
 

Zhao & Wang  
 

Public Opinion Propagation Based on Mb-RP Model 

 

Short Paper – Social Media Studies 

Proceedings of the ISCRAM 2016 Conference – Rio de Janeiro, Brazil, May 2016 

Tapia, Antunes, Bañuls, Moore and Porto de Albuquerque, eds. 

 

  

 

Research on Public Opinion Propagation 
in Micro-Blogging Based on Epidemic 

Models  

Jidi Zhao 
School of Public Management  

East China Normal University 

Shanghai 200062, PR China 

jdzhao@sem.ecnu.edu.cn  

Linlin Wang  

School of Public Management  

East China Normal University 

Shanghai 200062, PR China 
lakaer@163.com 

ABSTRACT 

Micro-blogging has become an important communication channel for public opinion topics with its own 

characteristics such as openness, timeliness and interactive and so on. Studying the propagation rules for public 

opinion topics in micro-blogging is important to monitor and understand Micro-blogging public opinion. In this 

paper, we study the spreading process of public opinion in micro-blogging, identify key elements in the process and 

propose an Mb-RP (Micro-blogging Read-Post) propagation model based on the traditional SIR (Susceptible- 

Infective-Recovered) epidemic model. Through statistical analysis of a case on Sina Weibo, we assign values to 

parameters in the model and conduct simulations. Simulation results show that the model established in this paper 

can well fit real data. Further study of the model indicates that, compared with the attention cycle and the average 

amount of readings per post, the forwarding rate has the most influence on Micro-blogging information propagation. 

Keywords 

Mb-RP Model, Micro-blogging, Public Opinion, Propagation Rules  

INTRODUCTION 

According to the 36th Statistical Report of Development Status of Chinese Internet from China Internet Network 

Information Center (CNNIC for short), up to June 2015, there are 668 million Chinese netizens, indicating an 

Internet penetration rate of 48.8% (CNNIC, 2015). It has emerged as a competitive and agenda-setting force to make 

certain social and political issues become more salient than before. Network has strong public opinion cohesion so 

that it has powerful ability in real-world social mobilization, bringing unprecedented challenges to the management 

of Internet public opinion crisis. Therefore, studying the trend of network public opinion has important significance 

to effectively boost or restrain its propagation process on Internet. 

Vast literature attempts to understand the propagation of network public opinion through different theories and 

research methods. Network information dissemination is the basis for the evolution of public opinion, including 

information on the website and the internal communication between the website (Stewart, Chen, Paiu and Nejdl, 

2007). Zanette (2002) established a rumor spreading model on small-world networks and provided a threshold of 

rumor spreading. Du (Du and Liang, 2011) developed two dynamic models of network opinion based on “limited 

trust model” in a multi-agent complex system. One contained the government agent and the other one did not. Wang 

(Wang, Qian, Li and Guo, 2013) investigated the width and depth of the posts spreading using the method of WEB 
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mining and found that both of them follow the pyramids law and Pareto principle. Zhou (Zhou and Li, 2013) 

presented a short-time Adaptive Evolution Model of Internet Public Opinion (AEMIPO) to forecast the internet 

public opinion’s evolution trend. Wei (Wei, Chen and Deng, 2015) introduced chaos theory to study the information 

of Internet public opinion and predicted the development trend of Internet public opinion and established the hybrid 

algorithm EMPSO-RBF. Some researchers (Kim, Baek and Kim, 2015; Park, Lim and Park, 2015) analyzed citation 

networks from one news/opinion to another news/opinion by relying on Social Network Analysis (SNA) methods.  

Epidemic models have also been applied to studying online information spreading. Epidemic models are better in 

the study of online public opinion than other approaches mentioned above as prior research showed a natural 

similarity between the propagation of epidemic diseases among people and the information propagation of 

information on online social networks: a person is infected through the contact with others who are suffering from a 

disease while a micro-blogging user gets information of his interests through reading posts by other micro-blogging 

users. Sudbury (1985) found that dynamic behavior of rumor spreading matched the Susceptible- Infective-

Recovered (SIR) model. Yan (Yan, Wu, Liu, and Li, 2013) suggested an extended Susceptible–Infected (SI) 

propagation model to incorporate bursty human behavior and limited attention on information propagation in online 

social networks. Qian (Qian, Zhang and Zhong, 2012) used SIR to study the pattern of pubic opinion dissemination 

on the micro-blogging. Ding (2015) introduces a SCIR (Susceptible Contacted Infected Removed) propagation 

model of public opinion topics in microblogging. Lin (Lin, Zhuang and Sun, 2015) applied a SEIR model to 

research the dissemination process of online public opinion by saturating infect rate. Su (Su, Huang and Zhao, 2015) 

constructed an improved model entitled Microblog-Susceptible–Infected–Removed (Mb-SIR) for information 

propagation by explicitly considering the user’s incomplete reading behavior. Zhao (Zhao, Wang, Chen, Wang, 

Cheng and Cui, 2012) analyzed online social network spread by proposing a Susceptible–Infected–Hibernator–

Removed (SIHR) model, making a direct link from ignorants to hibernators. More specifically, only a proportion of 

the poster’s followers can find and read the micro-blog message.  

Although lots of researches have studied the online public opinion using the epidemic theories, most existing 

researches have limited realistic meanings. As it is hard and even impossible to find objective statistical data in real 

world for some parameters in most models such as SEIR and SIHR, researchers could only use imaginary or 

subjective values to conduct the model validation. Furthermore, few scholars distinguished the difference between 

bloggers and posts and simply replaced the number of users in the model with the number of posts. The truth is, a 

micro-blogging user may only post one blog, many blogs, or never post anything. Therefore, in this paper, we aim to 

address bloggers and their posts in more details and further explore the relationship between users’ behavior and 

information dissemination. For example, the average period of time that people pay attention to a network public 

opinion topic, the average number of readers for each post and the rate that users forward a post will influence the 

netizens’ actions or behaviors, like posting and retweeting, and the spread of public opinion. Taking these factors 

into consideration, we propose a model named Microblog Read–Post (Mb-RP) model and conduct a series of 

numerical simulation experiments on Sina Microblog using real data to validate the effectiveness of the Mb-RP 

model. 

The rest of this paper is organized as follows. A new Mb-RP model is constructed in Section 2, considering the 

particularity of micro-blog information dissemination. The third section collects data from real cases and analyzes 

the validation of the Mb-RP model. Section 4 presents the discussion and implication, and concludes the article. 

 

THE Mb-RP MODEL OF NETWORK PUBLIC OPINION TRANSMISSION 

The Traditional SIR Model 

The traditional SIR Model was put forward by Kermack and McKendrick to explore the mechanism of infections 

propagation, predict the future course of an outbreak epidemic and evaluate strategies to control it (Kermack and 

McKendrick, 1927). As one of the most popular deterministic epidemic models, SIR model assumes that individuals 

are infectious as soon as infected. Meanwhile, there is a chance for the infected to recover and cease to spread 

disease with permanent immunity. In this model, the entire population (N) is divided into three groups: susceptible 

(S, who are vulnerable to be infected after contacting with infected person), infective (I, who are spreading 

infectious disease), and recovered (R, who recovered from disease or have immunity to it). The rules of the 
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infectious disease spreading are as follows (Figure 1). When a susceptible contacts with an infective, the susceptible 

becomes an infective with a certain probability. And the infective becomes recovered with a certain probability.  

 

Figure 1. The Traditional SIR Model 

In this model, V1 denotes the number of individuals who have been infected with disease and are capable of 

spreading disease to those in the susceptible category. V2 indicates the set of individuals who have been infected and 

then recovered from disease, either due to immunization or death. Therefore, differential equations corresponding to 

SIR model are as follows: 

      V1=S*I/N*α    

      V2=I*(I+R)/N*β 

      N=S+I+R 

In these formulas, the parameter α refers to the infection rate of disease, while the parameter β represents the 

removed rate.   

Numerous variants of the traditional epidemic model have been put forward, such as SI, SEIR, and SIS to address 
different infectious diseases (Samat and Percy, 2012; Souza, 2014; Laguzet and Turinici, 2015). Meanwhile, these 

models have also been applied to various fields other than medical science, for example, global stability (Enatsu, 

Nakata and Muroya, 2012; Derdei, Yun, Carlos, Richard and Charles, 2015), product marketing (Massin, 2012), 

information propagation (Qin, Zhong, Jiang and Ye, 2015), and so on (Deeppalaxmi and Rajini, 2015). 

The Proposed Mb-RP Model    

Although, to some extent, the micro-blog information propagation is similar to the spread of epidemic disease, there 

exists an apparent difference. The standard to identify whether a user is infected is the posting, forwarding and 

commenting behaviors. It is more reasonable to simulate the changes of posts instead of Micro-blogging users. 

Based on the traditional epidemic model, the micro-blog public opinion propagation is studied and a new Mb-RP 

model is established in this paper. The Sina Micro-blogging users (N, including normal users and celebrity users) are 

divided into three groups: Unknown (who do not know the news), Known (who spread the news) and Unconcern 

(who spread the news before and lost interest in spreading it).  

We assume that when Sina micro-blog users post a tweet, there’s a probability that their followers will see it. More 

specifically, the probability is presented by the means of how many users read each post. When followers see this 

post, they will forward and propagate it at a certain odds. And as followers already know the news, the 

disseminators will transform to unconcern with some speed until there is no spreader, that is also to say, there is a 

period that people pay attention to this topic. The model is introduced in Figure 2 and definitions of variables used to 

describe the spread of online public opinion are showed in Table 1.   
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Figure 2. Mb-RP Model of Micro-blogging Public Opinion Propagation 

 

Variable Definition Illustration 

V1 Known The number of additional people having 
interest in this even per day 

V2 Unconcern The number of additional people losing 
interest in this event per day 

V3 Posts The amount of posts per day 

α Average amount of readings per post The average amount of readings per post 

β Attention cycle The average period of time that people pay 
attention to a network public opinion topic 

γ Forwarding rate   The rate that users forward a post 

Table 1. Variables Used to Describe the Spread of Online Public Opinion 

The equations corresponding to the proposed Mb-RP model includes: 

      V1=Unknown*the mount of posts*α/N   

      V2=Known/β 

      V3=Known*γ 

      N=Unknown+Known+Unconcern 

VALIDATION OF THE Mb-RP MODEL 

Data Collection 

The micro-blogging has rapidly entered the life of people and plays an important role in initiating and spreading of 

Internet public opinion. It has become one of the most important data sources of analyzing Internet public opinion. 

Taking Sina Micro-blogging, the largest Micro-blogging platforms in China, as an example, a series of numerical 

simulation experiments are conducted to validate the effectiveness of the proposed Mb-RP model. Data for the 

experiments were semi-collected from Sina Weibo using the APIs it provides.  

To test the micro blogging public opinion propagation model, we tracked a particular Micro-blogging event—‘dead 

pigs in Shanghai Huangpu River’. By March 10, 2013, more than 11000 dead pigs had suddenly appeared in 

Huangpu River over the past few days (Xinhua News, 2013) As dead pigs decayed and deteriorated in the river, it 
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caused environment pollution problems and had the risk of inducing infectious diseases. What is worse, as the 

upstream region of the Huangpu River is in fact the major source of drinking water for over 26 million residents in 

Shanghai, the public started to worry about the safety of their drinking water. As a result, the news attracted wide 

attention and evoked extensive discussions online.  

We employ special web crawlers based on Sina APIs for data collection of online public opinion. Related data was 

collected on a daily timescale in this time. In order to obtain complete data for the study, we decided to use the 

general ‘dead pigs’ as our keyword in the searching scheme. Later in the process of data cleaning, we found few 

discussions about dead pigs during the period of March 7 and March 26 were not associated with the event. The 

derived dataset is about 10 MB in size, including user ID, post content, post time, number of forwarding, number of 

comments and other information.  

Simulation Analysis  

The total number of users of Sina Micro-blogging is about 500 million and daily active users is about 9% (Sina, 

2012) when ‘dead pigs in Shanghai Huangpu River’ occurred. Therefore we take 45 million as the value of N and 

the remaining 91% inactive users’ impact on the spread of events can be ignored. The date we collected shows that 

there are total 1551 posts with only 4 original posts (posted by different users), 1389 forwards and 158 comments on 

March 7. So this paper chooses 4 as the initial value of Known while 1551 is taken as the initial value of total 

number of posts. And Unknown (0) and Unconcern (0) present the initial value of Unknown and Unconcern 

respectively. The optimal simulation results are showed in Figure 3.    

      N=45 million 

      Unknown (0)=44.999996 million  

      Known (0)=4 

      Unconcern (0)=0 

 

Figure 3. The Optimal Stimulate Results 

Through simulation, we find that when α=68, β=0.5,and γ=0.03, stimulation results of the curves BASE1 can 

basically consistent with the real data curve ReferenceMode. In the event of ‘dead pigs in Shanghai Huangpu River’, 

each post is average read by 68 Sina users. The average period that people continuously focus on this event is 0.03 

day. And there is 50% chance for people to take actions to disseminate information. Seen from the whole tendency 

we can find that online public opinion spread slowly on the first five days, then has a swift ascending in the 

following few days and reaches its peak at the ninth day. After that, the hot of the topic immediately reduces and 

remains in a low level. The simulation result indicates the model we proposed could be used to simulate the 

propagation of online public opinion. 
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DISCUSSION AND IMPLICATION  

Using the proposed Mb-RP model, we simulate the spreading mechanism of micro-blogging public opinion about 

‘dead pigs in Shanghai Huangpu River’ under several different scenarios. In order to increase the contrast of 

simulation, the parameters of α, β, and γ are improved by 25% respectively based on the original simulation data 

(Table 3) and simulation results for different scenarios are showed in Figure 4.  

 

Scenario α β γ N (million) 

BASE1 68 0.5 0.03 45 

BASE2 51 0.5 0.03 45 

BASE3 68 0.375 0.03 45 

BASE4 68 0.5 0.0225 45 

Table 3. The Parameters of Different Scenarios 

 

Figure 4. The Simulation Results for Different Scenarios 

Decreasing the Average Number of Readings per Post 

In scenario BASE2, α is dropped to 51, meaning each post is read by 51 users on average. The reduction of readers 

will delay the high-tide period. The peak will be reached on the 11th day with decreasing nearly 10%. Actions are 

taken to reduce the amount people view the posts will benefit guidance of online public opinion. The reason why 

people read the information was affected by many factors. One of the main reasons is the level of public attention 

about this event. Furthermore, it is affected by event’s destructive power to our society and regulation. Therefore, 

we might make efforts in these aspects. Firstly, after the incident, we could try to maximize the impact of the event, 

especially the negative effects. Secondly, we could improve our crisis treatment level through investigating the 

cause of the incident and identifying the responsible parties etc. 

Reducing the Attention Cycle 

BASE3 shows the variation trend when average period that people pay attention to this event is decreased to 0.375 

from 0.05. The high-tide period is delayed and the peak will be reached on the 10th day with decreasing nearly 30%. 

Length of this average period is mainly determined by our response ability. Internet users will quickly lose their 

interest in the spread of information if the crisis is properly handled. Therefore, in the practice of public 
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administration, we could improve crisis management capacity by developing and establishing contingency plans and 

others means. 

Lowering the Forwarding Rate 

The curve BASE4 displays some similar change with BASE2 and BASE3 when the rate that users forward post after 

they know this event declines to 0.0225. It reaches the febrile climax on the 11th day with peak value dropping 

nearly 30%. Internet users’ post, forwarding and comments behaviors are influenced by the extent that Internet users 

questioned the incident, the severity of the incident and the degree of Internet users concern. Therefore, it is 

necessary for us to improve the transparency of the event and strengthen government's credibility. We could use 

various media channels to disseminate, receive and intercommunicate information in order to play a positive role in 

the guidance of public opinion.  

The simulation results imply that the massive outbreak news on micro-blogging usually has a longer life span and 

narrow range when the average period of time that people pay attention to a network public opinion topic, average 

number of readers for each post and the rate that users forward post decreased. Of those, the rate that users forward 

post has the most obvious impact on the spread of public opinion. That means the rate that users forward post is the 

major factor in guiding public opinion spreading.  

CONCLUSIONS AND FUTURE WORK  

In this paper, the mechanism of public opinion propagation on micro-blogging platform is studied. With practical 

consideration of the relationship between micro-blogging users’ behavior and the change of posts, a new Mb-RP 

model is proposed and analyzed thoroughly. A series of simulation experiments is validated with the real dataset 

collected from Sina Micro-blogging platform. The simulation results show that the Mb-RP model could be used to 

analyze and predict the public opinion transmission on micro-blog. In addition, the sensitivity of parameters is tested 

in different scenarios and we conclude that lowering the rate that users forward post plays the most significant role 

in the micro-blogging propagation. Different measures could be taken to manage network public opinion crisis 

based on this rule. For instance, there were 145,016 Chinese government micro-bloggings on Sina Weibo in June 

2015, including 108,115 government agency accounts and 36,901 government official accounts (People’s Daily, 

2015). Using these government micro-bloggings, reports and information of emergencies can be transmitted 

instantaneously, which could reduce people’s question about the crisis and lower the rate users post. It contributes to 

the management of crisis. 

Future research could study the deep-root reasons affecting the parameters of the average number of readers for each 

post, average period that people pay attention to this event and the rate that users forward post during the evolution 

process. Thereby we can derive more practical ways to promote or guide information propagation on the Internet. 

STATEMENT 

This work is supported in part by the National Social Science Found of China under Grant 11&ZD174, Shanghai 

Philosophy and Social Science Project under Grant 2015BGL010, Shanghai Pujiang Program and ECNU 

International Publication Program. 

REFERENCES 

1. China Internet Network Information Center (2015) 36th Statistical Report of the Development Status of Chinese 

Internet.  

2.    Stewart, A., Chen, L., Paiu, R. and Nejdl, W. (2007) Discovering information diffusion paths from blogosphere for 

online advertising, Process of the 1st International Workshop on Data Mining and Audience Intelligence for 

Advertising, San Jose, USA. 

3.    Zanette, D.H. (2002) Dynamics of rumor propagation on small-world networks, Physical review E, 65, 4, 110-126.  

4. Du, R. and Liang, H. (2011) Simulating government’s guide effect on network opinion of public crisis, Journal of 

Intelligence, 30, 11, 61-66. 

5. Wang, S., Qian, Y., Li, W., and Guo, K. (2013) A study of spreading model and features of Micro-blogging based 

on topics, Journal of Intelligence, 32, 6, 176-180.  



 

Zhao & Wang  
 

Public Opinion Propagation Based on Mb-RP Model 

 

Short Paper – Social Media Studies 

Proceedings of the ISCRAM 2016 Conference – Rio de Janeiro, Brazil, May 2016 

Tapia, Antunes, Bañuls, Moore and Porto de Albuquerque, eds. 

 

  

6. Zhou, Y. and  Li, B. (2013) Adaptive evolution modeling method of Internet public opinion, Journal of Data 

Acquisition & Processing, 1, 69-76. 

7. Wei, D., Chen, F. and Deng, X. (2015) Internet public opinion chaotic prediction based on chaos theory and the 

improved radial basis function in neural networks, Acta Physica Sinica, 64, 11, 52-59. 

8. Kim, K., Baek, Y. and Kim, N. (2015) Online news diffusion dynamics and public opinion formation: A case study 

of the controversy over judges’ personal opinion expression on SNS in Korea, The Social Science Journal, 52, 4, 

205-216. 

9. Park, S., Lim, Y. and Park, H. (2015) Comparing Twitter and YouTube networks in information diffusion: The case 

of the “Occupy Wall Street” movement, Technological Forecasting & Social Change, 95, 208-217. 

10. Sudbury, A. (1985) The proportion of population never hearing a rumor, Journal of Applied Probability, 22, 2, 443–

446.  

11. Yan, Q., Wu, L., Liu, C. and Li, X. (2013) Information propagation in online social network based on human 

dynamics, Abstract & Applied Analysis, 44, 2, 173-186.  

12. Qian, Y., Zhang, N., Zhao, L. and Zhong, Y. (2012) The spread of public sentiment on micro-blogging under 

emergencies, Journal of the China Society and Technical Information, 31, 12, 1299-1304. 

13. Ding, X. (2015) Research on propagation model of public opinion topics based on SCIR in microblogging, 

Computer Engineering and Applications, 8, 20-26. 

14. Lin, X., Zhuang, Y. and Sun, L. (2015) Research on network public opinions based on SEIR model with saturating 

incidence rate, Journal of Intelligence, 34, 3, 150-155. 

15. Su, Q., Huang, J. and Zhao, X. (2015) An information propagation model considering incomplete reading behavior 

in microblog, Physica A: Statistical Mechanics and Its Applications, 2, 55-63. 

16. Zhao, L., Wang, J., Chen, Y., Wang, Q., Cheng, J. and Cui, H. (2012) SIHR rumor spreading model in social 

networks, Physica A: Statistical Mechanics and Its Applications, 7, 2444–2453. 

17. Kermack, W. O. and McKendrick, A. G. (1927) A contribution to the mathematical theory of epidemics, 

Proceedings of the Royal Society, 115, 772, 700-721. 

18. Samat, N.A. and Percy, D.F. (2012) Vector-borne Infectious Disease Mapping with Stochastic Difference 

Equations: an Analysis of Dengue Disease in Malaysia, Journal of Applied Statistics, 39, 9, 2029-2046. 

19. Souza, M.O. (2014) Multiscale Analysis for a Vector-Borne Epidemic Model, Mathematical Biology, 68, 5, 1269-

1293. 

20. Laguzet, L. and Turinici, G. (2015) Individual Vaccination as Nash Equilibrium in a SIR Model with Application to 

the 2009–2010 Influenza A (H1N1) Epidemic in France, Bulletin of Mathematical Biology, 77, 10, 1955-1984. 

21. Enatsu, Y., Nakata, Y. and Muroya, Y. (2012) Global stability for a discrete SIS epidemic model with immigration 

of infectives, Journal of Difference Equations and Applications, 18, 11, 1913-1924. 

22. Derdei, B., Yun, K., Carlos, C., Richard, H. and Charles, P. (2015) SIS and SIR Epidemic Models Under Virtual 

Dispersal, Society for Mathematical Biology, 77, 11, 2004-2034. 

23. Massin, S. (2012) Is harm reduction profitable? An analytical framework for corporate social responsibility based on 

an epidemic model of addictive consumption, Social Science & Medicine, 74, 12, 1858-1863. 

24. Qin, Y., Zhong, X., Jiang, H. and Ye, Y. (2015) An environment aware epidemic spreading model and immune 

strategy in complex networks, Applied Mathematics and Computation, 261, 206-215.  

25. Deepalaxmi, R. and Rajini, V. (2015) Performance evaluation of electron beam irradiated SIR-EPDM blends, IEEE 

Transactions on Dielectrics and Electrical Insulation, 22, 6, 3366-3375. 

26. Xinhua News (2013) http://news.xinhuanet.com/politics/2013-03/19/c_115084466.htm 

27. Sina. 2012 Sina Weibo Annual Financial Report.  

28. Gao, F. and Zhang, Y. (2013) Analysis of WeChat on iPhone, The 2nd International Symposium on Computer, 

Communication, Control and Automation, Singapore. 

http://news.xinhuanet.com/politics/2013-03/19/c_115084466.htm


 

Zhao & Wang  
 

Public Opinion Propagation Based on Mb-RP Model 

 

Short Paper – Social Media Studies 

Proceedings of the ISCRAM 2016 Conference – Rio de Janeiro, Brazil, May 2016 

Tapia, Antunes, Bañuls, Moore and Porto de Albuquerque, eds. 

 

  

29. People’s Daily (2015) Report on the influence of government micro-blogging in the first half of 2015. 

 


