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Abstract-Recognizing the "opinion leaders" in advance is a new are in-effective on detection of emergencies, and are
requirement in the context of social network. "From back to  significantly difficult in identifying opinion leaders. To tackle
front" approaches do not conform to the transmission and these problems, we propose the concept of "potential opinion
evolution of development process of hot events. To address this |eaders". Our proposed approach detects opinion leaders in the
problem, this paper proposes the concept of "potential opinion  mode of "from front to back", which conforms the actual
leaders”, who is a user will become opinion leaders before the pattern of hot events propagation. By monitoring the "potential
common event becoming hot. Our approach intuitively starts opinion leaders”, new event which may become a hot topic
from the real development process of hot events, takes advantage .5 pe predicted and warned in advance. In this paper, we
?rf the "from ftr.om tohbath" qytr_]amicfrisiarch "t]Ode agcordi”gfto propose the recognition metrics and design recognition
e propagation characteristics of hot events, and uses fan's 4,imm to recognize the “potential opinion leaders”. We
number and identity tags as the screening criteria. We then evaluate our approach based on real-data extracted from the

design the analysis algorithm to recognize the "potential opinion . . o
leaders".The experimental result is compared with the traditional social network. Compared with the researches of traditional

opinion leaders. It demonstrates that the recognition method by ~©OPinion leaders, “potential opinion leaders” method is easier
using "potential opinion leaders” is simpler, and guiding @nd has an important significance for network information

significance for network early warning is stronger. regulation and emergency management.

The rest of this paper is organized as follows. We state the
problem of "potential opinion leaders" in Section Il. We then
elaborate the research method in Section Il and present the

|. INTRODUCTION experimental verification in Section IV. We briefly review

. . . . related works on the research of opinion leaders in Section V.
Social network is emerging as one of the major channels

propagate information and share opinion about events, tOPi%?S:g)CV;L give the summary of this paper and outline the

etc. According to the characteristics of social network, the
opinion of minority groups has affected the majority II. PROBLEM STATEMENT
drastically in the information propagation process in the social

networks such as microblog. The minority group who have

greater impact is called the “opinion leaders”, which Wagvolution_ary process_qf b_ecomin"g hot events. During thf’
proposed for the first time in the field of social networks bypropagatlor), the participation of "potential opinion [eqders
communication scholar Paul FeLazarsfeld[1] in the 194Osr.n.a.kes °fd'r.‘afy events aftract more attention, so it Is not
Research has found that, as more and more peo qiéfflcult to find that the active time of "potential opinion

participating in social network activities, the importance o caders” is a period be't\./vee'n the“ precursor stage and th,e
opinion leaders shouldn’t be ignored any more[2]. In thé)utbreak stage. The participation of "potential opinion leaders

online social network, variety of researches like the ne akes o_rdinary events span from Erecurs_or stage to outbrefl':\k
recognition methods or recognition models were alreadyt@9€ Auickly. The theory model of "potential opinion leaders
proposed. These approaches are very meaningful, and they arﬁ?own :jn F'?: 1. Thte. pr(()jpfzf;lga}tlonqu hgt ?‘ventstr:s S|ml|la;.r|ty
help us recognize opinion leaders in hot events, but most f theé mode of innovation diftusion. =ig. 2 Shows the varialion
them take advantage of "from back to front" mode whic rend of the S curve in the diffusion of innovation, the curve

means they are doing the research after the ordinary eveﬁecs the basic law of diffusion for the innovative things.

have already become hot events. The "from back to fron usion of innovation is always slow at first, an_d then
mode doesn't match the generation, transmission, anﬂ*’dde.nly §peeds up when adopters reaching a certain number,
evolution of the dynamic development process of hot event _nd diffusion velocity slows down gradually, the trajectory of
State-of-the-art approaches are short of foresight and can ”“!“ber of innovators who have adopt inngvation changlng
fully satisfy the requirements of the network early warning.Over time presents like an s-shaped. The participation of

These approaches, which based on the fashioned hot events,

Keywords-hot events; potential opinion leaders; number of fans;
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Network events will experience five stages [3] during its
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"potential opinion leaders" is a direct cause to make S curvgeriod of event development, then rapidly become the opinion
slope become steeper suddenly in the early stage. leaders of hot events. D is used as the weight of user identity
soumar s} [y ] tag keyword to distinguish the level of hot events, as shown in
_ Table 1, the larger the value of D, the greater weight of
cubrear staod attention the event has, and the event should be monitored

strictly.

TABLE |. USERS IDENTITY TAGS KEYWORD AND HOT EVENTS
ETTTT LEVEL PARTITION COMPARISON.
FIGURE 1. THE CONTRAST BETWEEN "POTENTIAL OPINION Keyword Weight
LEADERS" AND HOT EMERGENCY INFORMATION _ _ value
DISSEMINATION EIVE STAGES MODEL. International events (re;m;ﬂcanon of the motherland, 0.8-1.0
elc.

Domestic events (political, economic, environment etc.)0.6-0.8

Society and people's livelihood, education, medical, ¢tc(.4-0.6

i
/- cumulative diffusion

K, (S curve }

iy Entertainment moral (entertainment news, etc.) 0.2-0.4
e Others 0-0.2
FIGURE 2. S CURVE OF DIFFUSION OF INNOVATION. The dissemination process of sudden hot events
information is divided into the following five stages [3]:
1 "POTENTIAL OPINION LEADERS' RECOGNITION METHOD precursor stage, outbreak stage, spread stage, ease stage and

rmination stage. When recognizing "potential opinion
eﬁllders", we pay more attention to the users who play a
rﬁgomoting role at the beginning of hot event propagation and
I%\éolution. "Potential opinion leaders" is the key factor that
gush ordinary event from precursor stage to outbreak stage.

The relationships among social network users could b
modeled as a graph. Each user is represented as a nod
graph. In general, the importance of a node related to t
number of adjacent nodes of the node. The greater the deg
of a node, the node becomes more important. If there
"mutual follow" relationship between two users, then there is a We use | to represent the fans number. The intuitionistic
path between these two nodes, and these nodes and paifenifestation of the change of parameter | is the change of the
together constitute a network graph of mutual follownode size: the larger the value of parameter I, the greater the
relationship. "Potential opinion leaders" is the important nodgize of node, the larger probability of the user to become
which has lots of adjacent nodes on a topic. "potential opinion leaders". Setting m as the threshold to
We propose two metrics to identify “potential opinion represent the fans number of the users, and S|mpllfy data via
leaders™ increasing the value of m gradually ano_l deleting the user

whose fans less than m. In the end, we find these users’ real
i. Fans number; identity, and observe their identity tags to determine what kind
- . of events they will follow. For example, if a user's identity

ii. Identity tags of users. tags indicate he focuses on agriculture, rural areas and farmers,

Firstly, parameter | represents the fans number of socialamely the value of D is "agriculture, rural areas and farmers”,
network users, it also represents the degree in graph we has@ the agriculture, rural areas and farmers events will attract
formed. If Fy follows Fx, there is a connection between Fy andlis attention especially, once he participates in the topic
Fx, and from Fy to Fx, Ix = 1; If Fz follows Fx at the samediscussion, he will drive lots of his fans and enable it to be hot.
time, there is a connection between Fz and Fx, and Fz to Fx, According to formula 3.1, the user is the "potential opinion
= 2. Secondly, parameter D represents the weight of ustgaders" of agriculture, rural areas and farmers. According to
identity tags, which is the keyword such as "official Table 1, the event belongs to the society and people's
corruption”, this shows what kind of events in the socialivelihood, so its weight is between 0.4 and 0.6.
network community will attract their attention. "Potential
opinion leaders" P can be expressed by parameter | ala%
parameter D as follows:

The algorithm of identifying "potential opinion leaders" is
scribed as follows:

Algorithm 1 "potential opinion leaders" recognition

P=IUD (3.D method:
WU o . Begin
represents | and D are a kind of mutual follow Extract the mutual follow data from the social network
relationship, it shows that when the probability of some user for =0 to 521
becoming opinion leaders is large, which means the value of | countl _ o _
is large, this user will become different kind of opinion leaders recognize "potential opinion leaders” according tnd
based on the_ (_iifference of D. Equation 3.1 indicates that Dﬁndthe real identity according to ID
"potential opinion leaders" are the users who have output the weight of user identity tags
accumulated a certain amount of | while follows D category end

events highly and participate in the discussion in the initial
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I1l. EXPERIMENTAL EVALUATION

A. Fans’ number of fotential opinion leads™

We use a real data set extracted from Sina microblt
evaluate our approach. For the data set, we extract n
follow relationship data 0521 social network users from 1
to 20th of February 2013, including the users ID informa
The Figure in Original Data column of Table 2 is the netv
diagram of 521 social network users mutual fol
relationship data, we take each social netwuser as a
network node, and edge represents the follow relatiol
between the two nodes.

The openness of Social network makes any internet
can become social network users once regisin
consideration of some users have only a handful of, we
need do data preprocessinge\&et parameters m to repres
the fans threshold number of social network users and :
different valueto represent the minimum number of faand
the results arshown in the following table

TABLE Il. THREE GROUPSOF EXPERIMENT RESULTS BASED Ol
DIFFERENT VALUE OF M.

paramete| primary | experimentl | experiment | experiment
rs data 2 3

value of m=0 m=500 m=100( m=1500
m

nodes 135864 114228 7804¢ 43331

number

edges 286456 221393 12834: 60747

number

mutual : il

follow : ;

network 1 3

graph | .

With experiment 1, we can see thsattingthe value of m
as 500has nothing to do with the recognition of "poten
opinion leaders" when there at®usands of nodes and ec.
That is to say, if the fansumber is less than 50then he is
less possible to benw "potential opinion leader: Compare
experiment 2 with experiment fhe fans number is le than
1000 still have a tiny influencet is observed by experime 3
that when the value of m is adjusted for 1500, netw
diagram shows more apparent structure features, anc
nodes become clearer. These spec@les are part of the
521 social network users, ttgmilarity of them is the fans
number is very large. Thad to say, if the value of | is larg
the users are importarifter statistics, these special nis are
34 totally, and is shown in Fig. 3.

FIGURE 3.MUTUAL FOLLOW NETWORK GRAPH OF 34 SPECIA
SOCIAL NETWORK USER¢
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The 34 usershown above are tl ones who have a large
probability to becomépotential opinion leaders Finding real
identity of these users visocial network, the we find these
users’ fans number is reallgrge. Large fans number makes
these users haven greater influence in social netwc
community, and they cagrive more users to participate in 1
topic discussionln addition, Fig. 3 also shows that th
special users have "attentior- be followed" relationship
between each othemt the same tin. People with greater
influencefollow on each other, ai if they participate in the
same topic interactiorthe influence is doub, this makes the
ordinary events warm rapic. At this moment, these users are
more likely to be thépotential opinion leacrs” of this event.

B. Evaluation of identity tac

Another condition is the identity te of social network
users. The identity tagsan help us know what category
event these users winave qualification t become "potential
opinion leaders" willfollow and then become what kind of
"potential opinion leaders Add ID information of the 34
users and drawnutual follow relationshifgraph, as shown in
the Fig. 4 below.

FIGURE 4. MUTUAL FOLLOW NETWORK GRAPH OF 34 USEF
CARRYING WITH ID.

Select somenodes randomlffrom Fig. 4, and find their
real identity according tdhe ID, the results are shown in
Table 3 followed.

TABLE Ill. THE REAL SOCIAL NETWORK IDENTITY OF SELECTEL

USERS
Microblo | Information of identify tag | Fans number| Identity
gD tags by
weighr
18130801 Angel Investo 11572873 0.6-0.8
81
18276520 The Chinese academy 1832897 0.4-0.6
07 social sciences countrysii
social events resear
centredirectol
17379796 network politics and pa 20644867 0.6-0.8
90 attention to people’
livelihood
12167667 | Professor of law school ( 1291720 0.6-0.8
52 Peking Universit
18077156 The national "top te 620496 0.2-04
44 official microblog" of 2011
and 2012. The national tc
tenpolice officers
microblog of 2012




From the fans number of Table 3 we can know these usetpotential opinion leaders". The former determines the
have a huge fans community, therefore the probability oprobability the users become "potential opinion leaders", the
being "potential opinion leaders" is very large. We can knowatter indicates the users will become what kind of event's
what kind of events they will follow through their identity tags,opinion leaders. ldentifying "potential opinion leaders" can
and then know what kind opinion leaders they may be. Faealize the network public opinion early warning better, and it
example, the identity tags of the user whose ID is 182765200vas important significance in the management of emergencies.
are "The Chinese academy of social sciences countryside
social events research centre director”, so the events ab(ciH}e
agriculture, farmer and rural will be more attractive to him, h
will make the event attract more users in a short time and th
rapidly become hot.

Although the approach proposed in this paper can identify
"potential opinion leaders" in the social network
é:ﬁ)mmunity quickly and effectively, but it is still needed to
improve the recognition criteria in the future study, add other
influenced factors gradually, such as geography, nationality

IV. RELATED WORK and so on to make "potential opinion leaders" enhance its

Currently, the research works about opinion leaders mainly
discuss the opinion leaders whether exist or not, analyse the
characteristics and influence of them, and propose recognition
model. Reka Albert et al summarized the progress made in t
field of complex network in recent years, they introduced th
research results of network topology and dynamics, an
discussed the random networks, small-world network, scal
free network, the interaction and robustness between network
topology[4]. Zhiming Liu built the social network opinion
leaders index system by using users influence and us
activities, he used chromatography analysis method and rouogﬁ
set decision analysis theory to identify and analyze the opini
leaders[5]. Fusuijing Cheng et al proposed new algorithm t ]
identify opinion leaders in BBS [6]. Shrihari A. Hudli et al
presented an approach to identification of opinion leaders
using the K-means clustering algorithm which does not requirg]
knowledge of the user’s opinions or membership in other
forums[7]. Yuzhen Li et al took advantage of activity, [5]
propagation and coverage to assess the influence of social
network opinion leaders, built the evaluation index
system[8].Matsumura N et al proposed the influence diffusioff!
model based on text, the model could find influential
comments, terminology, and members of network
community[9]. Longwen Zhao et al proposed social networkz)
topic heat prediction model which based on the participative
behavior of opinion leaders to study the development trend
and characteristics of social network hot topics[10]. Dachen§l
Qu et al proposed three new methods to study hot events
propagation and diffusion of innovation of them is important[
for finding opinion leaders[11]. Michael Bendersky et al ]
proposed aexisting term dependence model that can be trained
by using assigning weights to concepts[12]. [10]

These researches have proved the existence and
importance of opinion leaders, and have proposed a variety Bfll
recognition models and data mining methods, and they havea
profound significance. But the researches about opinion
leaders are all based on the precondition that hot events have
already formed, which doesn't match the generation[12]
transmission, evolution of the dynamic development process
of hot events.

V. CONCLUSION AND FUTURE WORK

"Potential opinion leaders" means the small group who
promote ordinary event develop before it become hot, and it
matches the actual development process of hot events even
more by starting from the early development stage of the event.
In this paper, we use fans number and identity tags to identify
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effect gradually in the early regulatory stage of network.
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