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Abstract—Given that there is not much research on the 
propagation mechanism of hot event in the social networks 
environment at the macro level at present, this paper proposes 
an optimizing model of propagation to maximize the influence 
of hot event in networks in a short time. Combining the three 
characteristics of basic ant colony algorithm: distributive, self-
organizing and positive feedback, a hot event’s propagation 
model based on improved ant colony algorithm is built. The 
optimization goal of this model is to maximize the number of 
users who concern about a networking event in a short time. 
Through experiment, the optimizing propagation of hot events 
is simulated, different periods of evolution are shown, and the 
effectiveness of the model is validated. 

Keywords-social networks; networking hot event; simulation 
of propagation; ant colony algorithm 

I. INTRODUCTION 
The study of the evolvement of hot event’s propagation is 

one of the hottest research fields. Related interdisciplinary 
studies include: “the psychology of conformity” Sznajd 
model in social psychology, which is used to implement the 
growth and preferential attachment of the scale-free networks, 
so as to promote the formation of a propagation path [1]; the 
dynamical model of continuous view-model is proposed by 
Deffaunt et al. Different from the dualistic-view and discrete-
view models, Deffaunt proposes that a viewpoint can be any 
value in the [0,1] continuous interval [2]; The SIS and SIR 
models based on ordinary differential equation figure out that 
various diseases have critical behaviors and the feature of 
thresholds, but they both make the assumption of well-mixed, 
that individuals have the same probability of contact, the 
influence of networking topological structure on the 
propagation performance is ignored [3]; when American 
social psychologist B.Latane does research on the public 
opinion propagation, he proposes a social impact model, 
considering the factors of individuals’ social influences, such 
as the spatial distance between individuals, closeness of 
relationship, social status, etc. And the public opinion 
dynamical model of social impact is built [4]. However, on 
social networking platforms, there are comparatively few 
studies on the hot event propagation at macro level. 

In this paper, the propagation of hot event in social 
networking environment is defined as follows [5]: ordinary 
social networking users send messages(such as posts, instant 
messages, tweets, weibo messages and so on), which cover 
the hot social issues and sensitive topics. Due to the scale-
free distributive and small-world characteristics of social 

networking topological structure and plenty of users’ 
interaction, these messages are widely read, replied and 
reposted in a short time, and then these messages become the 
headlines and hot topics of the social networking platforms. 

In terms of behaviors and characteristics, there are 
similarities between the ant’s feeding process and hot event’s 
propagation process in networks. Firstly, the individuals are 
independently distributed. In the process of hot event’s 
propagation in networking structure, every user node can be 
regarded as independent solution to “solve the hot event 
problem in networks”. The distribution of hot events has no 
center and is scale-free, any user can be the initiator of a hot 
event, which is in accordance with the independent 
distribution characteristic of ant colony algorithm. Secondly, 
the individuals are Self-organized. In the process of 
propagation of hot event in networks, users interact with each 
other, the information is constantly reposted and spread, the 
whole process is self-organized by users. While the 
information exchanges between ants are also spontaneous 
actions. Thirdly, there is positive feedback feature in both the 
process. From a psychological perspective, the networking 
users’ psychology of conformity is an important driving 
force for the formation and propagation of hot event in 
networks, the pheromone interaction of ant colony algorithm 
is also a typical application of positive feedback mechanism 
[6]. 

II. STUDY OF THE SOCIAL NETWORKING ENVIRONMENT 
AND THE MACRO-FEATURE OF HOT EVENT’S PROPAGATION 

With the rapid development of social networks, more and 
more studies focus on the propagation evolution of hot event 
in networks. Different from ordinary networks, such as 
random graph, social networks are in accordance with 
complex networks [7]. One of the important features of 
complex networks is: small-world effect proposed by Watts 
and Strogatz in 1998 [8]. Leskovec and Horvitz showed that 
the distance of any two people is 6.6 by using a huge amount 
of real time information networks including 18 million users 
in 2008 [9]. Because of the complex-networking features and 
the instant interactions, event propagation in social networks 
are more likely to present emerging phenomenon. 

To study the overall evolving properties of hot event’s 
propagation, the primary task is to describe the macro-states 
on the whole. The macro-description is often measured by 
the result of propagation. Generally the transformation of hot 
event and cold event is the macro phenomenon, and how the 
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information transfers between “hot” and “cold” in the 
process is formed through micro interactions. A typical 
model is built by Li Zhihong to describe the overall 
emergence process which is separated into five periods: the 
precursor period, the emerging period, the extensive period, 
the relief period, and the termination period [10]. 

To study the propagation of hot event, especially the 
emerging phenomenon, the termination period is ignored in 
this paper. Thus the propagation of hot event in social 
networks are separated into the four periods. 

 
FIGURE I.  FOUR PERIODS SEPARATED FOR THE MACRO-

PROPAGATION OF HOT EVENT. 

III. THE OPTIMIZING PROPAGATION MODEL OF HOT EVENT 
Suppose there are M  nodes in a social networking 

environment, where M is the number of users in the networks. X  is presented as one event, σሺXሻ  denotes the number of 
users concerning X , then  σሺXሻ ൑ M . The problem of 
maximizing the propagation is to maximize σሺXሻ in a short 
time: max௜אெ ሺXሻߪ  .ሺXሻߪ ൑ ܰ ,  ሻݐሺ݊݅ܯ

The user number of social networking can be unlimited, 
then the optimization of the propagation is a NP problem, 
which has no polynomial solution. Ant colony algorithm is 
one kind of combinatorial optimization algorithms for 
solving the combinatorial optimization NP problem [11]. 

 
FIGURE II.  A SIMPLE TOPOLOGICAL STRUCTURE OF A SOCIAL 

NETWORK. 

The application of ant colony algorithm to the simulation 
of hot event X propagation can be described as: event X is 
randomly proposed by one of the nodes, and another user 
node(ant) k  finds the node with event X  through links of 
friends. k  leaves pheromone to attract other users(ants) to 
find event X in one shortest time that formatting a short path 
with the smallest number of nodes. With positive feedback of 
pheromone, other ants find event X in a short time. When the 
number of users find event X is large, there is an emerging 
phenomenon, and event X becomes hot. Learn from the ant 

colony algorithm for TSP problem [12], the symbols and 
their meanings in the ant colony algorithm for optimizing 
model are given as follows: ࢛࢏ —User i; ࢐࢏ࢊ—The number of user nodes on the path from user i 
to user j; ܕ —The number of ants; ࣎࢐࢏ሺܜሻ—At time t, the pheromone leaved on the path ࢛࢐࢛- ࢏, at beginning, the pheromone on every path is the same; ࣎࢐࢑࢏ ሺ࢚ሻ—At time t , the pheromone ant k  leaves on the 
path ࢛࢐࢏ࣁ ;࢐࢛- ࢏ሺܜሻ —At time t , the heuristic information on the 
path ࢛࢐࢛- ࢏ , generally is 1 ݀௜௝⁄ , denotes that the path with 
smaller number of users is preferred. ࢑࢏ࡺሺܜሻ—At time t, at node i, the collection of nodes that 
ant k  can visit next; ࢐࢑࢏࢖ ሺ࢚ሻ—the probability that ant k transfer from user node ࢛࢏ to ࢛࢐. 
A. The Model Design 

1) Initialization: Randomly choose one node as the hot 
event source, and randomly distribute ܕ ants on the nodes. 
Every path is initialized with the same pheromone [13]. 

2) The rules of hot events propagation based on ant 
colony algorithm: At time ܜ, ant ܓ arrives user node  ܑܝ, 
ant ܓ chooses the next node  ܒܝ with the largest ܓܒܑܘሺܜሻ 
according to the following eqn (1) [14], and there must have 
links between node  ܑܝ and node  ݌ :ܒܝ௜௝௞ ሺݐሻ
ൌ ۔ە

ۓ ߬௜௝ఈ ሺݐሻߟ௜௝ఉ ሺݐሻ∑ ߬௜௥ఈ ሺݐሻߟ௜௥ఉ ሺݐሻ௥אேೝೖሺ୳ሻ , ݆ א ௜ܰ௝௞ሺtሻ   0                                ,          ݆ ב ௜ܰ௝௞ሺtሻ                               ሺ1ሻ 
α is the importance of pheromone on the path, β is the 

importance of the heuristic information. Ants will not repeat 
the selection of the same user node in social networking 
structure. 

3) The updating rules of Pheromone with interest and 
participation: Based on the basic ant colony algorithm, the 
updating rules of pheromone are improved with interest and 
participation in this paper. In the propagation of hot event, 
the users with great interests choose to concern the event, 
the participation of users also have great impact on the 
propagation. The interest value  ી  and the participation 
value ઽ are used to improve the pheromone on the path the 
ants have passed by. After the ants finish all the traversal of 
the nodes they can travel to, the pheromone is updated. 

In this paper, the updating rule for the paths that ants 
haven’t passed by is as follows, eqn (2):   ߬௜௝ሺݐ ൅ 1ሻ ൌ ሺ1 െ ሻߩ כ ߬௜௝ሺݐሻ,   ߩ  ሺ0,1ሻ                                                          (2)א
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