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Abstract

To promote the integration and development of Guangdong, Hong
Kong and Macao, the Chinese Government has introduced the
policy “Hong Kong and Macao vehicles going north”. The public
opinions are one of the bases for evaluating and optimizing pol-
icy. Sina Weibo is the main social media for Chinese to express
their opinions. We collected Weibo posts related to the policy for
sentiment analysis and topic modeling, and the results show that
public sentiment is generally positive. There are differences in
sentiment and topics between official and individuals. In terms
of sentiment, official posts are more positive than individuals. In
terms of topics, official posts mainly announce policy measures and
report policy status. Individual posts focus on personal experience
and social effects. To further understand the individual’s feelings,
individual posts were analyzed based on the social exchange theory.
The results show that in terms of benefits, individuals are mainly
concerned with the convenience of life, and in terms of costs, they
are mainly concerned with social losses. Convenience of life is
mainly reflected in the using of cars, consumption, traveling, and
customs clearance. Social losses are mainly reflected in the risks
caused by Hong Kong and Macau vehicles, the unfairness caused by
the inequality of the three regions, and the discomfort of crowding
public resources. These findings will help in the evaluation and
improvement of the policy.
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1 Introduction

The Guangdong-Hong Kong-Macao Greater Bay Area (GHMA),
which covers nine cities in Guangdong Province as well as the
Hong Kong and Macao Special Administrative Regions, is an im-
portant region for China’s reform and opening. The GHMA is
characterized by “one country, two systems, three tariff zones and
three jurisdictions”, and connectivity is the foundation for the in-
tegrated development of GHMA. On January 1, 2023, the Chinese
government implemented the “Macao vehicles going north” and on
July 1, 2023, the “Hong Kong vehicles going north”. “Hong Kong
and Macao vehicles going north” means that Hong Kong (Macao)
vehicle owners can drive into Guangdong after obtaining approval
[1]. By the end of 2023, more than 57,000 Hong Kong and Macao
vehicles had entered and left Guangdong [2].

The policy of “Hong Kong and Macao vehicles going north” has
had a positive impact, and at the same time has brought about
some challenges. There is a need for evaluation of the policy to
understand its impact. Public opinion is an important basis for
policy evaluation. By analyzing public opinions, the effectiveness of
the policy can be measured, and its deficiencies identified, providing
a basis for adjustment and optimization. In recent years, social
media has become an important channel for the public to express
their attitudes, views and opinions. Analyzing social media is an
effective way to understand public opinion [3]. Mining of social
media has many advantages and can get knowledge that cannot be
obtained by questionnaires [4].

Insight into public attitudes through social media has a wide
range of applications. During the COVID-19 pandemic, some re-
searchers mined social media to understand the attitudes of the
public [5-7]. Mining social media can also reveals new phenomena
[8]. There is value in mining social media at all stages of public pol-
icy. At the policy implementation stage, it can help policy makers
monitor people’s opinions [9] and evaluate policies [10-14].

Since the implementation of the “Hong Kong and Macao vehicles
going north”, the public’s feelings have been reflected on social
media. What are the overall feelings of the public, which aspects
have had a positive impact, and which aspects have had a negative
impact? Sina Weibo is the main social media for Chinese people to
express their opinions. This paper collects Sina Weibo posts and
mines the netizens’ attitudes, sentiments, and opinions to find the
reasons behind the attitudes, to provide a basis for evaluating the
policy, and to discover the public’s concerns.
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2 Methods

2.1 Data acquisition and preprocessing

We used a crawler Octopus to collect Weibo posts. The keywords
are “Hong Kong vehicles going north” OR “Macau vehicles going
north” OR “Hong Kong and Macau vehicles going north” OR “Hong
Kong and Macao single-license plate vehicles northbound” OR
“Hong Kong people driving northbound” OR “Macao people driving
northbound”. After manually deleting irrelevant posts, we got 1410
posts.

We wrote Python program to clean and transform the data. In-
cluding: calculating the date of posting, extracting user ID, and
determining the type of user (official, individual). The date of the
post is calculated according to the current time and post time. The
user ID is extracted using a regular expression. To analyze the
similarities and differences between official and individuals, two
types of users are distinguished. Official users include government
departments and news media. According to the user ID to query
the user’s basic information, including username, profile, authenti-
cation, industry, etc. Use regular expression to determine whether
the user is an official or an individual.

In addition, microblogs may include some content that is not
related to the policy, such as super topics, hyperlinks, usernames,
etc., which are filtered using regular expressions. After preprocess-
ing, the fields of the dataset include publisher, user id, user type,
content, cleaned content, posting date, posting time, posting source,
number of comments, retweets, likes, etc.

2.2 Sentiment analysis and topic modeling

Sentiment analysis is a natural language processing technique used
to identify and extract the emotional tone or attitude expressed
in a text, such as positive, negative, or neutral. Lexicon methods
look for emotion words in a text and determine the overall emo-
tional tendency based on the emotional polarity and intensity of the
words. Commonly used Chinese sentiment lexicons include DLUT,
NTUSD, THUOCL, etc. Machine learning methods use models such
as support vector machine and naive bayes to achieve emotion
judgment. Deep learning uses deep neural networks such as CNN,
RNN, BERT, GPT, etc. to achieve sentiment judgment [15].

We used Weiciyun to implement Chinese text sentiment analysis.
Weiciyun (fenci.weiciyun.com) is a Chinese text online analysis tool.
Weiciyun uses a combination of lexicon method and machine learn-
ing to achieve sentiment analysis, with a variety of built-in Chinese
sentiment lexicons, such as DLUT, THUOCL, etc., or user can cus-
tomize the lexicon, set synonyms, etc. It can provide sentiment
analysis results and visualization.

We also used Weiciyun for LDA [16]. The number of topics is
a hyperparameter and we determine the number of topics based
on perplexity and coherence. First use elbow method to get the
upper limit of the number of topics, and then determine the better
number of topics based on the coherence. Combined with pyLDAvis
visualization, the number of topics is determined.

2.3 Content analysis

To further understand the detailed impact of the policy, content
analysis was conducted. Content analysis is a research method that
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Figure 1: Sentiment distribution of all the posts

objectively, systematically, and quantitatively analyzes qualitative
material [17]. All individual posts were used as a sample. Two
coders were recruited. 10% of the sample was randomly selected
for training and passed the coder reliability test.

Social Exchange Theory (SET) provides a framework for under-
standing individual and group behavior [18]. A multilevel category
system was designed based on the theory, as shown in Table 1. The
first-level categories include policy benefits and costs. Policy bene-
fits are the benefits, satisfaction, or rewards perceived by individual.
Policy costs are the costs, sacrifices, or losses perceived by individu-
als. Benefits and costs are divided into secondary categories, which
are further divided into tertiary categories.

We used DivoMiner (https://www.divominer.cn/) to code each
post. The coding results were analyzed and interpreted. Content
analysis was used to answer two research questions:

RQ1: In what ways do the public feel positive affected by the
implementation of the policy? Which aspects are the main ones?

RQ2: In what ways do the public feel negative affected by the
implementation of the policy? Which aspects are the main ones?

3 Results

3.1 General feeling on social media

There was a total of 1,410 Weibo posts, including 787 official posts
and 623 individual posts. The social media are mainly government
information releases and media news reports, with relatively little
individual content. All posts were analyzed for sentiment, and
the distribution is shown in Figure 1. The proportion of positive
sentiment is 58.23%, which indicates that the overall sentiment is
positive, and the proportion of negative is 20.07%, which also has a
certain percentage.

3.2 Analysis of official posts

There are 787 official posts, which are released by government
departments and news media to play the role of public opinion
guidance. The sentiment distribution of official posts is shown in
Figure 2, in which positive posts accounts for 63.28% and negative
accounts for 17.41%. The positive sentiment is higher.

Next, topic mining is performed on official posts. After com-
pared the effect of different number of topics, we found the optimal
number is 5. LDA analysis is carried out, and each topic, percentage,
and high-frequency words are shown in Table 2.

Topic 1 is about the policy measures related to the application
and filing of applications by Hong Kong vehicles going north. Topic
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Table 1: The Category System

Category I Category II Category III

Benefits Life Car using
Visit friends and relations
Consume
Travel
Custom clearance
Others
Economy Personal income
Enterprise development
Industry development
Regional economy development
Society Interconnection of the Great Bay
Integration of the Great Bay
Government image promotion
Costs Life Traffic trouble
Consume inconvenience
Travel inconvenience
Others
Economy Personal Income decreased
Enterprise problems
Industry problems
Regional economy issues
Society Risks
Unfair
Resource competition
Others

Table 2: The five topics for official posts

No. Topic Number (Percentage)of Key words
posts
1 Hong Kong vehicles 171 Mainland, Guangdong, Vehicle, Owner, Private, Entry, Record,
applying to go north (21.73%) Department, Processing, Approach, Transportation, Eligible,

Procedures, Electronic, Logistics, Computer, Citizens, Validity,
Period, Insurance, Public Security, Requirements

2 Hong 201 Bridge, Hong Kong and Macao, Policy, Vehicle, Clearance, Highway,
Kong-Zhuhai-Macao (25.54%) Immigration, Traffic, Gongbei, Passenger, Flow, Border Checkpoint,
Bridge clearance Quantity, Single Day, Border Inspection, Daily Average, Data,
Record, Historical, Peak, Departure, One-stop, News
3 Activities of Hong Kong 128 Hong Kong, Zhuhai, Shenzhen, Tourism, Consumption, China,
people going north (16.26%) Self-driving, Tour, Activity, Hour, Friends, Experience,

Shenzhen-Hong Kong Life Circle, License, People, Economy,
Returning to the Motherland, Trend, Everyone, Visitors

4 Activities of Macao 136 Macao, Hengqin, Customs, Cooperation, Drivers, Government,
people going north (17.28%) Quota, Inspection, Officers, Import, Issues, Information, Program,
Equipment, Operation, Epidemic, Car, Body, RMB
5 Optimization of 144 Residents, the Greater Bay Area, Development, Traffic, Cross-border,
cross-border service (18.30%) Service, Personnel, Parking, Police, Situation, Optimization, License,

Interconnection, Life, Zhuhai, Urban, Safety, Innovation,
Management, Bureau
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Figure 2: Sentiment distribution of official posts

2 is the report on the immigration situation of Hong Kong-Zhuhai-
Macao Bridge. Topic 3 is about Hong Kong people’s consumption
and tourism in the mainland. Topic 4 is about Macao people’s
customs clearance and border control. Topic 5 is the interface and
optimization of services related to Hong Kong and Macao vehicles
going north. Among them, topic 2 and topic 1 account for the
largest proportion, which shows that the official microblog mainly
releases relevant policies and regulations and informs about the
situation of immigration and customs clearance of the Hong Kong-
Zhuhai-Macao Bridge.

Sentiment analysis of each topic is conducted separately, and
the sentiment distribution of each topic is shown in Figure 3. It is
worth noting that topic 2 has a higher positive sentiment, while
topic 4 has a lower positive sentiment. That is, there is a greater
difference in sentiment in terms of Hong Kong people going north
and Macao people going north. The analysis of the posts on these
two topics shows that topic 2 mainly reports on Hong Kong people
going north for consumption, entertainment and exchanges, with
a more positive tone. Topic 4 Macao people going north was more
often reported on smuggling into the mainland, with less positive
sentiment.

3.3 Analysis of individual posts

The 623 individual posts were analyzed for sentiment and the re-
sults are shown in Figure 4. The proportion of positive sentiment is
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Figure 4: Sentiment distribution of individual posts

51.69% and negative 23.43%. It shows that most individuals present
positive attitudes towards the policy, but there are also some nega-
tive attitudes that deserve attention.

Compared with the official microblogs, the proportion of pos-
itive sentiment of individual microblogs (51.69%), is significantly
lower than the positive sentiment of official microblogs (63.28%).
The proportion of negative sentiment of individual microblogs
(23.43%) is significantly higher than the negative sentiment of offi-
cial microblogs (17.41%). The chi-square test shows that there is a
significant difference in the distribution between official and indi-
vidual microblogs. Official microblogs show more positive and less
negative emotions, which are somewhat different from personal
feelings.

Set the number of topics as 5, we performed LDA analysis of
individual posts. The theme, percentage, high-frequency words of
each topic are shown in Table 3.

Compared with the five topics of the official microblogs, the
three topics of bridge clearance, Hong Kong people going north
and Macau people going north are common, and the Greater Bay
Area interoperability is similar to the official topic 5. Topic 1 on
automobile repair and maintenance is a blog post published by some
individuals for commercial purposes, suggesting that automobile
service-related industries are now mainly promoted.

M Positive [ Neutral B Negative

Topic1 Topic 2

10.94%
16.67%
Aosssu 26.37% -
19.12%

Topic4 Topic 5

Figure 3: Sentiment distribution of official posts in each topic
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Table 3: The five topics for individual posts

No. Topic Number (Percentage) of Key words
posts
1 Automotive 106 Automobile, Customs, Professional, Gongbei, Zhuhai, Market,
Maintenance (17.01%) Service Center, Driver, Car Show, Beauty, Traffic Police, Classic,
Import, Xiangzhou District, Check, New Car, Record, Sofa,
Limousine Wheel, Electric Vehicle, Wash, Calling, Card, Engine
2 Hong 103 Bridge, Vehicles, Immigration, Clearance, Highway, Residents,
Kong-Zhuhai-Macao (16.53%) Single-Day Passenger Flow, Private Vehicles, Motorized Vehicles,
Bridge clearance Border Crossing Station, Passengers, Guangdong, Traffic Volume
Record, Time, Data, Situation, Impact, Citizens, Import and Export
Processing System, Passing, Compute
3 Activities of Hong Kong 126 Hong Kong, Mainland, Shenzhen, Hong Kong people, Consumer,
people going north (20.22%) Issues, Zhongshan, Experience, Friends, Self-drive, Sam, Cuisine,
Travel, Craze, Company, Malls, Netizens, Lots, Easter Buying
Shopping, Culture, Cantonese Habits, Lawyers, Prices
4 Activities of Macao 96 Hong Kong and Macao, Macao, Henggqin, Car Owners, Both Plates,
people going north (15.41%) Foshan, Entry, Tourism, Global, Life, Car Parking, World Project,
Nanhai, Passing, Property License, Pedestrian Flow, Bay Area,
Residential Design, Going Home, Free, Network, Neighborhoods
5 Interchange in the 103 Policies, Greater Bay Area, Guangdong, Guangdong, Hong Kong and
Greater Bay Area (16.53%) Macao, Services, Cross-Border Traffic, Government, Cooperation,

Development, Landing, Integration, Plan, China, Two-Way
Construction, National Story, Measures, Beijing, Insurance,
Optimization, Driving, Suggestion, Regional Life

M Positive [JNeutral ® Negative

16.04%

24.27%

Topic 1 Topic 2

Topic 3

20.39%

28.12%

21.43%

Topic 4 Topic 5

Figure 5: Sentiment distribution of individual posts in each topic

Sentiment analysis was conducted for the five topics, and the
distribution of sentiment for each topic is shown in Figure 5.

The three common topics were compared between individual
and official posts. Topic 2 is about the bridge clearance, where
the personal positive sentiment is slightly lower than official sen-
timent. Topic 3 on Hong Kong people going north, official media
positive sentiment is higher, while personal positive sentiment is
significantly lower, suggesting that there is a difference between

official and personal in terms of Hong Kong people going north.
Topic 4 on Macau people going north, official positive sentiment
is lower while individual positive sentiment is slightly higher, sug-
gesting that official reports on smuggling and other issues do not
have a significant effect on individuals. Similarly for topic 5 on
Guangdong-Hong Kong-Macao connectivity, official and individual
sentiments are basically the same.
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Figure 6: Public perceptions of benefits and costs in living, economy and society
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3.42% 1
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custom 5 9904 16.67%
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16.67% cars, 33.76%
industry,
17.95%

travel,
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consume, personal,
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(a) Life convenience
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government
image, 20.56% Guangdong
Hong Kong
enterprise, Macao
42.31% Integrated Interchange,
development 45.79%
of the Greater
Bay Area,
33.64%

(c) Social benefits

Figure 7: Perceptions of benefits in life, economy and society

3.4 Results of content analysis

All individual microblogs were coded according to the category
system. The coding results is shown in Figure 6. There were 328
posts involving benefits and 123 involving costs, indicating that
the policy effects were mainly positive. In the secondary category
of the benefits, the most concern are life convenience, followed
by social benefit, and then economic benefit, indicating that the
benefits perceived by the public are dominated by the convenience
of life. On the policy costs, society losses are mainly perceived, with
fewer life and economic. The benefit and cost show an interesting
asymmetry.

Based on the results of the third level of coding, public percep-
tions can be further refined. What specific aspects of life, economy,
and society does the public feel a benefit from? In terms of con-
venience of life, the four main areas are cars driving and using,
consumption, tourism, and customs clearance, with very little ben-
efit from visiting friends, as shown in Figure 7(a). In terms of
economical benefits, mainly in the enterprise related to vehicle
sales and services, these companies felt an increase in business
opportunities as well as a boost to the automotive industry. A small
number of posts mentioned the promotion of regional economies
such as Zhuhai and Shenzhen, as shown in Figure 7(b). In terms
of social benefits, it mainly mentions the interchange of Guang-
dong, Hong Kong and Macao, as well as the integrated development
of the Greater Bay Area. A small number of microblogs mention
the enhancement of the government’s image, indicating that the
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Others,
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Resource
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Social
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Figure 8: Perceptions of social losses

public’s political awareness is relatively weak, as shown in Figure
7(c).

The public’s perception of the policy costs is mainly in social
losses, while the loss of life convenience and economic are not
sensitive. For social losses, the public perception is mainly in three
areas, as shown in Figure 8. First, it induced some risks. Hong Kong
and Macao vehicles entering the mainland incur risks due to traffic
violations, traffic accidents and cross-boundary smuggling. Second,
vehicles from Guangdong, Hong Kong and Macao are not treated
equally, triggering a sense of social unfairness. Third, Hong Kong
and Macao vehicles entering the mainland take up public resources,
generating a sense of discomfort.
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4 Conclusions

This paper investigated the public’s attitudes, sentiments and opin-
ions towards the policy of "Hong Kong and Macao Vehicles Going
North”. We collected Sina Weibo posts for sentiment analysis and
topic modeling. The results show that public sentiment is generally
positive, and there are significant differences in sentiment and top-
ics between official and individual posts. Based on social exchange
theory, individual posts were analyzed, and the results show that
individuals are mainly concerned about the convenience of life in
terms of benefits and social losses in terms of costs.

This study has some limitations. First, Sina Weibo may not
fully reflect the diverse perspectives of different populations and
regions. Second, sentiment analysis and topic modeling have some
limitations in interpreting human emotions and policy implications.
In the future, there is a need to expand data sources and combine
interviews and questionnaires to assess the actual impact of policies.
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