multiple paths connected between two
nodes, while the average shortest path is the average of the
shortest distance between any two points in the network. In
industrial related networks, the average shortest path
length reflects the transmission efficiency of resources and
information among various industrial departments. +e
smaller the average shortest path length is, the closer the
relationship between various industries in the network is,
and the more efficient the circulation of resources and
information among industrial departments is. +e calcu-
lation method is

d �
1

N(N − 1)


i,j∈N,i≠j
dij. (8)

Among them, dij is the shortest path length between
nodes vi and vj andN is the number of nodes in the network.

In network analysis, if a network has both a higher
average agglomeration coefficient and a lower average
shortest path length, it indicates that the network has the
structural characteristics of a small-world network [11]. For
the industrial related networks, the more obvious the small-
world feature is, the closer the connection between each
industrial sector and its neighboring industrial sector is, and
the higher the quality and efficiency of the industrial sector
in the exchange of resources or information are.

4.1.2. Network Density. Network density refers to the ratio
between the actual number of existing edges and the
maximum number of possible existing edges among all
nodes in a certain network. It reflects the tightness of
connections among all nodes in the network from the overall
level. +e calculation method of network density in a di-
rected network is as follows:

Δ �
L

N(N − 1)
. (9)

Among them, L is the number of edges that actually exist
in the network andN is the number of nodes in the network.

In the industrial related network, the level of network
density reflects the close degree of economic interaction
between various industrial departments and also reflects the
close degree of connection among the members of the entire
industrial related network, which is an important indicator
to understand its structure.
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4.2. Industrial Node Characteristic Indexes of Industrial-
Related Network

4.2.1. Node Degree. Node degree is the number of edges
connected between a node and other nodes in the network.
In a directed network, node degree is divided into point-out
degree and point-in degree according to edge pointing, in
which point-out degree refers to the number of edges where
the node points to other nodes, while point-in degree refers
to the number of edges where other nodes point to the node.

On the whole, node degree in the industrial related
network reflects the position of a particular industrial de-
partment in the overall industrial association network. +e
higher the node degree of an industrial department, the
more other industrial departments it is associated with, and
the greater its influence in the industrial related network. As
the industrial related network constructed by direct con-
sumption coefficient has directivity, the node degree in the
industrial association network is also divided into point-in
degree and point-out degree. +e point-in degree indicates
how many final products of the industrial sector need to be
consumed in the production process, reflecting the forward
relevance of the industrial sector, and the point-out degree
indicates how many production demands of industrial
sectors will be met by the final products of the industry
sector, reflecting the backward correlation of the industry
sector.

4.2.2. Betweenness Centrality. In the industry-related net-
work, betweenness centrality refers to the number of times
where a node in a network acts as the shortest path bridge
between other two nodes, reflecting the intermediary role
and importance of this node in the network. +e higher
intermediate centrality is, the more obvious the industrial
sector is as an intermediary to connect other industrial
sectors, and the more it is at the center of the industrial
related network. +e calculation method is as follows:

CB vi(  � 
j<k

gjk vi( 

gjk

. (10)

Among them, gjk represents the number of shortest
paths between node vj and vk and gjk(vi) represents the
number of shortest paths between node vj and vk that pass
through node vi.

4.3. Data Sources, Industrial Sector Selection, and Data Pro-
cessingMethods. In this study, the original data were used as
“China’s 2017 Input-Output Table” released by the National
Bureau of Statistics of China in 2019. Different from the
classifying way in previous years of 42 industrial categories,
this input-output table divides the production sectors of
China’s national economy into 149 specific industrial sec-
tors. According to the classification interpretation of each
industrial sector, among all industrial sectors, the “enter-
tainment” sector includes indoor entertainment activities,
amusement parks, leisure and sightseeing activities, lottery
activities, cultural and sports entertainment activities, and

other entertainment industries. “Radio, television, film, and
film recording production” departments include radio,
television, film, and television program production, inte-
grated broadcasting control of radio and television, film, and
radio and television program distribution, film screening,
recording production, and other industries [12]. +e above
two industrial sectors basically cover the core industries of
China’s entertainment industry. +erefore, this study will
select “entertainment” and “radio, television, film, and film
recording production” as the representatives of the enter-
tainment industry to conduct research and analysis.

In data processing, Excel and RStudio were first used to
conduct input-output analysis on the original data to cal-
culate the industrial related characteristic indexes of the
above two industrial sectors. +en, Gephi and the direct
consumption coefficient matrix obtained from the previous
analysis were used to construct the overall industrial asso-
ciation network and the entertainment industry direct as-
sociation network. Furthermore, this paper analyzes the
structural characteristics of the association network of the
core departments of the entertainment industry.

5. Input-Output Analysis of the Related
Characteristics in China’s
Entertainment Industry

5.1. Direct Consumption Coefficient and Direct Distribution
Coefficient of the Entertainment Industry. According to
equations (1) and (2), the direct consumption coefficient and
direct distribution coefficient of entertainment, radio, tele-
vision, film, and film recording production are measured by
using the basic flow table in the input-output table.

According to the calculation results of the direct con-
sumption coefficient, “entertainment” and “radio, television,
film, and video recording production” will have a direct
consumption relationship with other 111 and 99 industrial
sectors, respectively, in the production process. It shows that
the core sector of China’s entertainment industry will
produce direct demand for most other industrial sectors in
the production process and has a wide range of pulling
capacity for the development of upstream industries. After
ranking, the 10 industrial sectors that are most closely re-
lated to the direct consumption of the entertainment in-
dustry are shown in Table 1.

From the above statistical results, it can be seen that the
three industry sectors with the highest direct consumption
coefficients, which represent the indoor exterior entertain-
ment industry, are the real estate, beverage, and alcohol and
liquor industries. +e entertainment industry sector’s direct
consumption coefficients for the above three industry sec-
tors all exceed 0.04. It shows that every 10,000 yuan of indoor
and outdoor leisure and entertainment products produced
by the entertainment industry directly consume more than
400 yuan of the products of these sectors, and the direct
dependence and traction effect on them is the largest
compared with other industrial sectors. Representing the
film and television entertainment industry, the radio, tele-
vision, film, and video recording production industries have
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the highest direct consumption coefficients in three in-
dustrial sectors: textile, clothing, business services, and
catering industries. Among them, the direct consumption
coefficient of the broadcasting, television, film, and film and
television recording production industries on the textile,
clothing, and business services is the same, which is about
0.06. It shows that for every 10,000 yuan of film and tele-
vision entertainment products produced by the radio,
television, film, and film and television recording production
industries, the direct consumption of these two departments’
products is about 600 yuan, which has a strong backward
correlation.

Comparing the 10 industry sectors with the highest
direct consumption coefficients of the two typical industry
sectors in China’s entertainment industry, we can find that
the only industries in the top ten of the two typical industry
sectors in the entertainment industry are real estate and
business services. +is shows that China’s entertainment
industry covers a wide range of backward correlations, and it
has a certain degree of dependence on most other industries
and will also have a certain driving effect on its development.

From the calculation results of the direct distribution
coefficient, it can be seen that there is more or less a direct
distribution relationship between the entertainment in-
dustry and the radio, television, film, and film recording
production industry and all other industrial sectors. After
ranking, the 10 industrial sectors with the highest direct
distribution coefficients of the two industrial sectors are
shown in Table 2.

From the above statistical results, although there is a
certain direct distribution relationship between the two
typical Chinese entertainment industries and other indus-
tries, it can be seen from the numerical point of view that the
direct distribution coefficient is the highest industry itself,
and of the other sectors under the ranking position with
direct distribution coefficient significantly less than the di-
rect consumption coefficients, it is shown that, in addition to
the final demand oriented, the products or services produced
by China’s entertainment industry are mainly to meet the
needs of its own industry, and it is difficult to promote the

development of other industrial sectors through direct
supply.

5.2. IntermediateDemandRateandIntermediate InputRateof
the Entertainment Industry. According to equations (3) and
(4), the research has measured the intermediate demand rate
and intermediate input rate of two typical industrial sectors
in China’s entertainment industry. +e results are shown in
Table 3.

It can be seen from Table 3 that the intermediate demand
rates of the entertainment industry sector representing the
indoor exterior light entertainment industry and the
broadcasting, television, film, and film and television re-
cording production sector representing the film and tele-
vision entertainment industry are 55.40% and 37.51%,
respectively, in 149 industries across the country. +e
rankings in the departments are relatively low. From the
perspective of the intermediate investment rate, the value
and ranking of the two typical sectors of China’s enter-
tainment industry are basically the same, with an inter-
mediate investment rate lower than 50%, ranking basically at
the bottom of all industrial sectors in China.

A comprehensive comparison of the intermediate de-
mand rate and intermediate input rate of the two industrial
sectors shows that although the intermediate demand rate of
the entertainment industry, which represents the indoor
exterior light entertainment industry, is slightly higher than
50%, it is still relatively low in terms of ranking. +erefore,
the two typical sectors of the entertainment industry both
show the characteristics of low intermediate demand and
low intermediate input. According to the industry classifi-
cation method of input-output analysis, this means that
China’s entertainment industry as a whole shows the
characteristics of the basic industry of final demand, and the
products and services it produces are more directly meeting
final demand, which is positive for expanding consumption.
Because of the low intermediate input rate, the industry has a
high industrial added value, which can create economic
value and stimulate economic growth.

Table 1: Statistical table of direct consumption coefficient of the Chinese entertainment industry on other industrial sectors.

Entertainment Radio, film, television, and (other) audiovisual media

Industry sector Direct consumption
factor Industry sector Direct consumption factor

Real estate 0.0611 Manufacture of textiles, clothing; apparel industry 0.0602
Beverages 0.0497 Commercial services 0.0598
Manufacture of alcohol 0.0433 Catering 0.0427
Money, finance, and other
financial services 0.0367 Radio, film, television, and (other) audiovisual media 0.0403

Commercial services 0.0277 Accommodation 0.0259

Entertainment 0.0270 Special chemical products and
explosives, pyrotechnics, fireworks products 0.0255

Manufacture of tobacco 0.0204 Other services 0.0156
Retail trade 0.0191 Aerospace 0.0154
Refined tea 0.0141 Real estate 0.0140
Wholesale trade 0.0138 Printed and recorded media reproductions 0.0139
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5.3. /e Diffusion Coefficient and Inducing Coefficient of the
Entertainment Industry. According to equations (5) and (6),
the diffusion coefficient and inducing coefficient of two
typical industry sectors in China’s entertainment industry
are further measured by using the calculated direct con-
sumption coefficient. +e results are shown in Table 4.

From the diffusion coefficient calculated result on behalf
of the film and television entertainment industry of radio,
television, film, and video recording production sector, the
diffusion coefficient is slightly higher than the representative
of the indoor and outdoor sightseeing leisure entertainment
industry sector in the entertainment business, but it is
obviously lower than the average level of other industries in
China, among all sectors. From the calculation results of the
reaction coefficient, the entertainment industry sector and
radio, television, film, and film recording production in-
dustry sector of the reaction coefficient are basically the same
but are lower than the national average level.

A comprehensive comparison of the diffusion coefficient
and the inducing coefficient of two typical industry sectors in
China’s entertainment industry shows that the diffusion
coefficient of both is higher than the inducing coefficient.
+is indicates that the above industries play a more obvious
role as users in China’s national economy, and their demand
for other industrial sectors is higher than that of other in-
dustrial sectors in the process of production and operation,
so their pulling effect is more obvious; that is, their backward
correlation with other industrial sectors is more close.
However, from the numerical point of view, the diffusion
coefficient of these two industrial sectors is higher than the
inducing coefficient, but compared with other industrial
sectors in the country, their influence level is relatively low,
and their economic driving effect is still limited.

6. Analysis on the Characteristics of Industrial-
Related Network Structure of the Chinese
Entertainment Industry

+rough the input-output analysis of the industrial rele-
vance characteristics of China’s entertainment industry, the
research has sorted out the general industrial relevance of
China’s entertainment industry. At this stage, the research
will build amore systematic description of the entertainment
industry’s industry-related network structure characteristics
by constructing an industry-related network based on the
data obtained from the input-output analysis.

6.1. Construction of Industrial-Related Network. According
to research needs, this research will first build the overall
industry-related network of China’s industry sectors based
on the direct consumption coefficients obtained from the
previous research, and then on this basis, we will build
China’s entertainment industry with two typical industry
sectors as the center connected directly to the network.

+e industrial relational network constructed by this
research is an unauthorized directed network, and the di-
rection of the edges is the direction of economic and
technological connections between various industrial de-
partments. Whether there is a connection between various
industrial departments requires the binary value obtained by
the direct consumption coefficient matrix conversion ad-
jacency matrix for judgment. In order to show the network
structure more clearly, it is necessary to select an appropriate
threshold to filter the weak connections between nodes in
the network. Referring to the practice of Wang [13], Li [10],
and others, this study selected the mean value of direct

Table 2: Statistical table of direct distribution coefficients of the Chinese entertainment industry to other industrial sectors.

Entertainment Radio, film, television, and (other) audiovisual media

Industry sector Direct consumption
factor Industry sector Direct consumption factor

Entertainment 0.0270 Radio, film, television, and (other)
audiovisual media 0.0403

Insurance 0.0121 Radio, television, and satellite transmission
services 0.0206

Monetary and financial services and
other financial activities 0.0111 Water transport 0.0070

Culture and arts 0.0066 Radio and television equipment and radar
and ancillary equipment 0.0060

Sports 0.0061 Entertainment 0.0055
Resident services 0.0038 Accommodation 0.0032
Internet and related services 0.0032 Production and distribution of tap 0.0026
Loading/unloading, removal, and
storage 0.0031 Sports 0.0023

Radio, television, and satellite
transmission services 0.0029 Social work 0.0020

Entertainment 0.0270 Other electrical machinery and equipment 0.0020

Table 3: Statistical table of intermediate demand rate and intermediate investment rate of the Chinese entertainment industry.

Industry sector Intermediate demand rate Rank Intermediate investment rate Rank
Entertainment 0.5540 97 0.4455 130
Radio, film, television, and (other) audiovisual media 0.3751 116 0.4571 129
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consumption coefficient matrix 0.004454 as the threshold
value. If the direct consumption coefficient of the industrial
sector I to industrial sector j is greater than the threshold
value, the corresponding adjacency matrix is 1. +is indi-
cates that there is an edge pointing to I from j between
industrial sector i and industrial sector j. In addition, since
the research mainly wants to show the correlation between
the X industry and other industries, the self-loop of in-
dustrial nodes is removed during the network construction
[14]. +e overall industrial related network constructed
according to this matrix is shown in Figure 1 (because there
are too many nodes, the industrial node names are not
marked in the figure).

In the graph of the overall industry association network,
the research selects entertainment, radio, television, film,
and film and television recording production as the center,
determines the depth of 1, filters the overall association
network, and constructs the corresponding Chinese enter-
tainment industry direct association network. +e resulting
network diagram is shown in Figures 2 and 3.

6.2. Analysis of the Overall Structural Characteristics of the
Entertainment Industry-Related Network. According to
equations (7)–(9), the average agglomeration coefficient,
average shortest path length, and network density of the
above three industrial association networks are, respectively,
measured, and the basic information of the three network
graphs is statistically analyzed. +e results are shown in
Table 5.

First of all, from the perspective of the basic information
of the overall industrial related network, 149 industrial
departments in China are all covered in the overall industrial
association network, and the number of directed edges
between industrial nodes is 2933, indicating that all in-
dustrial departments in China will still be related to other
industrial departments through direct or indirect connec-
tions after filtering out weak connections. And in the direct
industrial related network centered on two typical Chinese
entertainment industry sectors, although the broadcast,
television, film, and video recording industry is a directly
close network within the industry sector nodes and directed
edge quantity is higher than that of the entertainment in-
dustry department, compared with the overall industry
association network, the number of industry sectors in these
two direct industry association networks is relatively small.
+is shows that although China’s entertainment industry has
experienced a period of rapid development, the industrial
sectors that have a strong direct connection with China’s
entertainment industry still account for a small proportion
in all industrial sectors.

Secondly, from the perspective of the average agglom-
eration coefficient, the average agglomeration coefficients of

China’s overall industrial association network and the
network directly associated with typical industrial sectors of
China’s entertainment industry are 0.34, 0.51, and 0.50,
respectively. On the whole, the average agglomeration co-
efficient of these three networks is relatively high, indicating
that, in the above association network, the association be-
tween industrial nodes and their neighboring industries is
relatively close. Compared to the overall industry-related
network, two direct industrial networks can be found where
the Chinese entertainment industry departments of the two
typical industries directly affiliate network average con-
centration coefficient, the related network was greater than
the overall industry, and the entertainment industry of
China is directly related to individual industry between
nodes in the network economy as a whole technical contact
more closely.

+irdly, from the perspective of average shortest path
length, the average shortest path length of the three in-
dustrial related networks is relatively close, and all of them
are relatively short, indicating that no matter the overall
network or the direct network, any industrial nodes in the
network can generate contact through a shorter path, and
the overall circulation speed and efficiency of resources are
relatively high. Combined with the average agglomeration
coefficient of the three networks, the three industrial related
networks constructed in this study all have high average
agglomeration coefficient and short average shortest path
length, indicating that the above networks all have the
structural characteristics of small-world networks.

Table 4: Statistics of diffusion coefficient and inducing coefficient of the Chinese entertainment industry.

Industry sector Diffusion coefficient Rank Inducing coefficient Rank
Entertainment 0.7275 133 0.4881 109
Radio, film, television, and (other) audiovisual media 0.7857 126 0.4612 123

Figure 1: China’s overall industrial related network.
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Finally, from the perspective of network density, among
the three industrial related networks, China’s overall in-
dustrial related network has the lowest network density,
which is 0.13. +e network densities of the other two direct
industrial related networks were close, 0.42 and 0.37,

respectively, which were significantly higher than the overall
industrial related network. It can be seen from this that,
within the direct industrial related network of China’s core
industry sectors, strong economic interaction has been
established among various industrial sectors, and there is a

Figure 2: Diagram of the direct industrial related network of the entertainment industry.

Figure 3: Diagram of direct industry connected network of broadcasting, television, film, and video recording production industry.

Table 5: Statistical table of the overall structural characteristics of the industrial related network.

Network type Node
number Edges Average agglomeration

coefficient
Average shortest path

length Network density

+e whole industry-related network 149 2933 0.34 2.20 0.13
+e entertainment industry is directly connected
to the Internet 20 158 0.51 1.70 0.42

+e radio, television, film, and video recording
industries are directly connected 27 261 0.50 1.70 0.37
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high synergistic effect among various industrial sectors. Its
industrial related channels and cooperative behaviors are
higher than the overall level of China’s industrial related
network.

+rough the above analysis, it can be found that the
directly related networks related to China’s entertainment
industry generally have the characteristics of high ag-
glomeration coefficient, short average path, and high net-
work density, but few nodes. +is feature indicates that
although the number of industrial sectors with a strong
correlation with China’s entertainment industry is obviously
rare, the established industrial sectors have frequent inter-
actions and close relationships within the directly related
network [15]. Although such network structures will expand
the driving ability of each other in the same direction by
forming a small industrial group, its influence will be limited
by the number of nodes, and it is difficult to drive the
common development of most industries.

6.3. Analysis of Node Characteristics of the Entertainment
Industry’s Related Network. After sorting the overall char-
acteristics of the industry-related network, we study further
using Gephi software and put two typical Chinese enter-
tainment industry sectors in China’s overall industrial
connection within the network. And the node characteristics
were more specific; thus, there is a more comprehensive
display of the entertainment industry in the positioning and
characteristics of the industrial structure of China. +e
measurement results of network node characteristics of
specific industrial sectors are shown in Table 6.

First of all, from the point of view of the node degree of
industrial nodes. +e nodal degrees of the entertainment
industry, which represents the indoor and outdoor tourism
and leisure and entertainment industry, and the radio,
television, film, and film recording production industry,
which represents the film and television entertainment in-
dustry, are 20 and 26, respectively, ranking the lowest among
all industrial sectors in China. It can be seen from this that
China’s entertainment industry is still in a marginal position
in the national overall industrial network, and the number of
industrial sectors with a strong correlation with it is still
relatively small.

Secondly, the specific point-in degree and point-out
degree are analyzed. +e point-in degree and point-out
degree of the entertainment industry, which represents the
indoor and outdoor sightseeing and leisure and entertain-
ment industry, rank relatively low among all the industry
sectors. +is indicates that the forward and backward ra-
diating driving ability of the industrial sector is relatively
limited after filtering out the weak connection, but in

comparison, the backward correlation is higher than the
forward correlation in the industrial related network.
However, in the radio, television, film, and film and tele-
vision recording production industry, which represents the
film and television entertainment industry, the point-in
degree is 22, ranking relatively higher among 149 industrial
sectors in China. +is shows that the industrial sector is
supported a lot by other industrial sectors in the production
process, and it will have a certain radiating and driving effect
on the upstream industry during its development.

Finally, from the calculation results of the betweenness
centrality of two industrial sector nodes. +e betweenness
centrality of the entertainment industry and the broad-
casting, television, film, and film recording production in-
dustry are, respectively, 283.08 and 36.71, which have a great
difference in the rank among all Chinese industrial sectors.
+is indicates that different industrial sectors in China’s
entertainment industry have different roles in China’s na-
tional industrial structure. +ough the entertainment in-
dustry sector, representing indoor and outdoor tourism and
leisure and entertainment industry, has a less strong cor-
relation in the industrial related network, it plays a relatively
obvious intermediary role in the overall related network.
Compared with other industrial sectors, the ability of re-
source control and regulation is more prominent, and it has
a special position in the overall industrial related network.

7. Conclusion

In order to better clarify the characteristics of economic links
between China’s entertainment industry and other indus-
trial sectors and further clarify the role of the entertainment
industry in China’s industrial development and its posi-
tioning in China’s overall industrial related network, this
study is based on the dual perspectives: input-output
analysis and network analysis. Taking the typical industry
sectors of the Chinese entertainment industry—entertain-
ment industry sector and radio, television, film, and film
recording production industry sector—as representatives,
this paper systematically and quantitatively studies the
characteristics of the industrial related and industrial related
network structure of Chinese entertainment industry.
+rough the two-stage research, the following conclusions
are drawn.

Firstly, through the characteristics of the Chinese en-
tertainment industry-related network of input-output
analysis, the study found that the Chinese entertainment
industry as a whole showed the characteristics of the final
demand basic industries, in the process of production in the
industry, for most other sectors have certain dependence,

Table 6: Statistical table of node characteristics of the entertainment industry.

Industry nodes
Node degree Point-in degree Point-out

degree
Betweenness
centrality

Value Rank Value Rank Value Rank Value Rank
Entertainment 20 126 16 97 4 109 283.08 18
Radio, film, television, and (other) audiovisual media 26 101 22 61 4 109 36.71 98
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and its products and services more directly meet the final
demand. +is characteristic shows that the development of
China’s entertainment industry plays a positive role in
expanding consumption to a certain extent. Moreover, due
to the low intermediate investment rate, the industry has a
high added value, which can better create economic value
and drive economic growth. It can be seen that, in order to
play the role of China’s entertainment industry in expanding
consumption, it needs the development of other related
industries as a foundation. +erefore, in the current eco-
nomic development environment of China, in addition to
the acceleration of the entertainment industry itself, the
development of other related industries also needs to be
promoted simultaneously.

Secondly, through the analysis of the overall structural
characteristics of China’s overall industrial association network
and China’s entertainment industry’s direct industrial asso-
ciation network, the research finds that the direct association
network related to China’s entertainment industry generally
has the characteristics of a high agglomeration coefficient, short
average path, and high network density, but few nodes. +is
characteristic indicates that although the number of industrial
sectors with strong correlation with China’s entertainment
industry is obviously rare, the established industrial sectors
have frequent interaction and close relationships within the
direct correlation network. Although such network structures
will expand the driving ability of each other in the same di-
rection by forming a small industrial group, its influence will be
limited by the number of nodes, and it is difficult to drive the
common development of most industries. +erefore, the re-
search believes that it is necessary to further expand the
downstream industrial chain related to the entertainment
industry and expand the overall scale of the direct industrial
association network of the entertainment industry. +is will
extend its original industry-driven capacity to more industries.

+ird, through the analysis of the overall industry-re-
lated network in China to Chinese entertainment typical
industry departments within the network node character-
istics, the study found that the backward correlation of
typical industry sectors of Chinese entertainment is obvi-
ously higher than the forward correlation.+is shows that in
the development process of the Chinese entertainment in-
dustry, there will be a certain amount of radiation on the
upstream industry. In addition, although Chinese enter-
tainment industry has few strong correlations within the
industrial connection network, its core industrial sector has
a clear intermediary role in the overall connection network.
+is shows that Chinese entertainment industry's resource
control and adjustment capacity are more prominent than
other industrial sectors.
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