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Abstract: In view of the change of microblog spatial signature, this paper reveals the 

law of network information dissemination through modeling dynamics, and constructs 

a microblog information dissemination dynamics model of super communication 

mechanism. This method solves the weakness that the traditional dynamics model is 

insufficient to describe user’s characteristics, and realizes organic integration of user 

action mode and momentum model. Finally, this paper compared the advantages of 

logical regression model, forest model (RF) and momentum model through 

experiments, and revealed the prediction effect of social network information 

transmission mechanism. The experimental results show that momentum model can 

not only optimize public opinion guidance of government departments, but also 

provide decision-making basis for relevant enterprise model innovation. 
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1. Introduction 

We are now in a society that is developing at a very fast speed. The rhythm of our 

lives is getting quicker than before. By the end of December 2018, the number of 

Chinese cyber citizens has arrived 830 million, and the annual increase number of the 

year 2018 is 56.33 million. The internet penetration rate is 59.6%, which increased by 

3.8% compared to data of 2017. Mobile cyber citizens have increased to 817 million, 

and 98.6% of cyber citizens are surfing the internet through cell phones. At the same 

time, virtual network communities such as FaceBook, Twitter and Weibo have now 

become the most vigorous spot online. Those virtual network communities are now 

not only the important places where people communicate with each other and spread 

information but also the most important media that the network emergency events 

were born, burst, spread, evolved and finally, affecting the societies. Therefore, 
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studying the principle of information dissemination of virtual network communities can 

help to grasp the inherent law of the birth and development of network public opinions. 

By doing this, we can track information content and predict the trend of public opinions. 

Furthermore, it can also help the public sectors to optimize the strategies of public 

opinion guidance, though which can we promote the safety level of the internet and 

impel the innovation of social management. 

 
2. Technology development level and trend at home and abroad 

Up till now, scholars worldwide have been doing extensive and intensive studies about 

information dissemination. Chinese scholar Zhang Yanchao and others studied the 

information dissemination model based on the online social network in 2010 [1, 2]. As 

a result, they discovered the information dissemination model of online social networks 

based on the consideration of the influence of node degree and dissemination 

mechanism. In the meantime, according to online social network users’ properties, 

they drew two kinds of individual characteristics – autonomy and credibility, into 

consideration, and built up an Individual perspective interaction model based on 

autonomy and Individual perspective interaction based on credibility separately. In 

2012, Han Jia[3], Guo Haixia[4] and the others did some research on the features of 

new kinds of online social networks’ information dissemination model. They focused 

on dissemination ways, styles, path, and features. Gu Yiran studied the dissemination 

and inhibition of the rumors that take place in the social networks and built up a brand 

new SEIR model based on the dissemination of rumors in online social networks [5]. 

In 2012, Li Mingjie and Xiao Jinghua [6, 7] conveyed the research on how humans’ 

behaviors affect the dissemination processes in cell phone texts. Xiong Fei and the 

others designed the SCIR model and analyzed the forwarding patterns of online social 

networks with it. The SCIR model contains 4 kinds of different states: the susceptible 

to infected state (S), the contact state (C), the infected state (I) and the removed 

infection state (R). When agents are reading a message, they will not decide whether 

to forward this message or not immediately, but they will stay in contact state. There 

are possibilities that they will turn into one state among those 4. The results of the 

research indicate that: 1. during the process of evolving, Weibo shows more features 

of scale-free; 2. the range that the information spreads is closely related to the 

average level of the internet; 3. the Hot Topics in Weibo tend to obstruct the 

dissemination of daily trivial topics [8]. Lv Linyuan thinks that nodes have 4 kinds of 

states and she defines them as unknown, known, confirmed and tired [9]. According 

to her research, under a certain circumstance, the information disseminates better in 

a small-world network. 

According to Sudbury’s research, the rumors’ dissemination took place 
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inhomogeneous networks can cover 80% of people [10]. Zanette simplified the 

dissemination patterns of rumors and studied the dissemination of rumors in small-

world networks with SIR model. Zanette pointed out that the proportion of individuals 

that have access to the rumors is less than 80% [11]. Moreno analyzed the rumor 

dissemination of scale-free networks by Monte Carlo simulation method, compared 

the difference between the values obtained by stochastic analysis and the values 

obtained by computer simulation, and found that network topology and parameter 

settings have a significant impact on the propagation of rumors. Small-world networks 

are more robust than unscaled networks. As α increases, the robustness of network 

propagation increases [12]. At the same time, it is found that the influence of the node 

degree correlation of the network on the rumor dissemination indicates that if the 

dissemination probability is small, compared with the degree-independent network, 

the influence range of the rumor in the positive correlation network is smaller, and 

when the dissemination probability is larger, In a positive correlation network, rumors 

can spread to a greater extent. Furthermore, Moreno used Interacting Markov Chains 

(IMC) to formalize the DK model on complex networks and concluded that social 

networks are more conducive to the spread of rumors [13]. These studies focus on 

the impact that network topology has on dissemination dynamics and believe that the 

size of the final infected person is closely related to the distribution of network degrees. 

At the same time, as the network moves from a rule structure to a scale-free network, 

rumor-spreading becomes easier. Nekovee studied the influence of network structure 

has on rumor dissemination and found that rumors are more easily spread in SF 

networks. Moreover, the threshold of rumor dissemination probability is independent 

of the immune process [14]. The rumor-spreading range and the probability of 

dissemination are proportional to the positive correlation network. 

Although the domestic and foreign scholars above have made a series of important 

achievements in the research of information dissemination in social networks, they 

mainly focused on the influence of network static features [15] have on information 

dissemination, such as the differences in information dissemination between regular 

networks and random networks. However, the importance of network dynamics is 

ignored and that causes problems like dynamic network static.  

Therefore, based on the static characteristics of the network, this paper fully considers 

the characteristics of user influence and dynamics; analyzes the evolution law of 

network dissemination through modeling and simulation; combines the explosive 

dissemination phenomenon of online social network and the forwarding behavior of 

users; improve the classical SIR model, add super-dissemination nodes, make network 

dynamic characteristics be applied in information dissemination; define multi-

information threshold functions; introduce physics momentum models, measure 

http://www.baidu.com/link?url=EzpfZyRss16TQperEH_JNUpJfiPYoXluyF2nKnn9Uod-ow23V_2XmaIcV5K-1eskGMj2QRU_MWIV1WL6VBqWMxAdKIQj02-O5GPshSyHCpJq_BjDKaDLI0mUg1T8iFfa
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network information dissemination variation characteristics with acceleration and 

momentum and build up the online social network information dissemination model 

based on dynamics principle to reveal the inherent law of online social network 

information dissemination.  

 
3. The Network Information Transmission Model 

3.1 Construction model 

Taking Twitter, FaceBook, Sina Weibo and Tencent Weibo as samples, the users as 

the nodes, the following relationships among users as the side, build up the topology 

constructions of users’ relationship network, and analyze the influence of topological 

properties such as related attributes on the behavior of information dissemination in 

online social networks. To facilitate the description of the problem, we defined a simple 

undirected graph 1. 

X

WVU

D

A B C  

Fig. 1 Undirected graph 

In Figure 1, V is the set of nodes, {A, B, C, D} ∈ V; objects U, V, W, and X are 

associated with these nodes; the set E of edges in the undirected graph represents 

the edges: {(A, B) (A, D) (B, C) (B, D) (C, D)} ∈ E. Through these definitions, objects 

are separated from the relationship between nodes and edges. In the network, an 

object is located at a node, which can be a user, a blog or a forwarded message. A 

relationship in an edge can be a following, mention or forwarding behavior. 

From the perspective of topology, V is the core node with the highest degree, the 

point-out degree is 2, the point-in degree is also 2, the total degree is 4, the other 

nodes are small, and it is more convenient to obtain information in the network. For 

information release, if V publishes a message, users x and u can receive the message 

automatically while other users must spread messages through nodes with higher 

degrees like V if they want the messages they published to spread wildly. Therefore, 

the topological character of online social networks is related to information 

dissemination closely. The spread of information in the network is not stable, 

continuous, uniform, but has certain contingency, suddenness, and explosiveness; 

Explosive transmission is a proper term in the spread of disease, which is originated 

from the SARS epidemic in 2003; The traditional SIR model reflects the most basic 

rules of propagation of information in the network, but does not reflect the explosive 

propagation phenomenon in the online social network information dissemination 



Volume 6 Issue 11 2019 

   24 

process. Here we divide the users into four categories: Igorant, Spreader, Super-

spreader (J), and Stifler, and then construct ISJR model dissemination rules, as Figure 

2 shows. 

 
 
 
 

 
 

 
Fig. 2 ISJR model dissemination rules 

 
Among them, the Igorant (I) indicates the users who have never had the access to 

the message can enter the dissemination state with a certain probability after 

contacting the dissemination nodes. The Spreader(S) is a user who knows and 

disseminates the message, can convert the unknown nodes into disseminating nodes 

with a certain probability, and enters the immune state with a certain probability, and 

no longer propagates the message. The Super-spreader originates from the 

communicator in the network and can not only transmit information to its neighbor 

nodes but also can share the information of the node users in the whole network 

through comments, mentions, etc. To distinguish them from Spreader, we record the 

Super-spreader as J. Stifler (R) is a user who knows the messages but does not 

forward them. 

 
3.2 The information transmission system 

The dissemination rules of the ISJR model are defined as follows: 

(1) If a user in an unknown state is connected to a user in a dissemination state, the 

Igorant will enter the dissemination state with probability. 

(2) For reasons as propaganda, sharing or showing off, some Spreaders will become 

the Super-spreaders with probability; Super-spreaders will become Stiflers with 

probability after encountering other Spreaders. 

(3) The Spreaders will not remain in the state of dissemination forever. They may 

become Stiflers with probability after encountering other Spreaders, Super-spreaders 

or Stiflers. 

The dissemination of information in the network is not only singular but also has a 

composite feature. Multi-information dissemination is a complex social phenomenon. 

Massive information not only spreads quickly at the same time but also interacts in 

the process of dissemination. On the one hand, the dissemination of information on 

the Internet has very strong timeliness, and it presents a process of slow initial 

diffusion, followed by a rapid eruption and eventually disappearing; On the other hand, 

Super-spreader 

Stifler 

Spreader 

Igorant 
     β 

               γ 
Spreader, Super-spreader, Stifler 

 

δ Spreader,Super-spreader 
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not all published messages on the network can be spread in a large scale. Compared 

with the numerous messages that appear every day, only a few can evolve into hot 

topics and be widely concerned and spread by people. Therefore, exploring the 

phenomenon of multiple information dissemination in online social networks and 

theoretically revealing its internal interaction mechanism is of great significance for 

understanding the network dissemination mechanism deeply. Different information is 

represented by its momentum characteristics. By comparing the thresholds of different 

information, we can determine whether it is the quasi-information required by the 

users. There are two definitions: 

Definition 1: The "quality" of a feature m refers to the importance of a feature, which 

does not change over time and is a basic property of a feature that is substantially 

constant for a long time. This value is measured by the traditional method TF-IDF and 

is calculated by the statistical feature of the TF and IDF values in a large amount of 

information, and the quality of the feature i is m(i)=tf(i)*idf(i). 

Definition 2: The "position" X of a feature is time-dependent and refers to the degree 

of fluidity or attention of a feature at a certain moment, which changes dynamically 

over time. This value is related to the frequency at which the feature appears at time 

T, the frequency of the document, the number of participating bloggers, etc., and can 

be calculated as follows: 

x(t,i)=a*tf(t,i)+b*df(t,i)+c*af(t,i) 

Among above, x(t, i) represents the "position" of feature i at time t; tf(t,i) represents 

the frequency at which feature i appears at time t; df(t, i) represents the document 

frequency at which feature i appears at time t; af(t, i) indicates the number of bloggers 

whose blogs content contain feature i at time t; a, b, c are adjustment parameters. 

In the definitions above, the "quality" m of the feature is statistically derived from a 

large amount of information, reflecting the importance of the feature in the blogs. The 

"position" x of the feature is a time-dependent value that reflects the heat of the 

feature at time t. From these two basic definitions, a series of physical values of 

feature i at time t can be calculated: 

Speed: 

ｖ＝Δx/Δt 

Acceleration: 

ａ＝Δv/Δt 

Momentum: 

ｐ＝ｍ*ｖ 

After the momentum model is modeled, the momentum p of the feature reflects the 

energy magnitude and trend of the feature at time t; The acceleration a reflects the 

second-order change tendency of the feature at time t and time t-1, that is, whether 
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the growth rate at time t is faster or slower than the growth rate at time t-1.  

The mutual information between features refers to the co-occurrence of features in 

the same blog information, reflecting the degree of dependence of the two features. 

The higher the mutual information and the correlation of features is, the greater the 

possibility of describing the same topic will be. 

Considering that there may be intersections between the features of the information, 

and a burst feature may describe multiple different information when the features are 

combined, the mutual information between the two pairs needs to be calculated. When 

the mutual information is greater than a certain threshold, the features are merged. 

After multiple rounds of merging, the final quasi-information is obtained. The function 

of the quasi-information threshold among features in this paper is: 

MI (i, j)=lb*{p(i, j)/(p(i)*p(j))} 

Among the above, p(i) represents the probability that feature i appears in the 

document of the observation time window; p(i, j) represents the probability that 

features i and j co-occur within the time window. 

 

4. The Experimental Results and Analysis 

In order to analyze the actual application effect of the model, this paper uses the data 

extracted by MapReduce from Sina Weibo for simulation research. We extracted the 

forwarding data of two Weibo issued by actress Ma Yili and actor Wen Zhang about 

“See you in Monday” incident during the period from March 31, 2014, to April 30, 2014. 

Among them, Wen has more than 54 million fans, and Ma only has more than 34 

million fans. The huge gap in the number of fans directly leads to a huge difference 

in the dissemination speed of the two Weibo messages sent by the two. In this regard, 

the Logistic Regression model, Random Forest model (RF) and Weather Research and 

Forecasting model (WRF) will be applied for experiment and comparing experimental 

results and comparing their accuracy and recall rate. The accuracy indicates the 

percentages of the users whose forwarding behaviors were indicated by the models 

correctly among all the users who have forwarded the blogs, and the rationality and 

superiority of the models are verified by experiments. The users’ forwarding behavior 

prediction result is shown in Figure 3. 

As can be seen from the figure, the WRF model predicted the most precise result, 

indicating that it has a better forwarding behavior prediction ability for users who use 

Weibo. Compared to RF, WRF increased the prediction accuracy and recall rate by 

approximately 3% and 4%, respectively. This is because the WRF model incorporates 

the “quality” m of the feature, takes the degree of circu lation and importance of the 

feature under normal circumstances into account, and describes the sudden situation 

of the feature more comprehensively. 
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Fig. 3 The precision of the user repost action 

 
5. Conclusion 

(1) Taking social network as the platform and basing on the large number of real users’ 

behavior data obtained from Sina Weibo and Sogou.com, this article studied the 

behavior patterns of users in social networks, analyzed the correlation between 

behaviors like information releasing, forwarding, etc., and basic features such as node 

degrees and network density, etc., through which the graphical structure of the 

correlation between the user information dissemination behavior and the network 

topology is represented; 

(2) Drawing on the theory of explosive transmitter in disease transmission, this paper 

explored the classic SIR model in the network and established corresponding 

evolutionary evolution rules, defined the information dissemination mechanism of 

online social networks, and analyzed the trend of network information dissemination 

by numerically analyzation; 

(3) This paper analyzed the phenomena of multi-information dissemination of online 

social networks, described and constructed an information dissemination system 

based on dynamics principles. Based on the Sina Weibo’s data, the empirical fitting 

analysis was used to reveal the cooperative competition mechanism in the multi-

information dissemination process that took place in the online social network. The 

experiments showed that the WRF model reflected the energy changes and 

development trends of the features in the topic development process better than 

others. The experiments also showed that the WRF model can also effectively filter 

the noise information and detect the sudden points of the features accurately. 
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