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Abstract: In the 5G era, media convergence and technological updates lead to tremendous changes in 
the dissemination of public opinion information. The guidance of public opinion in the converged media 
environment is a new research topic. Users participate in the discussion of different media, and flow in 
and out from different media, which gradually generate a new complex dynamics model of the 
dissemination of public opinion information. An index system for evaluating the influence of converged 
media communication that combines the advantages of traditional media and new media is constructed. 
We use AHP to determine the index weights in the evaluation system and conduct consistency tests. The 
final weight of each media is determined through the combination of subjective and objective methods, 
which provides data supports for later determining the participation of various media in the dissemination 
process of public opinion information. Based on the SIR model, a UCIR (unknown-contact-infected-
recovered) dynamic model is established. The simulation results show that the root mean square error 
(RMSE) of the UCIR model is 31.6% lower than that of the SIR model. Finally, by fixing the key 
parameters α, β, θ, ε, p, q in the UCIR model, and changing only one of them, we studied the effect of 
the transition probability between different states on the process of public opinion information 
transmission, and then proposed corresponding guidance. In addition, from the two perspectives of 
network media and government, the countermeasures and suggestions for the guidance of public opinion 
are proposed. We try to solve the problems of humanities and social sciences with the method of natural 
science. These research results can provide theoretical and methodological support for people to 
understand the law of public opinion information transmission and establish a guiding mechanism for 
public opinion information transmission. 
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1. Introduction 

It is interesting and definitely worth investigating to solve the problems of humanities and social 
sciences with the method of natural science. The gradual formation of the converged media 
environment has a great influence on the transmission and guidance of public opinion. Most of the 
existing researches on public opinion guidance are focused on single media, while there are few 
researches on converged media. Especially, the cross-influence of different media on public opinion 
guidance, which makes the work of public opinion guidance more complicated. The research on public 
opinion guidance of converging media based on AHP and transmission dynamics is worthy to solve. 
The classic transmission dynamics model is extended to the transmission environment of the 
converged media. It is of great significance to study the transmission law of public opinion and control 
the transmission of public opinion in the converged media environment. Based on the above analysis, 
the research on public opinion guidance of converging media based on AHP and transmission 
dynamics is worthy to solve. 

The advancement of Internet technology has changed the way people communicate and share 
information: various social software and portals are emerging one after another, such as Facebook, 
Twitter, Instagram commonly used in foreign countries, and WeChat, Weibo, short video frequently 
used in China. These media platforms have become an important part of people's lives. People have 
gradually changed from being a passive receiver of public opinion to a creator of public opinion in the 
traditional media era, and they actively understand and participate in the discussion of public opinion 
events. In this way, people with similar opinions can easily gather together.  

The current development of information technology has made the boundary between traditional 
media and new media more and more blurred. Therefore, the convergence model of traditional media 
and new media is constantly being explored. In the environment of converged media, the transmission 
of information has become more rapid, and the media's reporting of public opinion has become more 
comprehensive and hierarchical, which is also more conducive to the transmission of public opinion. 
Therefore, correct public opinion transmission guidance is needed. This paper uses the science and 
engineering method to solve the humanities and social science problems. The current research hotspot 
is to solve the core problems through the construction of the model, and provide corresponding public 
opinion guidance strategies. 

The research foundation of this paper has been extended to a communication environment such 
as converged media, and the urgent need to promote effective government intervention in the 
transmission of public opinion is considered. A public opinion transmission guidance research model 
(UCIR) based on the converged media is proposed, and the model is closer to actual transmission. In 
this paper, the balance and stability of the model have been proved, and the process of public opinion 
transmission has been analyzed. Finally, countermeasures and suggestions for public opinion guidance 
are given from the perspectives of online media and the government. 

2. Related research 

2.1. Converged media 

Foreign research on converged media started earlier, and the research results are more mature 
than domestic. For the research on the concept of converged media, Niehoff believes that converged 
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media is the development trend of multiple media platforms showing multi-functional integration [1]. 
Andrew defines converged media as a strategic, operational, and cultural alliance between audio, video, 
text and other media forms [2]. Gordon summed up the converged media as the integration of 
ownership, strategy, structure, information collection, and news expression [3]. 

The earliest domestic research on integrated media was in 2002, a little later than foreign research. 
For the research on the concept of converging media, domestic scholars often adopt the concept of 
media convergence, which is directly translated from Media Convergence. Although domestic scholars 
have some understanding of the concept of converging media. In essence, converging media means 
combining the advantages of traditional media and new media. In the research on converged media 
and public opinion, Liao Feng studied the development status and characteristics of converged media 
in his article, and based on the occurrence mechanism of public emergencies, strategies and 
suggestions to effectively guide public opinion were put forward [4]. 

2.2. Transmission model 

Many scholars have found that the process of information transmission is very similar to the 
development process of infectious diseases. Therefore, the establishment of information transmission 
models based on infectious disease models has become one of the focuses of domestic and foreign 
scholars. The earliest SIR model was proposed by Kermack and McKendrick in 1927 when they were 
studying the Black Death epidemic in London [5]. The SIR model divides the population into three 
states: Susceptible refers to those who are not infected but are easily infected after contact with an 
infected person. Infective refers to people who have been infected and can be transmitted to S state. 
Removed refers to people who have recovered from illness and have immunity. After that, scholars 
improved the SIR model according to different research environments, and derived multiple infectious 
disease models such as the SI (Susceptible-Infective) model and the SIS (Susceptible-Infective-
Susceptible) model. 

In recent studies, most scholars have focused on improving the dynamic model of information 
transmission. In 2012, Zhao [6] et al. considered the feature that users would forget information in 
their proposed SIHR rumor propagation model. In 2015, Ding [7] et al. improved the traditional SIR 
model to the SCIR model, adding a new node state-contact state C. Lin [8] et al. studied the SEIR 
network public opinion propagation model with population dynamics and saturated growth rate. In 
2016, You [9] et al. introduced foreign users into the SIR model to better predict the dissemination 
trend of public opinion. Based on the SIR model, Liu [10] et al. proposed the SHIR model with the 
hesitation state. In 2018, Rui [11] et al. established the SPIR model and introduced a new state—the 
potential propagation state (PS). Only when all the infected nodes around are no longer transmissioning 
information, the nodes in this state will be converted to an unknown state. Ebadizadeh [12] et al. 
established the ISRC model that can block information transmission, where C is defined as the state 
of controlling information transmission. Zan [13] studied the propagation characteristics of dual 
opinion information in the network in the DSIR model. In 2019, Kabir [14] introduced node sensitivity 
in the SIR model. Each state in the model is again divided into a sensitive state and an insensitive state. 
Taking the S state as an example, it is divided into an unknown sensitive state SA and an unknown 
insensitive state SU. 

Based on the mean field theory and the influence factors of public opinion, many studies have 
proposed further improved models [15–23]. Yu [24] et al. analyzed the difference between the SEIR 
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model including the latent state E and the SIR model, and the different phenomena of the two models 
in the information diffusion process when the parameters are changed. 

In the actual public opinion transmission process, users may not transmission the public opinion 
immediately after learning the public opinion. Similarly, users may directly refuse to understand public 
opinion. Based on this situation, a UCIR (unknown-contact-infected-recovered) dynamic model is 
established. In the UCIR model, the contact status is introduced to describe the hesitation process of 
the information transmission process. At the same time, the status conversion of (i) unknown persons 
who directly refuse to understand a certain public opinion topic and become immunized, and (ii) some 
immunized persons are affected by other related derivative public opinion topics and then return to 
contact status are proposed. Each state increases the probability of entering and leaving, enhancing the 
dynamics of the UCIR model. 

2.3. Analytical Hierarchy Process (AHP) 

The Analytic Hierarchy Process (AHP) is a comprehensive evaluation method that combines 
quantitative and qualitative methods to calculate index weight. Its principle [25] is to decompose the 
problem into different factors according to the understanding of the problem and the goal to be 
achieved. And according to the relationship between different factors, they are combined at different 
levels to form a multi-level analysis structure model [26]. Radovanovic [27] presents a decision 
support model when choosing the most efficient rectification procedure of the optical sight of the long-
range rifle. Bobar [28] presents methods of ranking and evaluation of the effectiveness of Social Media 
(SM). The methodology presented is based on multicircular decision-making using the Fuzzy 
Analytical Hierarchical Process (fuzzy AHP)-Z number model-Fuzzy Multi-Attributive Border 
Approximation Area Comparison (fuzzy MABAC), which eliminates the traditional intuitive ratings 
of PR services. Lyu [29] incorporates the original analytic hierarchy process (AHP) and triangular 
fuzzy number-based AHP (TFN-AHP) into a geographic information system (GIS) to assess the 
inundation risk of the metro system in Shenzhen. Duleba [30] originally constructed the methodology 
of Parsimonious Analytic Hierarchy Process (PAHP) to unburden the evaluators of an AHP survey 
from the numerous pairwise comparisons caused by the several alternatives in decision problems. Ohta 
[31] presents Hesitant FAHP (HFAHP) and Intuitionistic FAHP (IFAHP). Choi [32] proposes a method 
of weight adjustment as a modification of AHP. Lin [33] proposes a heuristic method (Bayesian cosine 
maximization method (BCCM)) to rank the alternatives in the Analytic Hierarchy Process (AHP) 
synthesis. Leal [34] presents in detail a simplified method for the application of the analytic hierarchy 
method (AHP) that aims to calculate the priorities of each alternative against a set of criteria with only 
n−1 comparisons of n alternatives for each criterion (instead of (n(2)-n)/2 comparisons. Deng [35] 
proposed a method called D-AHP (AHP method extended by D numbers preference relation) to study 
the MCDM. Zhang [36] presents an improved OWA-Fuzzy AHP decision model for multi-attribute 
decision making problem. Abastante [37] presents a new parsimonious AHP methodology: Assigning 
priorities to many objects by comparing pairwise few reference objects. Chen [38] proposed diversified 
AHP-tree approach for multiple-criteria supplier selection. Li [39] proposed an improved analytic 
hierarchy process-back propagation (AHP-BP) neural network algorithm. 
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3. The evaluation model of the influence of converging media communication 

3.1. Research methods and ideas 

 

Figure 1. Overall model architecture diagram. 

3.2. The establishment of the influence evaluation index system 

The evaluation index is generally an objective evaluation of the influence of media users, media 
communication and information dissemination. The establishment of the evaluation index system 
should not only cover the characteristics of all aspects of media influence, but also initially reflect the 
interrelationship of various indicators of media influence. When the evaluation index system is 
established, it is necessary to ensure that the established indexes do not overlap as much as possible or 
the index direction is clear. According to the above related requirements, the following evaluation 
indicators have been established: 

3.2.1. Transmission breadth 

The transmission breadth refers to the degree of media information sharing, the scope of the 
content covered by the media information, and the area and population that can be affected. The 
following secondary indicators are included:  

 Number of visitors: the number of visitors during the evaluation period. 
 Number of information released: the number of information released during the evaluation 

period. 
 Content coverage: the scope of the published content type. 
 User coverage: the number of users that the content can reach. 



6862 

Mathematical Biosciences and Engineering  Volume 18, Issue 5, 6857–6886. 

3.2.2. Transmission intensity 

The transmission intensity is used to measure the degree of interaction between people in the 
process of information transmission. The higher the degree of interaction, the greater the influence of 
the media. The following secondary indicators are included:  

 Number of comments: the number of comments during the evaluation period. 
 Number of reposts: the number of reposts during the evaluation period. 
 Number of likes: the number of likes during the evaluation period. 

3.2.3. Transmission depth 

The transmission depth refers to users’ deep impressions of the media. The following secondary 
indicators are included:  

 Cognitive channel: the information channel that recognizes the media. 
 Quality cognition: the user's subjective evaluation of the quality of the content released by the 

media platform. 
 Functional cognition: Under normal circumstances, whether the media can achieve the 

functions required by the user. 

3.2.4. Transmission validity 

The transmission validity refers to the degree of user satisfaction with the various services provided 
by the media. The following secondary indicators are included:  

 Platform satisfaction: easy access through different devices. 
 Content satisfaction: the published content is fresh and diverse. 
 Service satisfaction: Media platforms can not only communicate with others, but also satisfy 

self-expression. 

3.2.5. Transmission viscosity 

Transmission viscosity refers to the obvious preference behavior of users. The following secondary 
indicators are included:  

 User viscosity: how often users use the media and how long each time they use it. 
 Recommendation ratio: the likelihood of users recommending to others and their 

recommendation behavior. 
 Intention to use: reasons for users to use media. 

3.3. The weight of the evaluation index is determined by the analytic hierarchy process 

3.3.1. The establishment of hierarchical model 

The relevant indicators are decomposed into several levels from top to bottom according to 
different attributes, as shown in Figure 2. 
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Figure 2. Hierarchical model of evaluation system. 

3.3.2. The construction of a pairwise comparison matrix 

Table 1. 1–9 Scaling method. 

The level of importance Meaning 

1 Equally important 
3 Slightly important 
5 Obviously important 
7 Very important 
9 Extremely important 

2, 4, 6, 8 ………… 

3.3.3. The calculation of indicator weight 

In this round of analytic hierarchy process, a total of 10 experts who are responsible for relevant 
operations on various media platforms were invited to score the indicator system. The first-level and 
second-level indicators of the 10 questionnaires were compared in pairs according to the scores of 
experts. The judgment matrix was constructed, and a total of 60 judgment matrices were obtained. The 
index weight is calculated by the characteristic root method and checked for consistency. The following 
is the calculation process of an expert’s first-level indicator questionnaire result data as an example: 

Step 1: The construction of the judgment matrix: 

























1       1     3   1/5   1/3

1      1     2   1/5   1/3

1/3   1/2   1   1/7   1/4

5     5    7      1      2 

3     3    4    1/2     1 

A

 

Step 2: The calculation of the product of elements in each row: 
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The results: M1 = 18, M2 = 350, M3 = 1/168, M4 = 2/15, M5 = 1/5. 
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Step 4: Normalize W to calculate the index weight: 
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W1 = 0.264, W2 = 0.477, W3 = 0.053, W4 = 0.099, W5 = 0.107 
Step 5: The calculation of the consistency index CI: 
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Step 6: The calculation of the test coefficient CR: 

016.0
RI

CI
CR

                                (5) 

Generally speaking, if CR < 0.1, the judgment matrix is considered to have satisfactory consistency. 
The matrix CR calculated in this paper is less than 0.1, so it is proved that the matrix passes the 
consistency test. 

3.3.4. The determination of evaluation index weight 

According to the above method steps, 60 judgment matrices are calculated, and the consistency 
test is performed through the analytic hierarchy process. The results are shown in Table 2. 

3.4. Determination of the weight of each media’s influence 

The final media weight evaluation system includes two parts: quantitative indicators and 
qualitative indicators. Quantitative indicators are quantified based on intuitive data, which can evaluate 
the influence of media influence on the transmission and intensity of the media, such as the number of 
visitors, the number of comments, the number of reposts and so on. Qualitative indicators are still in the 
form of questionnaires, divided into five levels. 1-disagree, 2-little disagree, 3-generally agree, 4-
relatively agree, 5-strongly agree. Each level represents 20, 40, 60, 80, and 100 points to quantify the 
index. The rest of the data is obtained through web crawlers, APIs and market research data. In addition, 
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it needs to be clarified that because traditional media such as TV and radio may have slightly different 
evaluation dimensions from new media, the traditional media data here comes from related clients and 
websites. The final result obtained by combining the index score with the determined index weight is 
shown in Table 3. 

Therefore, the final media influence weight is obtained as shown in Figure 3. 

Table 2. The weight of the impact indicator. 

First-level 
indicator 

The weight of 
first-level 
indicators 

Secondary indicators The weight of 
secondary 
indicators 

Combination 
weight 

Transmission 
breadth 

0.158 Number of visitors 0.178 0.028 
Number of 

information released 
0.295 0.047 

Content coverage 0.273 0.043 
User coverage 0.254 0.04 

Transmission 
intensity 

0.35 Number of comments 0.231 0.081 

Number of reposts 0.546 0.191 
Number of likes 0.223 0.078 

Transmission 
depth 

0.162 Cognitive channel 0.268 0.043 
Quality cognition 0.521 0.085 

Functional cognition 0.211 0.034 

Transmission 
validity 

0.172 Platform satisfaction 0.198 0.034 
Content satisfaction 0.546 0.094 
Service satisfaction 0.256 0.044 

Transmission 
viscosity 

0.158 User viscosity 0.182 0.028 
Recommendation 

ratio 
0.541 0.085 

Intention to use 0.277 0.045 

 

Figure 3. Schematic diagram of the influence weight of each media. 
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Table 3. Final score of each media. 

Indicator Weibo WeChat Short video TV radio newspapers
Number of visitors 1.37 2.8 0.97 0.6 0.09 0.04 
Number of information released 2.44 4.7 1.97 0.43 0.18 0.08 
Content coverage 1.26 2.63 1.34 3.82 3.8 4.23 
User coverage 3.33 4 3.06 3.61 3.78 2.94 

Transmission breadth 8.4 14.13 7.34 8.46 7.85 7.29 
Number of comments 5.86 8.1 3.58 0.35 0.37 0.67 
Number of reposts 9.51 19.1 14.39 1.05 1.95 1.03 
Number of likes 5.61 7.8 4.6 0.54 0.75 0.79 

Transmission intensity 20.98 35 22.57 1.94 3.07 2.49 
Cognitive channel 3.18 3.53 2.93 3.01 2.28 2.16 
Quality cognition 6.34 6.06 4.87 5.84 4.69 4.69 
Functional cognition 2.28 2.79 1.93 1.95 1.56 1.49 

Transmission depth 11.8 12.38 9.73 10.8 8.53 8.34 
Platform satisfaction 2.44 2.68 1.98 1.82 1.64 1.34 
Content satisfaction 7.42 6.71 6.55 6.25 5.08 5.03 
Service satisfaction 2.93 3.71 2.59 1.9 1.9 1.52 

Transmission validity 12.79 13.1 11.12 9.97 8.62 7.89 
User viscosity 1.68 2.42 1.27 1.3 1.01 0.85 
Recommendation ratio 5.38 7.31 4.23 4.64 3.86 3.86 
Intention to use 2.85 3.87 1.97 2.43 1.9 1.73 

Transmission viscosity 9.91 13.6 7.47 8.37 6.77 6.44 
Final score 61.6 85.42 56.3 37.59 33.28 30.96 

4. The construction and calculation of reproducible number of the model 

4.1. The construction of the UCIR model 

The UCIR model proposed in this paper is an upgrade of the classic transmission dynamics model. 
In the UCIR model, the status conversion of (i) unknown persons who directly refuse to understand a 
certain public opinion topic and become immunized, and (ii) some immunized persons are affected by 
other related derivative public opinion topics and then return to contact status are proposed. This can 
make the model more complete and the dissemination mechanism of public opinion can be explained 
better. On this basis, the system dynamics differential equation is constructed. In the case of 
comprehensively considering the public opinion transmission process, users are divided into the 
following four forms: 

The total number of people N is assumed to be unchanged, and the entire population is divided 
into four types: 

 U (Unknown): Refers to individuals who currently do not know the public opinion. After 
understanding the public opinion, they can either become contacts and consider whether to transmission 
or become directly immunized. 

 C (Contact): Refers to hesitating individuals who have known public opinion but have not 
transmission it yet. They can either directly transmission to become communicators or become 
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immunized without transmissioning. 
 I (Infective): Refers to individuals who know public opinion and immediately transmission it. 
 R (Recovered): Refers to individuals who know public opinion but are not interested in 

transmissioning. The influence of related derivative public opinion is considered, and the immunized 
may become a contact again. 

Unknown, Contact, Infective, and Recovered are represented by U(t), C(t), I(t), and R(t). α is the 
contact rate, β is the transmission rate, θ is the transmission immunity rate, ε is the direct immunity rate, 
p is the direct shielding rate, and q is the derived transmission rate. The relationship between them is 
shown in the following Figure 4. 

 

Figure 4. UCIR model state transition. 

According to the above figure, the dynamic differential equation of the model is as follows: 
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4.2. The reproducible number of the model 

In the study of infectious diseases, the reproducible number is a key indicator to measure whether 
the disease will break out during the transmission of the infectious disease. Similarly, in the transmission 
of public opinion, the reproducible number can also be used to measure whether the transmission of 
public opinion is likely to explode. 

Let X(t) = (C(t), I(t), R(t), U(t))T, then the differential equation of the model can be expressed as: 

)()(
dx

xVxF
dt


                                (10)
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The reproducible number R0 can be obtained by the spectral radius of the reproducible matrix FV–1: 
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5. Experiment analysis 

5.1. The description of experimental data set 

Table 4. The amount of public opinion discussed by each media in a single day. 

 10.11 10.12 10.13 10.14 10.15 10.16 10.17 10.18 10.19

Weibo 2064 60175 18731 17197 12442 9560 3788 2617 2019 
WeChat 25 4200 4037 5481 3937 6575 3231 2423 3541 

Short video 48 1314 793 611 248 997 400 322 169 
Newspapers 0 7 45 47 40 161 104 8 43 

TV 720 485 338 369 770 341 253 354 166 
Radio 500 743 345 248 555 366 322 237 172 

 10.20 10.21 10.22 10.23 10.24 10.25 10.26 10.27 10.28
Weibo 1007 630 395 215 240 224 250 279 232 

WeChat 2041 1549 1045 709 428 294 475 572 650 
Short Video 97 26 16 5 8 10 9 14 3 
Newspapers 100 15 10 4 3 2 7 3 2 

TV 126 50 21 13 15 14 48 14 41 
Radio 124 79 56 58 30 25 22 37 25 

 10.29 10.30 10.31 11.1 11.2 11.3 11.4 11.5 11.6 
Weibo 390 333 175 108 84 100 75 33 43 

WeChat 508 569 446 621 386 292 214 116 88 
Short video 14 15 1 2 3 2 4 3 3 
Newspapers 5 10 1 1 4 16 3 2 1 

TV 44 30 43 24 16 11 7 5 2 
Radio 31 27 32 33 27 7 4 2 1 
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In this article, the discussion on the related topics of #Qingdao epidemic# in 2020 was selected. 
The amount of discussion on this topic in each media with typical characteristics is given in detail 
in the table. The first time the data was collected in this article is the date of the first occurrence of 
the event, October 11, 2020, and the data sampling frequency is 1 day. Specific data are shown in 
Table 4. 

According to the calculated influence weight of each media in the second subsection, the amount 
of discussion on this topic under the converged media can be calculated as shown in Table 5. 

Table 5. The amount of public opinion discussed by converged media in a single day. 

 10.11 10.12 10.13 10.14 10.15 10.16 10.17 10.18 10.19
Converged 

media 
558 13576 5097 5156 3781 4028 1808 1323 1467 

 10.20 10.21 10.22 10.23 10.24 10.25 10.26 10.27 10.28
Converged 

media 
830 236 168 202 130 106 77 41 34 

 10.29 10.30 10.31 11.1 11.2 11.3 11.4 11.5 11.6 
Converged 

media 
231 236 168 202 130 106 77 41 34 

5.2. The verification of model validity 

Since there will be a certain error between the estimated value of the model and the actual data, in 
order to accurately verify the effectiveness of the UCIR model. In this paper, the error between the 
estimated value of the model and the actual data is calculated through the root mean square error 
(RMSE). The smaller the error, the better the fit of the curve and the greater the effectiveness of the 
model. The calculation formula of root mean square error (RMSE) is shown in formula 12. 





N

t

predictedobserved
N

RMSE
1

)(
1

                   (12) 

RMSE represents the root mean square error; N represents the number of data; observed represents 
the actual data value collected; predicted represents the data value estimated by the model. The value 
of I estimated by the classic SIR model was compared with the actual data on the topic of #Qingdao 
epidemic# in 2020. As shown in Figure 4, it can be seen that this model has a large fitting error. At the 
same time, the value of I estimated by the UCIR model was compared with the actual data. As shown 
in Figure 5, it is obvious that this model greatly reduces the curve fitting error. It can better fit the actual 
data of public opinion events. 

The table lists the root-mean-square error of the estimated values of the SIR model and the UCIR 
model compared with the actual data on the related topics of #Qingdao epidemic# in 2020. Compared 
with the SIR model, the RMSE of the UCIR model is reduced by 31.6%. 

Table 6. The root mean square error comparison result of the model. 

 SIR UCIR 
Converged media 271.39 185.72 
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Figure 5. SIR model. 

 

Figure 6. UCIR Model. 

5.3. Analysis of the process of public opinion transmission 

A single communication channel can no longer accurately describe the transmission process of 
public opinion, and the transmission of public opinion in converged media has more research value. 
The research on the transmission of public opinion in the converged media is an indispensable link in 
the work of public opinion transmission. For example, in real life, people can not only obtain public 
opinion through traditional media such as TV and radio, but also discuss and communicate with friends 
on new media platforms such as Weibo and WeChat. This is the most common manifestation of 
interaction between traditional media and new media. Traditional media and new media are slightly 
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different in information acquisition, information can be obtained more in new media, but generally the 
acceptance of such information is not high, Although the information obtained in traditional media is 
limited, the acceptance of information is relatively high. In recent years, the transmission of public 
opinion in traditional media and new media has gradually shown a characteristic that "the trend of public 
opinion transmission is expanded by new media, while mainstream public opinion transmission is led 
by traditional media". 

In this paper, Matlab2017a is used for experimental verification of the model, and the horizontal 
axis is set as the time step, and the vertical axis is the change in the proportion of each state. Analyze 
the law of the public opinion transmission. 

 

Figure 7. Dynamic changes of UCIR. 

It can be seen from Figure 7. that the number of individuals in the four states of the converged 
media changes over time. As time increases, the number of individuals in the unknown (U) gradually 
decreases, roughly at t = 18, the unknown (U) will tend to a stable value and no longer change. The 
individual number of contacts (C) gradually increases with the increase of time. At about t = 12, the 
individual number of contacts reaches its peak, then begins to decline and eventually tends to zero. The 
change process of Infective (I) is roughly the same as that of contacts. It also increases first and then 
decreases. At about t = 13, the number of Infective reaches a peak, then begins to decline and eventually 
tends to zero. The change in the number of individuals in the recovered (R) is just the opposite of the 
unknown. As time increases, the number of individuals in the recovered (R) gradually increases, 
reaching its peak at about t = 18, and then stabilizing at the value. When the entire process of 
transmission of public opinion is over, the four states of unknown, contact, Infective and recovered all 
tend to stabilize and remain unchanged. 
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α = 2.9                               α = 3.2 

 
α = 3.6 

  
α = 4.0                                   α = 4.3 

Figure 8. The change of U, C, I, R with time at different propagation contact rate α. 
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5.4. Analysis of influencing factors 

In the actual transmission of public opinion, the public opinion transmission will be affected by 
many factors. The influencing factors in this article mainly include: contact rate α, transmission rate β, 
transmission immunity rate θ, direct immunity rate ε, direct shielding rate p, and derivative 
transmission rate q. This section mainly studies these six parameters, and the specific experimental 
results and analysis will be introduced in detail. 

Therefore, through the remaining parameters are fixed, only one of them is changed to study the 
important factors that affecting the transmission of public opinion. Matlab2017a is used to simulate 
and analyze that the model proposed in this article. The total number of users N = 20000, at t = 0, set 
S(0) = N−1/N, E(0) = 0, I(0) = 10/N, R(0) = 0. The main parameters are: α = 3.6; β = 2.3; θ = 1.9; p = 
0.4; ε = 0.1; q = 0.5. 

5.4.1. The impact of contact rate α on the process of public opinion transmission 

It can be seen from Figure 8. that with the increase of the contact rate α, the two curves of the C(t) 
and I(t) increase at a faster rate, which means that the speed of the outbreak of public opinion is 
accelerated, the time to reach the peak is earlier, and the corresponding peak value is also increased. 
This shows that the number of users who have converted to C(t) after browsing the public opinion 
under the converged media has increased, the speed of the transmission of public opinion has been 
accelerated, and the scope of the transmission of influence has been increased. In the actual public 
opinion transmission process, whether users are willing to understand a public opinion, the most 
important factor is the appeal of the content publisher and his credibility. Therefore, if the transmission 
of public opinion is to be promoted, factors such as the word-of-mouth of the content publisher and 
the attributes of users deserve to be paid attention to. 

 

Figure 9. The propagation state I changes with time at different propagation contact rates α. 
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β = 1.8                                β = 2.1 

 

β = 2.3 

  
β = 2.5                                        β = 2.8 

Figure 10. The change of U, C, I, R with time at different propagation contact rate β. 
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Figure 11. The propagation state I changes with time at different propagation rates β. 

5.4.2. The impact of transmission rate β on the process of public opinion transmission 

It can be seen from Figure 10. that as the transmission rate β increases, the peak of I(t) gradually 
exceeds E(t), and the time to reach the peak of I(t) is continuously shortened, which means that the 
greater the transmission rate, the more individuals who are interested in the public opinion and are 
willing to spread it after being exposed to the public opinion, and the greater the amount of 
transmission. At the same time, it also shows that the faster the transmission of public opinion, the 
wider the coverage of public opinion. Therefore, if the transmission of public opinion wants to be 
suppressed, such as the transmission of rumors needs to be controlled by the government, the method 
of monitoring important nodes to strictly control the transmission rate can be selected. At the same 
time, the government can also suppress the transmission of rumors by publishing clarifying 
information. On the contrary, if the transmission of public opinion wants to be promoted, the 
transmission rate can be increased through online media, and the public opinion can be forwarded to 
the greatest extent to expand its scope of influence. 

5.4.3. The impact of transmission immunity rate θ on the process of public opinion transmission 

It can be seen from Figure 12. that as the transmission immunity rate θ increases, the peak of I(t) 
gradually decreases, and the time to reach the peak of I(t) is continuously extended, which means that 
the greater the transmission immunity rate θ, the more individuals in the I(t) will lose their vitality and 
can no longer affect individuals in other states to spread. The smaller the amount of transmission, the 
smaller the coverage of public opinion in the process of transmission, and the transmission of public 
opinion will also be reduced. Therefore, the transmission of public opinion can be suppressed by 
enhancing the transmission immunity rate, such as clarifying that the information is quickly released 
by the government to accelerate the speed of the transformation of I(t) to R(t), and then the transmission 
of the entire public opinion is controlled. 
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θ = 1.5                               θ = 1.7 

 

θ = 1.9 

  
θ = 2.1                                      θ = 2.3 

Figure 12. Changes of U, C, I, R with time at different propagation immunity rates θ. 
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Figure 13. The variation of propagation state I with time at different propagation immunity rates θ. 

5.4.4. The impact of direct immunity rate ε on the process of public opinion transmission 

It can be seen from Figure 14. that the increase of ε indicates that the appeal of the public opinion 
is insufficient or the content users are not interested, and the more individuals will turn directly from 
C(t) to R(t). Therefore, the lower the peak of the I(t) curve, the lower the final spread of information. 
This shows that when users are not interested in the content of public opinion, the number of users of 
I(t) will be greatly reduced, which will have a significant impact on the transmission of public opinion. 
Therefore, if the transmission of public opinion is to be promoted, it is necessary to reduce the direct 
immunity rate and pay more attention to users’ points of interest. The content should be edited in the 
direction that users are interested in, so as to increase the amount of information transmission. 

5.4.5. The impact of direct shielding rate p on the process of public opinion transmission 

It can be seen from Figure 16. that as the value of p increases, the rising speed of the R(t) curve 
is accelerated. It shows that with the increase of the direct shielding rate p, the proportion of U(t) 
individuals in the network gradually decreases, and the proportion of R(t) individuals gradually 
increases. The spread value of public opinion is reduced, and the effective spread time of public 
opinion is shortened. Therefore, if the transmission of public opinion is to be strengthened, it is 
necessary to ensure that the intuitive content such as the title, form, and category of the public opinion 
published by the platform can attract users, increase users’ attention to the public opinion, and reduce 
the possibility of users directly rejecting the transmission. 
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ε = 0.08                                  ε = 0.09 

 
ε = 0.1 

  

ε = 0.11                                   ε = 0.12 

Figure 14. Changes of U, C, I, R with time at different direct immunization rates ε. 



6879 

Mathematical Biosciences and Engineering  Volume 18, Issue 5, 6857–6886. 

 

Figure 15. The propagation state I varies with time at different direct immunization rates ε. 

5.4.6. The impact of derived transmission rate q on the process of public opinion transmission 

It can be seen from Figure 19. that as the derivative transmission rate q increases, the peak of the 
curve of I(t) increases, the time to stay at the peak becomes longer, and the time for the individual I(t) 
to return to the initial state becomes later. Even if q is larger, C(t) and I(t) will always exist in the 
system and reach a certain balance. This shows that as q increases, the effective transmission time of 
public opinion becomes longer, and its influence also increases. In the process of transmission of public 
opinion, the stronger the derivation of public opinion, the greater the scope of influence of the 
transmission. Therefore, if the transmission of public opinion wants to be promoted, the methods of 
topical information transmission can be used to increase the derivative transmission rate of public 
opinion, and increase the effective transmission time. In this way, the spread of public opinion is 
strengthened. Conversely, if the transmission of public opinion wants to be suppressed, the government 
can stop the transmission of public opinion in time through external intervention and other means, so 
as to reduce the topic's derivative transmission rate, and reduce the amount of public opinion 
transmission and the scope of influence. 

5.5. The guiding strategy of public opinion 

With the support of the experimental analysis results, the different stages of the public opinion 
transmission process can be adjusted by the characteristics of each parameter. The guidance of public 
opinion transmission is realized in order to provide better public opinion transmission strategies. In 
the initial stage of public opinion transmission, the reproducible number R0 of public opinion 
transmission is calculated to determine the possibility of public opinion transmission, which is 
convenient for guiding the transmission of public opinion. Next, suggestions for public opinion 
guidance are given. 
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p = 0.32                           p = 0.36 

 

p =0.4 

  
p = 0.44         p = 0.48 

Figure 16. Changes of U, C, I, R with time at different direct shielding rates p. 
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Figure 17. The propagation state I changes with time at different direct shielding rates p. 

 

Figure 18. The propagation state I changes with time at different derivative propagation rates q. 

5.5.1. Positive public opinion information 

For positive public opinion information, it is expected to transmission as wide as possible. A 
platform with a higher network density as the source of public opinion transmission can be selected to 
increase the contact rate α, and the basis for increasing the effect of public opinion transmission is 
provided. As the party that needs to promote the transmission of public opinion, the transmission rate 
β can be increased and the direct shielding rate p, the direct immunity rate ε, and the transmission 
immunity rate θ can be reduced by making the content more sophisticated and more eye-catching. A 
large amount of information related to the topic of public opinion is released by opinion leaders, and 
users’ discussions are stimulated to increase the derivative transmission rate q. The high-profile 
transmission is maintained, so that more users can see the public opinion information and actively 
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participate in the transmission. In the end, the scope of public opinion information transmission will 
be expanded. 

  
q = 0.4                                     q = 0.45 

 

q = 0.5 

  

q = 0.55                                         q = 0.6 

Figure 19. Changes of U, C, I, R with time at different derivative propagation rates q. 
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5.5.2. Negative public opinion information 

When negative public opinion is transmission to a certain scale, we hope to control the 
transmission of negative public opinion within a certain range and restrain its ability to transmission. 
The contact rate can be reduced by inhibiting key users from acquiring information. Through external 
intervention, such as rumor information is clarified and accurate content released by the government 
to reduce the transmission rate β, increase the direct blocking rate p, the direct immunization rate ε, 
and the transmission immunity rate θ. At the same time, the false content is corrected, so that users 
who contact the information can directly read the correct content, the user's derivative transmission 
rate q of the wrong content is reduced, and the transmissioning scope of the information is reduced. 

6. Conclusions 

In this paper, the proportion of each media in the converged media, the existence value of the 
contact state in the converged media and the derivative characteristics of topical information are 
comprehensively considered, and the UCIR model of public opinion transmission based on the SIR 
model is constructed. The feasibility and effectiveness of the model are verified through experiments 
and comparative analysis, and the law of public opinion transmission that is more in line with the 
actual situation is studied. On this basis, through the adjustment of each parameter value in the UCIR 
model, the influence of its changes on the node density is analyzed, so as to find out the law of public 
opinion transmission. This provides a reference basis for the spread of positive information to be 
increased and strategies to effectively control the spread of rumors are formulated. It is interesting and 
definitely worth investigating to solve the problems of humanities and social sciences with the method 
of natural science. This paper establishes a data-driven public opinion guidance method for converging 
media. This paper provides scientific data method support for public opinion management of 
converging media. 

Although this paper has made some achievements in the study of the communication of public 
opinion information, there are still many shortcomings and many problems to be further studied. The 
future outlook is as follows: the parameter estimation in the model in this paper is based on an initial 
value to find the parameter local optimal solution that minimizes the error between the model estimate 
value and the actual data. The best approach is to keep repeating the selection until the objective 
function has the smallest stable state. In this case, the parameter estimate is the best match with the 
actual data. In the future, the repeated selection method can be considered as an algorithm for better 
parameter optimization. 
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