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Abstract. This paper builds an early warning indicator system for public opinion risk based
on the practical needs of public opinion management in large-scale urban power outages,
and further examines the effectiveness of the early warning indicator system using the case
of the "Chengdu high-temperature power restriction" incident. First, semi-structured
interviews were conducted with four staff members of the Publicity Department of the
State Grid Corporation of China (Sichuan Electricity Branch), who are responsible for
public opinion management. Based on the interview data, the four key dimensions of the
early warning indicator system were compiled, and the conceptual structure and
dimensions of the indicators were refined on the basis of the interview data. Second, the
study invited six academic experts on public opinion risk management to analyse the
structure and content of the indicator system with Analytic Hierarchy Process, and finally
obtained the weights in each indicator system to form a complete early warning indicator
system with risk level as the result. Finally, based on the case data and online public
opinion data provided by State Grid, the risk level results of the indicator system were used
to compare with the risk assessment levels of the six experts and staff. It is found that the
dimensions of concern for State Grid in public opinion management are different from
ordinary public opinion events, and that it is necessary to combine the focus events with
the public opinion situation. In terms of the understanding of the risk level, this study also
explores the differences in the risk level according to the actual needs of the staff, which
ensures that the results can be applied to the department's practical work.
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1 Introduction

Large urban blackouts are a prominent representative event that occurs when electricity
production is actively or passively disturbed by external forces. This leads to load shedding in
the power grid, which in turn has a serious impact on national security, social stability and the
daily lives and productivity of citizens. Such events are not only characterized by large-scale
impacts, long power outages, and difficulties in restoration, but are also prone to regional public
opinion discussions, the formation of rumours that are not in line with the objective reality, and
the impact on social order. In recent years, large-scale urban power outages caused by high
temperatures, floods, earthquake[1] and other unexpected reasons have had a great impact on
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the lives of aboriginal people, triggering active public discussion on large-scale urban power
outages, especially when public opinion is driven by complex reasons and presents many
negative impacts, which to a certain extent increases the difficulty of coping with large-scale
urban power outages. It even leads to serious social opinion risks.

Therefore, it is necessary to form an effective and precise public opinion risk warning for large-
scale power outages in urban areas to help relevant subjects make more informed decisions. The
key to realise public opinion warning lies in identifying what scenarios form risks, and
establishing a public opinion risk warning indicator system for large-scale power outages in
urban areas has become an urgent task.

In order to study in details the risk of social public opinion in the urban blackout event, we pay
attention to the performance of social media in the dissemination of public opinion. The rapid
expansion of the Internet has led to the emergence and proliferation of social media networks,
and these platforms have become key to the way individuals and communities share information,
knowledge, and opinions, forming a gathering place for public opinion. This study takes online
public opinion as the focus of risk research, and builds a public opinion early warning indicator
system that takes into account the needs of staff working in the State Grid Corporation of China
with dealing with the focusing events.

2 Literature review

The research on public opinion risk is achieving a peak among scholars in these years. As for
direction of most existing researches of public opinion risk , it can be broadly categorized into
two types. One type focuses on "decision-making" and establishes a model based on existing
public opinion data[2], typically utilizing research tools such as BP neural networks[3] and grey
relational analysis[4], [5]. This type of research aimed at various types of decision-making is
also usually inextricably linked to game theory[6].Another type, rooted in communication
studies, constructs theoretical analytical frameworks[7], It often emphasizes descriptive
scenarios to answer the question of what constitutes risk[8] , how we can control the
dissemination of public opinion in the context of communication mechanisms[9][10] and what
can influence the dissemination of public opinion[11].

Focusing on researches of early warning research of public opinion, they followed the logic
“Build first, assess later”, and their approaches are various. Grounded Theory[12] , fuzzy-set
qualitative comparative analysis[13] are method to explore the elements of the indicator system,
commonly seen are also Random Forest Algorithm[14]. Correlation analysis[15] , fuzzy
comprehensive evaluation model[16] generally are employed to predict or evaluate public
opinion risk. In order to enhance accuracy and scientific validity. Some improved model
occurred, multivariable discrete grey model[17], blockchain technology (BT) network system
for optimization[18], rolling fractional grey model[19] and so on are typical. Using mix
methods has also become a trend. For example, the mix of AHPSort I and SMAA[20], Grey
Relational Analysis and Evaluation Laboratory (GRA-DEMATEL) method[4].

The shortcomings of the given studies can be seen to be that too much emphasis is placed on
the pure public opinion, and omitted research to the source of the event, or it can be called
“focusing event”, which will probably induce self-interested responses and influenced public



opinion[21].There is a proneness towards fuzziness, overlooking the specificity of public
opinion in different events. One thing that is undeniable, however, is that the use of social media
data mining to analyse public opinion has become a more representative trend[22]. Above all,
What we should pay attention to is that the topics of public opinion possess distinct
characteristics. Different topics exhibit varying levels of topic sensitivity in the process of public
communication, and their dissemination paths differ[23]. What’s more, the entities dealing with
public opinion display uniqueness. Entities involved in handling public opinion have certain
requirements concerning the objective events referred to by public opinion[24]. For example,
the landing points for addressing public opinion needs differ between public sectors and private
enterprises.

3 Approach

A large amount of research has been done to provide a theoretical reference for the indicator
system of public opinion risk, but since this study is concerned with the analysis of public
opinion risk in urban large-scale power outage events, it is necessary to take into account the
specificity of the subjects involved in urban large-scale power outage events to approach a
reasonable and practicable indicator system. Thus, this paper use methods of Semi-structured
Interview and Analytic Hierarchy Process to establish the indicator, and further with testing risk
level in a real example which is compared by officer in power company with given rules,
approach shows in Figure 1.
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Figure 1 Approach.

3.1 Semi-structured interview

Semi-structured interview represents a method of qualitative research characterized by a flexible
yet organized approach to gathering information from participants[25]. Unlike structured



interviews that follow a predetermined set of questions, and unstructured interviews that allow
for open-ended conversation without a specific guide, semi-structured interviews strike a
balance between the two. In a semi-structured interview, researchers develop a set of key
questions or topics to be addressed during the interview. However, there is room for the
interviewer to explore additional avenues or probe deeper into certain responses based on the
participant's input.

In this study, semi-structured interviews were used to find out the key factors that should be
paid attention to in the early warning of public opinion risk, and based on this, further conceptual
elements were formed as the basis of AHP.

3.2 Analytic Hierarchy Process

The Analytic Hierarchy Process (AHP), introduced by the American scholar Thomas L. Saaty
in 1970, is a multi-criteria decision analysis method[26]. It aids decision-makers in making
rational decisions by decomposing complex decision problems into hierarchical structures and
conducting pairwise comparisons of elements at each level.[27] The fundamental principles of
AHP involve the following steps:(1)Hierarchy Establishment(2)Pairwise Comparisons (3)
Matrix Construction(4) Weight Calculation (5) Consistency Check.

4  Establishment of indicator

4.1 Content of indicator

The starting purpose of the interviews was to explore the factors that the staff of the power
company preferred to focus on in their practice of dealing with public opinion as a basis for the
content of the early warning indicator system. Therefore, the study interviewed four staff
members and one key manager of the publicity department , which is a department dedicated to
dealing with online public opinion in the State Grid Corporation of China (Electricity Branch in
Sichuan Province). The results of the interviews were collated to classify the content of the
indicator system into four first-level indicators: (i) the impact of the event (ii) the breadth of
public opinion (iii) the intensity of public opinion (iv) the emotional intensity of public opinion.
Under the discussion of the working group, 13 secondary indicators were further set. The whole
indicator system is constructed as shown in Table 1.

Table 1. Content of indicator.

First-level indicators Secondary-level indicators Third-level indicators
Reduced supply load
Grid event level
The number of voltage losses in the

Outage intensity

Impact of event The impact of urban operation substation
Whitelisting coverage
The impact of Social and The number of users involved
livelihood The duration of the outage
Attention of authoritative . .
Dissemination Breadth media platform Number of media in certain list
of public opinion Attention of self-media

Number of post over 1,0000 view

platforms




Number of IP addresses Cross-
regional
Outage size (area range)
Important User Levels
Number of posts exceeding 30

Attention of Cross-regional

Sensitivity of Topic

Dissemination intensi retweets
85¢ tion intensity Spread of Topic Number of posts exceeding 100 likes
of public opinion -
Number of posts with more than
500,000 followers

Highest rise of per unit in searching
Highest rise of per unit in posting
Initial Affective Attitudes Sentiment Analysis of Initial text
Emotional intensity of Secondary affective attitudes | Sentiment Analysis of Comment text
public opinion Highest increases in Negative
sentiment per unit
Impact of event refers to the direct tangible impact that occurs during a widespread outage and
is an objective description of the outage.Breadth of Public Opinion Concerns refers to the
combined scope or consideration of the public attention and interest aroused.Intensity of public
opinion dissemination refers to the spread, perception, and upward trend of public opinion as it
spreads within a society or community. Emotional intensity of public opinion the depth and
intensity of emotional reactions and sentiments expressed by the public on specific issues,
policies, or government actions, which highlights the passionate and emotional nature of public
attitudes.

Rise Trend of Topic

Emotional dynamics

4.2 Definition of Weights

The system of indicators shown above is vast. It should be noted that all the numbers in the table
is related to the same event, and as what has said above, this research use AHP to define the
weights. The square matrix A = [a;;] of order n having only positive elements and satisfying
a;; > 0.The structure of a pairwise comparison matrix of order # is as follows(1):

11 Q12 aq3 - Qn
Az1 Q22 azz - OQ2n

A=laz; az azz .. Gz (D
an1 an2 Qans v Onn

Where i=j and a;;=1, where i<j and a;; = aiﬂ
Further hierarchical single sorting can be reduced to the problem of computing the largest
eigenroot of a judgement matrix A,,,, and its eigenvector W, and satisfying the (2):

Amax = ?:1(2—321 2
Finally using Consistency Indices to identify the rationality of judgments showing as (1-3). The
inconsistency measure CI is derived as the negative average of the eigenvalues associated with
the positive reciprocal matrix A, The RI indicates that the indicator is obtained by taking the
arithmetic mean of several repetitions of the computation of the characteristic roots of the
random judgement matrix, and its value is obtained by looking up the given table. The result is
showed in Table 2.
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Where 4,4, 1s maximum value in square matrix A,and n is the dimension of the matrix.

Table 2. Weight of indicator.

First-level Weight Second-level Weight
Outage intensity 0.317
Impact of event 0.113 The impact of urban operation 0.358
The impact of Social and livelihood 0.325
. Attention of authoritative media platform 0.421
Breaithilfiii ublic 0.452 Attention of self-media platforms 0.356
p Attention of Cross-regional 0.223
Sensitivity of Topic 0.387
Dissemination
1nten51t§.1 qu ublic 0.284 Spread of Topic 0.195
opinion
Rise Trend of Topic 0.418
Emotional Initial Affective Attitudes 0.215
intensity of public 0.151 Secondary affective attitudes 0.357
opinion Emotional dynamics 0.428

5 Application of indicator

In order to confirm the accuracy of the indicators above, we used a case from power company
that have been deal with, thus we can acquire risk perception of it from the officer dealed with
it and compare it with indicators result. If the risk level calculated by the indicator system is
similar to the risk perception of the staff, then the indicators have ability to serves as an early-
warning model.

5.1 Overview of Case

The dynamics of electricity supply and demand in Chengdu shifted from a state of "scarcity" at
its peak in July 2022 to a state of "double scarcity" that persisted throughout the day, triggering
the initiation of public deliberations. Beginning on 11 August, the government implemented
three levels of measures to safeguard power supply, with comprehensive power restrictions; on
15 August, the government decided to require all industrial power users to suspend production
for six days; on 21 August, the provincial government initiated a Level 1 Emergency Response,
and on 25 August, the power restrictions were further extended to 11 days. As of 31 August,
with the improvement in weather conditions, the pressure on power supply was effectively
alleviated, allowing Chengdu to gradually return to normal power supply.



5.2 Collection of data and Preprocessing

Regarding the confirmation of the time of the case, it suggested that the government notification
occurred from 15" to 315" in August 2022, with the phrase ‘Chengdu outage’ on the 17% storming
to the top ten list in China on the Sina platform hot-search list and lasting for more than five
hours, which generated over 200 million views and 27 thousand discussions. The study analyses
public opinion from 9™ August to 7" September, with account of incubation and dissipation of
public opinion.

5.2.1 Collection of data

There are two main sources served as data collection: first them come from the the State Grid
Corporation of China (Sichuan Electricity Branch) referring to “impact of the event” with
objective outage data. Second this research further uses the Python crawler to obtain the
cyberspace data which can be seen as public opinion. The data mainly from Sina Weibo, TikTok
platforms and power company. Sina is a platform including overwhelming users and charactered
by instant interaction, thus resulting rapid dissemination of opinions and informing large scale.
TikTok is a mainstream short-form video medium in China, which sever as a centralized site for
original creators to produce media content, impacting on the dissemination of public opinion.

5.2.2 Processing of data

According to statistics, the case above generated 278,235 pieces post in given list which directed
the work in publicity department, while these posts include strikers and some invalid
information. Thus, three principles are applied in this study:(i) strikers and symbolic expressions
will be filtered out. (ii) Retweeted posts that do not have likes, comments and second retweets
are not counted in the analyzed list. (iii) Media platform posts that were less than 5% of the total
were excluded from the analysis.

We processed the collected data as follows: firstly, the positive and negative directions of the
indicators were judged and the negative indicators were flipped; secondly, the third-level
indicators under the same second-level indicator were given equal weight; and thirdly, the value
ranges under the third-level indicators were all calculated to [0,1]. This treatment enables the
indicator system to be comparable and consistent with the research assumptions implicit in it.

5.3 Dynamic evolution of public opinion

It suggested that dynamic evolution of public opinion plays a paramount role in defining the
risk level, and the research analyzed the trend of public opinion in detail. Above all, 149,352
pieces of post are selected, through the Figure 2 we can see the trendency within these 30
days.There are two peaks period of public opinion, one is at 17" August, another is at 5%
September.
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Unit growth is also calculated, which is showed in Figure 3. There are two peaks of increasing,
showing the same tendency with post number. The peak on August 17 was brought about by the
policy announcement, and it is worth noting that the peak on September 5 far exceeded that on
August 17 both in terms of total volume and growth. Further analysis of the content of the
controversy on September 5 found that the two terms "earthquake" and "power restriction" in
the post were highly correlated, which can be interpreted to mean that the measures of having
to suspend and restrict power supply due to the high temperatures have not yet been fully
completed, and that orderly restoration of power supply was being carried out all over the
country, and the news of the earthquake in the city of Luding, Sichuan Province, sparked off a
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chain of heat in the summer of the double difficulties of the public opinion.



5.4 Assessment of Risk level

In response to the practical needs, we have organized and clarified five distinctive risk levels,
each associated with specific response measures. As the risk level escalates, the scope of
response from the public relations department responsible for handling sentiment, including the
departments to disseminate information and respond to public demands, increases accordingly.
The judgment of the five risk levels and the corresponding response scenarios are outlined in
the table 3 below,a referring the final scores at the indicator system.

Table 3. Clarification of risk level.

Risk level Scores Standards Corresponding Measures
Level I 08<a Cooperate with provincial energy departments in
repairing circuits and public relations, etc.
Level I 0.6<a<08 Integration of existing information to the authorities of
municipal energy management in government
Level 11T 04<a<0.6 Marketing Department prepares for external public
relations
Level IV 02<a<04 Sharing information and Providing alerts to relevant
company departments
Level V 0<a<0.2 Enhancing public opinion monitoring by Ministry of
Communication

Based on the indicator scores, « is defined with 0.4782 , and the selected case has been classified
as Risk Level III. After that, we invited 6 officers whose work aims to check public opinion
information and share the risk signal to other department. Moreover, 6 experts who work on
emergency and public opinion areas also join the assessment. we showed the Description
Overview of Case to scorers. Finally, 10 scorers’ assessment results are in agreement with
ranking by the indicator, and we can initially judge the accuracy of the indicator with 83.33%.

After that, we make compare between the measures in ever practice work at the given case and
the measures listing in Table 3. The leader working in Publicity department will apply this
indicator into several examples to up accuracy and mentor work.

6 Conclusion

This study is grounded in the practical needs of state-owned enterprises (SOEs) in the context
of large-scale power outages in Chinese cities. It has constructed a public opinion risk indicator
system that can be applied to actual work scenarios, taking into consideration the specificity of
power outage events and exploring the specific requirements of SOEs in managing public
sentiment. The developed warning system holds certain reference significance for practical
application. However, there are limitations of universal application other countries in this study.
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