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Public opinion is a crucial factor for government policy making, implementation, evaluation, and social development. )is paper
analyzes the public opinion perception of intellectual property subject based on microblog data and puts forward the concept and
calculation model for the breadth, depth, and comprehensive value of public perception. )en, taking the opinion evaluation in
microblog platform as an example, this paper studies the public perception of intellectual property subject and illustrates the
changing trend of public perception through related events in microblog. )e results show that the four topics of trademark,
intellectual property, copyright, and patent are the hot topics of public perception, the breadth, depth, and comprehensive value of
public perception for the four topics fluctuated greatly, on the whole. In addition, when the content of microblog is related to
personal benefits, business benefits, and personal interests, it can cause widespread public concern. Additionally, the public mainly
participate in the dissemination of public opinion on intellectual property subject through forwarding. Finally, this paper puts
forward some suggestions from the perspective of how to maximize the effect of intellectual property policy.

1. Introduction

Online public opinion refers to the sum total of different
attitudes, views, and opinions held by the public on some
problems in real life expressed and disseminated through the
Internet [1]. Public opinion perception plays an important
role in government policy making, implementation, eval-
uation [2, 3], and social development, so it may not be able to
maximize the effect of relevant policies without timely
understanding of public feedback in the process of policy
making and implementation.)erefore, exploring the law of
public perception in the process of policy implementation
can enhance the influential effect of policy and ultimately
promote the degree of policy implementation [4]. At
present, various countries and individuals are widely con-
cerned with intellectual property rights. Improving the in-
tellectual property policy can not only promote the national
economic development and enhance the national compet-
itive strength, but also help to stimulate individual enthu-
siasm for scientific research. )erefore, this paper takes
China’s intellectual property as the research object to explore

the public’s perception of China’s intellectual property-re-
lated topics.

At present, with the rapid development of the Internet,
the emergence of microblog, WeChat, Facebook, and
Twitter provides a simple and fast tool for message dis-
semination. )ese network platforms cover a wide range of
users, including grassroots, stars of various countries, en-
terprises, and government agencies, thus becoming an
important information source for the government to un-
derstand the public’s perception of policy topics [5]. Many
scholars begin to pay attention to mining public opinion
perception based on the information in the network plat-
form. For example, Johan et al. extracted comments from
Twitter to measure the impact of public mood on the stock
market [6]. Andrei and Svetlana analyzed the function of
Twitter in the communication of climate change and dis-
cussed the changes of related topics in tweets in different
geographical locations and time states [7]. Lazard has
revealed the main topics of discussion on FDA e-cigarette
regulations on twitter through text mining software [8].
Besides, some scholars also analyzed the topics that the
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netizen cares about to judge the development direction of
things by mining the user-generated content in online social
platforms. Li et al. used the text mining technology to obtain
the topic of perovskite solar cell technology then combined
the patent data to identify the hot spots and development
trends of perovskite solar cell technology [9]. Mohammadi
et al. got the updates on topics in the health and biomedical
research field based on Facebook platform [10]. Yang et al.
identified the topic evolution trend in the online community
using the user comment data in the Zhihu community [11].
Based on similar research paradigms, many other authors
examined the public perception of other topics based on
social network data, such as online consumer behavior [12],
the evolution of 3D printing technology [13], motivation and
satisfaction of tourists [14], and the effect of topics and
sentiments on social media engagement [15].

)e research on analyzing the intellectual property topic
based on online network information is rare, and only a
limited number of scholars have indirectly investigated the
influential effect of intellectual property through survey data
on network platforms. For example, Wang proposed the
approach to the optimal resource configuration of intel-
lectual property policy system using the Internet of )ings
(IoT) technology and big data [16]. Drita mainly analyzed
the impact of intellectual property protection on the lives of
its own people and concluded that the protection policy of
intellectual property can promote the improvement of
people’s living standards [6]. Ariel proposed that there is a
mutually beneficial relationship between intellectual prop-
erty policy and antimonopoly law and confirmed that a
sound intellectual property policy is conducive to the
smooth implementation of antimonopoly law [17].

)e above research has laid a foundation for the public
perception analysis of policy related topics, but there are still
some shortcomings: first, the existing work focuses on the
impact of intellectual property policy on a country or on a
certain aspect of national economy, ignoring the public
perception of intellectual property after the implementation
of intellectual property policy. )en, the existing studies do
not accurately calculate the degree of public perception of a
specific topic. In view of the limitations of existing research,
this paper constructs a microblog based method to calculate
the degree of public perception of intellectual property
topics. In this method, the user’s views of intellectual
property topics in microblog platform are taken as the data
source, and the public’s perception of intellectual property
topics is calculated from three perspectives of public per-
ception breadth, depth, and comprehensive value.

)e main contributions of this paper are as follows:

(1) )e concepts of public perception breadth, depth,
and comprehensive value based on microblog topic
are defined

(2) )e calculationmethods of public perception breadth,
depth, and comprehensive value are proposed

(3) )e public perception of intellectual property topics
is analyzed from four aspects: copyright, trademark,
patent, and intellectual property

Other parts of this paper are as follows: Section 2
constructs the public perception calculation method; Section
3, based on microblog data, carries out an empirical analysis
of public perception of intellectual property topics; Section 4
summarizes the conclusion and puts forward some
suggestions.

2. Research Method

2.1. Basic Definitions. Microblog has the characteristics of
convenient and diverse participation channels, compre-
hensive content, wide user coverage, strong interactivity,
rapid dissemination [18], convenient operation, and so on.
)ese characteristics make microblog penetrate into all
aspects of people’s life in the form of “fragmented” infor-
mation [19] and gradually become an important position for
public opinion [20]. )erefore, based on the microblog
platform, this paper analyzes the public perception of in-
tellectual property topics from three aspects: the breadth,
depth, and comprehensive value of public perception.

2.1.1. Breadth of Public Perception. )ere is no strict defi-
nition of the breadth of public perception. Generally, the
scope and scale of a thing are regarded as an important index
of its breadth calculation. For example, some scholars use
government archives, rescue team logs, expert reports [21],
and the number of relevant theme contents [22] published
by users on social media platforms as the main way of
public perception calculation. )erefore, this paper regards
the scale of relevant content release of related network
topics as the public perception breadth, that is, the breadth
of public perception is measured according to the number
of microblogs published on a topic in the microblog
platform.

2.1.2. Depth of Public Perception. Similarly, there is no
precise definition of the concept of public perception depth.
)e existing research mainly takes the word frequency of
violence behavior, protest behavior of medical staff [23], and
various public perception behaviors in the media [24] as
calculation indexes in the time of event propagation. In this
paper, the degree of public behavior on a certain network
topic in the process of public opinion dissemination is
regarded as the depth of public perception. For example, if a
microblog user only clicks “like” on a topic or event, it means
that the user does not have a strong idea of spreading this
kind of content, but merely expresses the emotional ten-
dency of approval, with limited perception; if a microblog
user shares and reposts a topic, it means that the user has
certain recognition of the reposted content and is very in-
terested in such topics, and his perception degree is high.
When a microblog user likes and comments on a topic, it
indicates that the content of the topic has influenced the user
and that the user has gained further cognition after thinking
about the content of the microblog. Such actions reflect the
strongest degree of perception.
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2.1.3. Comprehensive Value of Public Perception.
Generally, almost no network topic can meet the needs and
interests of all people at the same time, and it cannot be ruled
out that some members of the public publish their opinions
without careful study or understanding of an event or topic.
)erefore, it is necessary to identify the core hot topic objects
from a large amount of information. )is paper compre-
hensively considers the behavior of like, forward, and
comment and obtains the comprehensive value of public
perception to determine the hot topic.

2.2. Calculation Method

(1) Public perception breadth index and calculation
method: the most direct way to judge whether
microblog users are concerned about an event is the
number of posts in microblog [25]. In this paper, the
number of microblogs after the publication of a
certain topic is used as the calculation index of the
public perception breadth.

(2) Index and calculation method of public perception
depth: the transmission of public opinion is mainly
through users’ comments, like, and forward on a
certain topic using social platform. )ese three be-
haviors are the most important ways for users to
express their attitudes and views on topic content. At
the same time, these three ways also show users’
emotional tendency and their participation in public
opinion. )e lower the user’s participation in public
opinion, the lower the level of public perception
depth.
For this reason, this paper refers to Ma’s index [26]
for quantifying user behavior and regards the
number of likes (CN) as a surface perception index,
the number of forwards (FN) as a shallow perception
index, and the number of comments (LN) as a deep
perception index.

(3) Comprehensive index of public perception and its
calculation method: by means of weighted average
aggregation operator, the comprehensive value of
public perception is obtained by combining the
number of likes, forwards, and comments. )e
calculation formula is

C � W1 ∗CN + W2 ∗ FN + W3 ∗ LN, (1)

where CN is the number of comments, FN is the
number of forwards, and LN is the number of likes.
W1,W2, andW3 are the weight of comment, forward,
and like, respectively.

In order to guarantee the unity of subjectivity and
objectivity of the index, this paper adopts the combination
weighting method of subjective G1 method and objective
entropy weight method to determine the weight, so as to
enhance the scientificity and accuracy [27]. )e weight
formula of subjective and objective combination is as
follows:

Wi �

����
αiβi




n
i�1

����
αiβi

 , (i � 1, 2, 3, · · · , n), (2)

where αi is the subjective weight of the ith index and βi is the
objective weight of the ith index.

3. Empirical Results and Discussion

3.1. Data Acquisition and Processing. In this paper, the
microblog publishing time is limited to 2010–2018, and the
seven topics in the field of intellectual property rights, in-
cluding intellectual property, copyright, trademark, geo-
graphic labeling, integrated circuit distribution design, new
plant varieties, and patent, are retrieved. We found that the
keywords of intellectual property, copyright, and patent are
statistically significant in quantity, while the topics of geo-
graphic labeling, integrated circuit distribution design, and
new plant varieties are less numerous. At the same time,
since the keyword “intellectual property” retrieved contains
related contents of other six keywords, the perception
analysis of intellectual property in this paper is divided into
four topics, namely, trademark, intellectual property,
copyright, and patent. )e microblog data of the four topics
are summarized monthly.

Microblog websites use the GET method to load data,
that is, keyword parameters are directly attached to the API
interface’s web address to obtain data. )e corresponding
crawler also uses the same method, that is, after the API
interface, it notifies the server to send the retrieved results of
a keyword in a certain period of time through the specified
parameters. In this process, it is necessary to configure the
header file for the crawler in order to enable the crawler to
“cheat” the server, so that the server mistakenly thinks that
this is a real request from the browser. As the search function
of microblog is only open to the users logged in, a Cookie file
that can prove the identity of the crawler needs to be
constructed at the same time. In addition, too frequent
crawler request data will cause the server to terminate the
request. )erefore, multiple Cookie files need to be con-
figured for the crawler, and IP proxy technology is used to
disperse the IP that initiates the data request to all parts of
the country, so as to avoid the server “see through” the
disguise of the crawler. After configuring the basic infor-
mation of the crawler, the crawler carries the header file and
Cookie file to the designated API interface point and re-
quests the data from the server according to the specific
parameters. )e server then checks the header file and
Cookie file. After successful verification, the data that meets
the query conditions in the database is delivered to the
crawler program, and the crawler program brings the data
back to the local; after that, the lxml.etree module is used to
organize the data into a standard HTML tree; finally, we can
use pandas module to persist data into Excel file by using
Xpath to match statements and extract formatted data.

3.2. Calculation of Public Perception Breadth. In this paper,
the amount of information related to “intellectual property”
appearing in microblog was counted mainly from four
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aspects of copyright, trademark, patent, and intellectual
property, so as to analyze the public perception breadth and
confirm the changing trend of public perception breadth
based on the examples in microblog information.

3.2.1. Breadth of Public Perception of Copyright Topics.
According to the release time of microblog and the monthly
statistics of microblog volume, the trend of the change of
public perception breadth of copyright is drawn as shown in
Figure 1.

In 2010, the volume of microblog on copyright topics has
been very low, indicating that copyright topics have not
received public attention. In August 2011, the volume of
microblog increased significantly. At the end of July 2010,
China officially launched the “sword net action.” At the end
of 2010, the State Council launched a nationwide special
action to crack down on intellectual property infringement
and the production and sale of fake and shoddy goods. On
November 17, 2012, the General Administration of Press and
Publication of the People’s Republic of China (GAPP) told
the media that China’s Copyright Law is being amended.
One of the key points of amending the law is to strengthen
legal punishment measures and strengthen law enforcement
to protect intellectual property rights. )is voice has aroused
wide attention from all walks of life. At the same time, the
volume of microblog on copyright topics has reached its
peak in 8 years from 2010 to 2018. However, China’s “sword
net action” ended in June 2014, and the volume of
microblogs on copyright topics decreased accordingly,
reaching the lowest level in eight years in July 2014. In
January 2017, the public’s perception of copyright topics
increased significantly. According to the data from
microblog, it can be found that, on January 20, 2017, the
government released the first batch of copyright protection
alert list of key works in 2017. )is move of the government
successfully aroused the public’s attention on copyright
topics again. Generally speaking, the public has a strong
perception of copyright only when the government issues
important documents, without great fluctuation in the
remaining time.

3.2.2. Public Perception Breadth of Trademark Topic.
Trademark is a kind of mark that uses words, patterns, or
symbols to connect with specific goods or services [28]. )e
change trend of public perception breadth of trademarks is
shown in Figure 2.

As can be seen from Figure 2, the public have been
paying more attention to trademark rights. From July 2010
to October 2018, the volume of microblog about trademark
basically remained stable. During the period from January to
April in 2018, the amount of microblog increased sharply.
On the World Intellectual Property Day in April 2018, the
Supreme People’s Court held a public session and ruled that
the trademark application of France DIOR Company was
rejected for reexamination of the administrative dispute.
)is event was a sensation at that time, and the public’s
discussion on this matter was one after another.

3.2.3. Public Perception Breadth of Patent Topics. Patent is
an important part of intellectual property and a very im-
portant intangible asset [29]. )e change trend of the public
perception breadth of patent topics is shown in Figure 3.

It can be seen that, from January 2010 to June 2011, the
microblog volume of patent topics has been low. During the
period from July to October 2011, the volume of patent
related microblog has increased, and there is no obvious
downward trend since then. According to microblog in-
formation, Intellectual Ventures, a patent company, filed a
patent infringement lawsuit against Nikon on digital camera
technology in the middle of 2011, which greatly aroused the
public’s attention to the patent right. From January to April
2018, the press circles vigorously publicized the government
documents and policies such as the Catalogue of Key
Supporting Industries of Intellectual Property Rights (2018
Edition) and the Opinions on Several Issues of Strength-
ening the Reform and Innovation in the Field of Intellectual
Property issued by the China State Council, so as to enhance
the public’s awareness of intellectual property rights and
raise public attention.

3.2.4. Public Perception Breadth of Intellectual Property
Topics. Intellectual property here refers to the information
related to “intellectual property,” but cannot be classified
into the above three categories. )e change trend of public
perception breadth of intellectual property topics is shown
in Figure 4.

As can be seen from Figure 4, the public perception
breadth of intellectual property topics during the period
from July 2011 to July 2018 fluctuates little, but it suddenly
rises substantially in October 2018. In October, 2018, the 7th
China International Copyright Expo opened in Jiangsu
Province, and the “China Copyright Gold Award” was
announced. In this activity, the more concerned film and
television works, such as the Operation Red Sea, were
awarded the prize, which aroused public resonance, thus
successfully expanding the public perception breadth of
intellectual property topics.

Generally speaking, the contents that can arouse public
attention mainly focus on personal benefits, enterprise
benefits, and personal interest.

3.3. Calculation of Public PerceptionDepth. According to the
release time of microblog, the total numbers of likes, for-
wards, and comments on the four topics of copyright,
trademark, patent, and intellectual property are counted
monthly.

3.3.1. Public Perception Depth of Copyright Topic. )e
change trend of public perception depth of copyright topics
is shown in Figure 5.

On the whole, the degree of public participation in the
dissemination of public opinion on copyright topics mainly
belongs to the surface perception, while the deep perception
is less; that is, the public mostly express their approval of
copyright topics through “like” behavior. Surface perception
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was the most obvious from January 2015 to September 2018.
According to the survey of microblog data, the topic most
praised in 2016 was “top 10 patent agents in China in 2016.”
From May to September 2018, the public gave the largest

number of likes to the topic of European patent application
ranking, reaching the highest level in eight years. In 2013 and
October 2018, shallow perception dominated. According to
microblog data, the most commented cases in 2013 were
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Figure 2: Change trend diagram of public perception breadth of trademarks.
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Figure 3: Change trend diagram of public perception breadth of patent topics.
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“top 10 cases of Patent Reexamination Board in 2013”, and
in October 2018, the most forwarded case was “speech
delivered by Xiang Songzuo at CBD multinational forum.”

3.3.2. Public Perception Depth of Trademark Topics. )e
change trend of public perception depth of trademark topic
is shown in Figure 6.

In general, except for the sudden increase of surface
perception in January 2018, the change trend of public
perception in the other three layers (surface layer, shallow
layer, and deep layer) is basically consistent. Microblog data
show that, in January 2018, “trademark rights of historical
figures” caused widespread public attention to trademark
rights and received a lot of likes, so the surface perception
increased significantly at this time.

3.3.3. Public Perception Depth of Intellectual Property Right
Topics. )e change trend of public perception depth of
intellectual property right topics is shown in Figure 7.

)ere are five peaks in the public perception depth of
intellectual property rights: in January 2012, there was a large
amount of deep perception, and the microblog topic “the
relationship between China’s economy and intellectual
property rights, which indicates that China needs to
strengthen the protection of intellectual property rights to
stabilize the economy” received the most comments; at the
end of 2012, there was a large amount of shallow perception,
and a microblog topic about “Samsung and iPhone build
LTE patent library and open up a new battlefield of intel-
lectual property rights” was forwarded the most. From April
to July 2013, the amount of shallow perception was sig-
nificantly higher than that of the surface and deep per-
ception. )e event of “China’s first large load vacuum
manipulator with independent intellectual property rights
was successfully developed in Shenyang SIASUN Robot and
Automation Co., Ltd.” was noticed and forwarded by the
majority of users; in the period from January to April 2014
with the largest fluctuation, the event of “Shenzhen Institute
of Special Equipment Inspection and Test won the national
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Figure 4: Change trend of public perception breadth of intellectual property topics.
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invention patent authorization” caused a sensation, which
pushed the shallow perception of intellectual property to the
peak; finally, in the period from October to December in
2018, there was a large fluctuation; the surface perception
was much higher than the shallow and deep perception and
the event “Wenzhou high-tech zone passed the assessment
and acceptance of national intellectual property pilot park”
received the largest number of likes.

3.3.4. Public Perception Depth of Patent Topic. )e change
trend of public perception depth of patent topic is shown in
Figure 8.

It can be seen that, from July 2011 to April 2017, the
shallow perception of patent is basically ahead of the other
two levels of perception. In January 2016, the shallow
perception reached the peak. In this period, the most for-
warded content by users is related tomusic, works, and other
related microblogs that have been removed due to copyright

issues. From May 2017 to September 2018, it shifted to
surface perception, especially reaching the peak of surface
perception in September 2017. )e problem that the game
design of DOTA2 could not be restored 1 :1 caused public
resonance due to copyright problems.

Generally, the public participation in the dissemination
of public opinion on intellectual property topics is mainly
surface and shallow perception, with less deep perception;
that is, microblog users mainly interact and express their
emotions by forward and like behaviors related to intel-
lectual property content, rather than directly expressing
their opinions. After the government issued the intellectual
property-related policies, the public mostly expressed their
approval for the policies through the behavior of “like.” In
addition, the public would give “likes” to the intellectual
property-related topics such as personal favorite books and
movies. Generally, microblog is more likely to lead the
people to forward a major event that can affect the interests
of the company. However, the shallow perception of policy
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Figure 6: Change trend of public perception depth of trademark topics.
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Figure 7: Change trend of public perception depth of intellectual property right topics.
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topics related to personal state is very little, and the
microblog content that can cause deep perception is usually
related to forwarding lottery, star endorsement, and so on.

3.4. Comprehensive Value Calculation of Public Perception.
First, based on the data collected in this paper, the com-
bination weight of comment is W1 � 0.2, the combination
weight of forward is W2 � 0.45, and the combination weight
of like is W3 � 0.35. )en, according to (2), the compre-
hensive value of public perception of copyright, trademark,

patent, and intellectual property in 2010–2018 is calculated
by month, and the value is standardized to be between 0 and
1. )e results are shown in Figure 9.

It can be seen from Figure 9 that the overall change
trends of the distribution of the comprehensive value of
public perception of patent, trademark, copyright, and in-
tellectual property are basically the same. )e long tail
degree of “trademark” and “copyright” is lightly lower than
that of “intellectual property” and “patent,” and the long tail
data of the comprehensive value of public perception of
intellectual property and patent is close to 0, indicating that
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Figure 8: Change trend of public perception depth of patent topic.
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Figure 9: Distribution of comprehensive value of public perception of patent, trademark, copyright, and intellectual property.
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microblog users pay less and less attention to them, and the
public perception is negligible, and even the amount of likes,
forwards, and comments is almost zero. )e long tail
comprehensive value of public perception of trademark and
copyright is about 0.1, and microblog users still give “like,
forward, or comment” on microblogs with such topics,
which indicates that these two aspects have been highly
concerned by microblog users.

4. Conclusions and Implications

Based on microblog data, this paper takes patent, trademark,
copyright, and intellectual property as the research objects
and analyzes the perception of online public opinion on
intellectual property in China from three aspects: the
breadth, depth, and comprehensive value of public per-
ception. )rough the analysis of public perception of in-
tellectual property topics, this paper summarizes the basic
rules and characteristics of intellectual property topics being
concerned by the public. )is will help managers to have a
deep understanding of the practical problems and public
opinions existing in their own country or region’s intel-
lectual property policies and provide scientific suggestions
for the adjustment of intellectual property system, policies,
and related working methods. )erefore, this paper puts
forward the following countermeasures and suggestions:

(1) As an important factor to strengthen the awareness
of intellectual property protection, the government
should vigorously publicize the policy of intellectual
property protection in combination with the current
mainstream media to enhance the awareness of
individual intellectual property protection. For ex-
ample, we should publicize the content and activities
of intellectual property policies with WeChat official
account andmicroblog platform and pay attention to
the public perception of intellectual property topics
through the new media platform.

(2) Construct the network guidance mechanism of in-
tellectual property. )at is to say, scientific methods
should be adopted under the guidance of the gov-
ernment to pay close attention to the public’s de-
mands for intellectual property topics and the
tendency of public opinion, and reasonable and
effective methods should be adopted to guide the
public to actively respond to intellectual property
policies, improve the social influence of mainstream
topics, and minimize the harm of bad public opinion
on mainstream consciousness.

(3) )e coordination and cooperation among the gov-
ernment, new media, and society can maximize the
overall effect mechanism and improve the effec-
tiveness of intellectual property policy imple-
mentation. Specifically, on the one hand, media is the
most convenient and effective channel for the dis-
semination of intellectual property policy. )erefore,
the government should actively cooperate with the
media to expand the intellectual property policy and
strengthen the means of collecting valuable

information by using the media communication
advantages, so as to grasp the public response to the
intellectual property policy in time and absorb
valuable suggestions to further improve the intel-
lectual property policy. On the other hand, the
government should always pay attention to the
speech of “signs” related to intellectual property
policy and deal with it in time to prevent things from
developing out of control and leading to public
opinion crisis.
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