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ABSTRACT

With the rapid and widespread popularity of the V2HB there are various forms of online social nekwo
with interactive features based on WEB2.0 are gdimgy, such as Facebook, renren.com, microblog,
Wikipedia, etc.. Online social network can provigeople a platform unrestricted in geographical.etim
resources, and position, this make it easier fopf@geto comunicate with each other in various feland
online social networks also have important inflieena realistic society. The research on networkcsire
and information diffusion of the online social netks is hotspot. Network structure contain the gegson

or ID mining ,the recommendation based on theicglat Through analysing the network structure ef th
nodes and key node in online social network reseasccan grasp the relationship of the nodes, fzatdg

an important mean to know the public opinions, dechetwork advertising strategy, find critical or
important person. The study of the online socialwoek information diffusion focus on dynamics
modeling of diffusion, searching information soues®l portraying information diffusion path, maximig
and minimizing the information dissemination, amda®; through studying information dissemination on
the online social network, people can forecast imbervention the effect of the information diffosi
which can guide information dissemination in thedi@ble direction. This paper reviews the network
structure and information dissemination of onlineial network, and the two aspects of the majoeassh
methods are compared and analyzed.
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1. INTRODUCTION safeguarding the country's political stability and
economic and cultural development.

With the development of the computer and

WEB2.0, people’s interact has undergone a

tremendous change compared with the tradition lationships between individuals in society beeaus

I . . 0f some form of contact, which consists of a
form of _com_mumcaluon.. In the .tradltlonal SOCIety’coIIection by the individuals within the network |
Information interaction is restrained by geographyve network, the individuals may be a reality ose a

time, status, and other factors while online socié . RO
ell as a virtual one, such as individuals, groaps

networks available to people only need to rely o i . ,
computer and network to carry out unlimited eb network ID number; the relationship between

. . . : : the individuals can also be real or abstract, agh
interactive virtual social platform. Now it has . . .

. . relatives or friends in the Network. Based on the
become the means of widespread interperson

communication, for example: FaceBook, Wikipedia&aractenstlcs of the social network, researchers

Renren network, QQ, etc. Through the Sociaiilenerally use the Figure as a tool to model theakoc

networks, people can share information, explore t Iehvrvgroklg t:]t;eing?\;?(?ﬁallr}nt?hee ggi?; r:(étvrvec})rﬁlr(esel nlt the
topics of collaborative editing, chat and so on 9

covering the areas of politics, military, economicstéhdeg:c:gi;?ﬁgvsv%?ithe relationship of the individua
culture and others. Although online social network '
is a virtual one, it has the tremendous force on Online social network is the virtual community
politics and economics in the real world, which isvetwork based on the Internet technology. Online
shown in the cases of interaction of network publisocial network structure is determined by Web
opinion and proper delivery of online advertisinghodes and the relationships between the nodes all
with less input but rapid product sales. Studyrmli together. Node is formed by the Web registered user
social network is of great significance for

Social networks (SN) refers to a network of
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or ID and the relations between the nodes ammvertising to the top influencial node and will
generally existing in the form of Web links. obtain better advertising effects at lower cost.

2. OVERVIEW OF THE RESEARCH OF To rank the node, the first step is to model th
THE SOCIAL NETWORK STRUCTURE network in graph. The node ordering is mainly
directed against an application scene, establish th
Network focused on the excavation of key nodegsenter node to fit the scene through the center of
By analyzing the network structure, people canode scheduling. Node centrality can be seen as the
understand the social network node relationshig. Tllistance between the node and other nodes and with
research on the network structure is the analysis athe specified attribute node number bigger, the
prediction of network public opinions, makingnode’s centrality degree is bigger. Centrality can
network advertisement strategy and excavatingortray degrees of importance of a node. The shorte
important means. the distances from the node to the others, the more
important it will be in the social network. In 1977

Online social networks have their own networ :
reeman proposed betweenness centrality to

structure, whose structure is composed OT th easure centrality [1]. Betweenness reflects the
relationship between the nodes and the evolution

. . . imes when a node was passed through as the
relations. Common social networks are online socia ; .
. o : " “Shortest path to communicate, that is, Betweenness
networks, online communities, online medi

. L . Centrality can reflect the average distance from on
network, real-time communication network, online :
. : . node to the other. And the higher Betweenness
encyclopedia network, etc. Their correspondin

networks are Facebook, blog of web of scienc%,]entrs“ty wil Shﬁw :]he node alplfelared ll;requen][ly|d
video sharing website YouTube, QQ and Wikipedi € shortest path, thus more likely to be employe
The relationship of the social, networks and th(’j‘ké)y other nodes communication, so the node is more
nodes in the rezﬁ—time communication network is ng portant and with high Centrality. In 1978
directed while the relationships between the networ reeman summarized his prior research of social

. ip . . etwork node centrality and put forward two
nodes of online communities, online media an

online encyclopedia are directed. It is common that oo es of node centrality index ~Closeness
yclop L .Centralityand the degree of centrality , Degree
the graph is employed to describe the socia

network. We define the graph as G=<V,E,L.W>, incentrallty indicates the number of edges in the

which V represents the nodes set in the network; %aph: in indirected graph, degree _'S. used to show
. . e frequency of contact the node; in the directed
is the relations between the nodes set, namely th

network side; L is used to mark the node attribute%Faph’ m-_degree indicates the numbers of nodes
= . - _~“Which actively contact he node.
collection; W is to mark the set of node relatior

attributes. This section will elaborate the network Closeness Centrality can be seen as the average
structure from two aspects of social network noddistance from the certain node to the other nodes,

and the relationship structure. more higher Closeness Centrality, more shorter
distance from the node to the others and more tense

2.1. The Resear ch Of The Nodes Of with more higher centrality. The two thesises

Network Structure provide the calculating methods of the three indexe

Node is a social network entity element. It is th¢2]. Wasserman used Degree Centrality to evaluate
information producer in online social network, thehe numbers of nodes to communicate directly with
information transmission in the network and thehe other nodes, with the numbers more larger and
information consumer of network. The node is alsthe Degree Centrality of the nodes more higher
the bridge between the online social network ani@dicating its more powerful influences [3]. Talle-
social network and connects the interactionshow the comparision of the above-mentioned
between the virtue network and the real networkneasurement of centrality indexes.

The node’s research mainly concentrates on the
node discovery, evaluation and application,

including the node ranking, key node discovery and
application.

2.1. 1.Study on the node ranking

Node ranking is widely used, for example in a
social network, through the node ranking, we pat th
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Table 1:Measure Of Centrality Indexes Comparison

measure of

application
centrality | advantage defect | " Node ranking algorithms and ranking algorithm
index area has been researched adequately and applied widely.
Betweenness Mesure node Mesure S_ear_ch These algorithms mainly rely on node c_entrality and
Centrality intermediary | node itself | bridging network structure to rank the_nodes. Itis rarede
role insufficient node those research of node ranking concerned with the
Mesure data information. However, the related research is
average Search the| of great importance to the predjction ar!d apalgi;is
communi- | Not care nodes that| public opinion ,becqusg some .|.nformat!on |tself. has
cation the relation| €°Mmuni- | a  strong communication ab|I|ty.ng|—Sup¢rV|s§d
Closeness | ..-" " 44 between | -cate with PageRank algorithm proposed by Bin Gao is using
Centrality of anode | thenodes| other less Markoy random walk mpdel t_o excava.te the node
with others costly accord_mg to the multidimensional attr.|bute§ [15].
in networks RoleSim method proposed by RuoMing Jin and
Sescibeth others is used to rank the similar nodes [16].
escrioe the
Degree popular of a ngg;eittggf Search the PageRank algorithm a_nd HITS algorithm are very
Centrality node in . - key nodes | effective for node ranking according to a single
insufficient . .
networks attribute of the nodes in the network, but the
application of the current node ranking need to be
according to node multidimensional attributes;
According to the node centrality and its measurtherefore, the joint ranking according to

[12]. HITS algorithm variants is also improving
itself by adding attributes to the node [13]-[14].

index, in 1998 Page and the others proposed thsultidimensional attributes in recent years will be
famous PageRank algorithm, which is used for wethe future hotspot research of network node ranking
page nodes in order of importance, and successfully
applied to create the Google search engine [4]-[5
The famous PageRank algorithm mainly emplo
Markov random walk model. In order to make th
webpage corresponding with random walk mode
particles forward in the model, direct link struetu

Traditional online social network is homogeneous
etworks, namely the nodes in the network with the
same meaning, such as node all indicating people or
}hing. In recent years, heterogeneous network
appeared different with homogeneous networks and

of the webpage with jump probability of thisdevelops very quickly. In the heterogeneous

webpage was successfully converted to particl&etwork’ nodes can b? Of dif_ferent classificgtihnn,
forwardprobability. Because of the diﬁerentexample some node indicating people while others

webpage nodes with different center degree a ing.  there  are b'g d|f(fjerence k_betweend
influence, the webpage nodes in a Markov rando eterogeneous  network node  ranking an
omogeneous one. This is because the attribute

walk model may obtain different click pmbab”ity'rk?etween the nodes is not comparable, therefore

In general, the main idea of the PageRank is tk ra | ith th id licati fh
the page nodes according to their click probability'j1 ong with the wide application of heterogeneous
etwork, the node ranking research will gradually

Besides PageRank algorithm, HITS algorithm is alsd :
to rank the nodes. But their differences are titerla 9€t attention.
is to seek key nodedhe main idea of HITS
algorithm is to set hubness and authority attriliote _ L . . .
webpage nodes: if the authority is better, then the !t IS Of significant importance to social politics

hubness between the nodes will be better.Throu%d economy to discover Key node and annotate it.

2.1. 1.Research on the key node

transferring between the nodes, interatively chande?’ €X@mple, after the study has identified the key
the values for hubness and authority and rank thQints in the network, we put the information on
nodes according to the values [6]. The tW(ghe_se points and will make the rapid d|ssem_|n§1t|on
algorithms are ranking the nodes in accordance Wi%lnformatlon. The kgy _nodes .have th? maximized
the linking structure of the nodes, without stregsi © ects in the transmission of information, thought
more associated information of the node. Thand influence, but it is a NP problem [17], the

variants of PageRank algorithm mainly improved ifPtimization problem, to find a k most influential
the node-related information, . critical nodes in social network.So the excavatifig

for example, irf : a
accordance with the topic, the nodes are sorted ['fEe key nodes are generally using a specific method
to find or label nodes in the specific domain.

Freeman used node centrality to mine the key node

B
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[2], which is the more common method, noderobability model to decide the node transmission

ranking methods such as [4]-[14],
algorithm and HITS algorithm and

PageRangower, to reduce the computational cost of the
the twojudgement of node transmission power [20]. They

algorithms can also be used for excavating kegarried out pioneering exploration in the reseath

nodes.

PageRank algorithm and HITS algorithm.

Table 2: mining the key nodes ways comparison

Table-2 show the comparision of thenline social networks to maximize information

dissemination. Later at the ACM KDD conference,
such related research in this area constantly
improved [21]-[22], wherein the mining of k-

algorithm Algorithm | Advantage application | effectors active node problemwas firstly proposed
idea and defect area by Lappas, maximizing the mformanon in the
network through the active node while at the same
According to time proving it is a NP problem to find the most
the different active K node, and no approximation algorithms
degrees of available. Then they put forward dynamic algorithm
n‘gg‘;rserget an improved dynamic programming algorithm to
the transiion| Ca'e the find the active node [21], but the question prceqmbs_
probability nOde_S have The nodes by ch_en and _others is hov_v to make the_ m_formatlon
of the node high have high | in online social networks influence maximize, then
PageRank by the degree degree | they proposed the use of greedy algorithm to find
algorithms Markov | centraliy, centrality | the key node and maximize the extended
model ,then |  but the canfind | jnformation through the key nodes as much as
mining key | lowscan | QUICkly | nossible and proved the aigorithm was validated
nodgs not find [22].
according to
the transition Similar with node ranking, the key nodes are
probability more common in the mining research of a
homogeneous network, but for the mining requires
of the heterogeneous network , the researchers need
Setgﬁgness Care the to pay more attention .
authority for | Nodes have 3. THE RESEARCH OF COMMUNITY
every high Search the RELATIONS STRUCTURE
HITS node,and hu:r:gess nodes that
algorithms then authority have high For an online social network, The links between
compute the | auality | ihe nodes, message flow and the familiar possibilit
rg)'/attr']%ntswh(')p but not quickly can be relationship structure. Relations in the
attribute of C‘;anrt?;nte diagram are shown as the edge. If the relationship
the nodes y between the nodes exists, the graph edges related
with the edge map is a determined side; if the

The application of Key node is also a researchertain

relationship between the nodes only exists with a
probability, the the graph edges

hotspot in recent years, for example, the search ggrresponding with its relation is an uncertain
the key group or people in the society according fgoundary.

the application of key node mining [18]. In 2001 Associations between structural aspects of the
Domingos and Richardson studied on how t@esearch is mainly focused on the community
expand the influence of the products in the mafk%bgmentation and mining. The studies of mass
and put forward the perspective of taking the markgegmentation and mining began in the early stage
as a social network, using nonlinear probabilitynd these studies were based on graph structure in
model to_determme the node transmission POW&Rhich graph partitioning for complete subgraph is a
and labeling those nodes as key nodes. They thigkmplete NP problem and has already been proved
that some node in a social network has strongsj, put still many researchers put forward some
communication ability an_d model the market W'trbxploratory algorithm for graph partitioning and
the final Markov random field [19]. community division to solve the problem, for

In 2002, on the basis of the market in 2001, the§¥@mple, an earlier Kernighan and Lin who

modeled the market and further used the line&oPosed the heuristic algorithm, which is used to
map segmentation, thus making the communication
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between the segmentation graph is less, while tie complex networks in this field has been a long
node communication in the sub-graph is morhistory and produced a lot of research resultslyEar
frequent. This algorithm can provide the theoryn the 1927 Kermark presented SIR model, which is
basis for the parallel processing mechanism and used to study the epidemic transmission mode.
mainly divided into two stages, first using theWherein S represents a vulnerable state, | infectio
aggregation method to split and generate subgrapdtatus, R removed state. The model was used for the
to use edge cost reduction principle to readjust tistudy of infectious disease, and later this model i
sub-graphs [24].Later Newman proposed to emplagpplied more and more extensively, even for
betweenness centrality for mass segmentation aimdormation  propagation in networks. For
mining, which first used to map division, theninformation on the online social networks in the
recalculated edge weight with Betweennesgropagation process, | indicates node alreadyeén th
Centrality and in the end adjust the subgraph [2%)formation state; S shows the state where node is
Kumer and the others researched the structures radt getting the information, but it will easily géte
online social network and its evolution, and foe thinformation from other | state node; R indicates |
first time put forward the evaluation method ofmode no longer diffuse information to other nodes.
structure and evolution force [26]. In recent year$he situation of a node can be S->I->S or S->I->R,
the study is more targeted, for example, to rebearahich can well explain the computer virus
how to search for community in the dynamic anghropagation in networks.However, with the constant
large-scale social network [27]. Some of the recechange of the forms of information, social network
researches focus on certain aspects of the efiéctsdevelopment makes the network node heterogeneity,
the community attributes on social network strueturwhich makes the information in different nodes
[28] and the functions of the societies in the mmli perform in different meanings and forms in
social network information dissemination or safetyransmission, so SIS or SIR models can no longer
role [29]-[31]. explain well new information dissemination;
therefore, in recent years many scholars study the
propagation characteristics of the information in

e”'arg'.“g_ and reduqlng the mformatlo_non"ne social network, model, network structure and
transmission, so studying of the community haracteristics

structure can control or guide the dissemination of
information. The community structure of The transmission of information in the online
heterogeneous network, online social networks, arsbcial network has a very close relationship with
the mutual mapping of the real social networlonline social network features. In 1999 Faloutsos
structure should be concerned. M,etc. has found that Internet has a power-law

distribution characteristics through the study of
4. gtlJI':\f:'\L/JI'SA;gYN g';ls';iggm ATION Internet [36]. In recent years researchers resedrch

the famous Facebook, MySpace, YouTube and

inflc:rn:Ztioor: dsilsggsrgzqﬁﬁgtio;]mi?]ort?;ace Iigr ;exi:marclzgl_:lickr online social network and proved that online
. y. ol AMPC o cial networks possess the properties of power-law
the influences of rumours transmission in th

network on the stability of the society, dissenimat %'St”bu“on’ aggregation, small world [37]-[39].At

of the breaking news, the influence of advertisame}whe same time, researchers have proposed the

; oo information dissemination of online social network
on the product sales, literature transmission akbo : . .
. - -and the epidemic spreading in the real world share
sales, collaborative editing of encyclopedi

problems [32]-[34]. Although the spread oﬁhe same mode [39].

information on social networks will produce various i)In recent years, the research of the information
forms of questions, overall the present study idissemination in the online social network mainly
mainly concerned with how to make the informatiorfocused on information propagation path network
in online social networks to maximize and minimizeand source derivation; the characteristics of ngtwo

the transmission [35]. Although the form ofinformation transmission in heterogeneous society,
information dissemination varies, the informatiorthe transmission cycle, the discovery and predictio

communication model, communication drive forceof topic conversion; maximization and minimization

and mode of transmission on social networks is venf the effects of the information in online social

similar. network.

Community structure functions the role of

Information transmission in the online social Derive information sources through the research
network is a complex network transmission casef the information dissemination process in online
and propagation model and transmission dynamis®cial networks and describe the information

B
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transmission network structure [40]-[43], in whichwell as expanding or minimizing. The researches of
Adar and Adamci earlier researched the drawingformation change, the position where broadening
method of the links, through which, disseminatién oor narrowing happens, its path and the forecasting
information passed through [40]; Leskovec,etdhe changing trend are inadequate and will be lattac
studied the information propagation path and itgreat importance.
hierarchical structure [41]-[42];
Gomez_Rodriguez,etc. worked out a highly efficient” CONCI.‘USION. . .

The online social network is an important

algorithm  NETINF to detect information : : S .

communication path layer network structure, anBIatform _for _mform_atlon dlf'fus_lon and interperséna

derive the information source [43]. communication. D_|fferen_t topics can be exchanged

and ideas and viewpoints can be shared among

i)t is significant for social and political stdiby  different groups of people in different regionstie

and economic development to track down the topiemline social network, which makes the people's

and ideas of online social networks. Jure Leskovegmints about political and economic can spread

and others divided the online social network topicguickly. It is very important for the social statyil

into the mainstream media and blogs and madeaad commodity promotion, etc..

guantitative research of the probability of topins

different media ( for example, news media, blogs

and the transmission time of topics in differen

medium, which shows, through a large amount

The current research on the network structure and
ﬁ'le information diffusion of the online social
qetworks is mainly focused on nodes ranking, the

data, that most of the topics are from the maiastre (?<ey nodes mining and its dynamics and influence of

i o the information diffusionin in the homogeneous
with the average transmission time of only abo#bt 2. etworks
hours; only a few topics from a blog, and from th& '
blog to the mainstream media [44]. Research on network structure in a heterogeneous

network still more inadequate, and the solution to

iij)In recent time, David Kempe,etc. studied th . S
maximum impact of the information in online socia(Tthe problem in the homogeneous network  inability

networks [45]; Ceren Budak and others researché% use in a heterogeneous network. Therefore,more

the minimization of the effects[46]. The two Stud))'esearch on the “e“_’Vork structure in th(_e
“heterogeneity online social network are needed in

groups all agreed that information influence i S )
diffused by a number of highly influential node.Thjhe future , mainly include the following content.

maximum is to influence the higher node Nodes in the heterogeneous networks represent
dissemination of information while to minimize todifferent species, and the property of different

limit higher node for the dissemination ofspecies is incomparable. So, further study on

information, but the optimal search for influenti@l heterogeneous network is needed, including:

node is a NP problem [45]-[46]. David Kempe

proposed the natural greedy algorithm based on hill
climbing strategy with the forthcoming Domingos ii)standard of the key nodes and the mining
and Richardson introducing the linear thresholghethod for that in heterogeneous network.Define
information dissemination model and independenr{nd the mining method of the communities in
cascade information dissemination model [47]-[48heterogeneous network

which is the influential node algorithm to find the | . .
optimum K [45]. Ceren Budak,etc. Proposed |||_)And We_ShOI_"ld pay attention to t_he §tudy|ng of

forecast hill climbing algorithm to predict and é&b the information diffusion as the following:

the online social network node state, and use hill Mutual influence between the online social
climbing algorithm to find out the highly influeati network and the real society, then the model and
nodes. The experiment proved their method hagsessment of the influence.

higher efficiency and more accurate identification o _ :
ability [46]. Finding the source nodes at which information

content changed, or information expanded and
At present, information dissemination researcbeduced, or the path of information diffusion and
mainly concentrates on the transmission poweforecasting diffusion trend.
transmission model and information expansion and
limitation. The researchers have studied thBEFRENCES
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i)nodes ranking in heterogeneous network.

379



Journal of Theoretical and Applied Information Technology
31% May 2013. Vol. 51 No.3 3

© 2005 - 2013 JATIT & LLS. All rights reserved-

SATIT

E-ISSI¥17-3195

ISSN: 1992-8645 www.jatit.org

[2] Freeman L.Centrality in social networks[14] H Chang, D Cohn, and A K McCallum.
conceptual clarificatiohJ] .Social Learning to create customized authority lists:the
networks,1979,1(3):215. proceedings of the 17th International

[3] Wasserman SFaust K.Social networks  Conference on Machine Learning, 2Q00] .
analysis: methods and 127-134.
applicationg M] .Cambridge: Cambridge [15] Bin Gao,Tie-Yan Liu,Wei Wei,etal. Semi-
University Press , 1994:249. supervised ranking on very large graphs with

[4] Page L Brin S Motwani R etal.The rich metadata:Proceedings of the 17th ACM
PageRank Citation Ranking:Bringing Orderto SIGKDD international ~ conference  on
the Wel R/OL] .(2008-12-28) [2012-08-  Knowledge discovery and data mining |,
22].http:/filpubs.stanford.edu:8090/422/ 2011 C] . New York: ACM, 2011, 96-104.

[5] Brin S, Page L. The anatomy of a large-scalé16] Jin R,Lee V.E,Hong H. Axiomatic ranking of
hypertextual Web search network role similarity:Proceedings of the 17th
engind J] .COMPUTER NETWORKS AND ACM SIGKDD international conference on
ISDN SYSTEMS,1998,30(1-7):107. Knowledge discovery and data

[6] Kleinberg J.M. Authoritative Sources in a  Mining,2011 C] .New York: ACM, 2011, 922-
Hyperlinked Environmeritd] .JOURNAL OF 930. i
THE ACM ,1999,46(5):604. [17] Kempe D,Kleinberg J,Eva Tardos. Maximizing

[7] Nie L,Davison B D,Qi X. Topical link analysis e Spread of Influence through a Social
for web search: Proceedings of the 29th annual Network:Proceedings of the ninth  ACM
international  ACM SIGIR conference on SIGKDD international  conference  on

Research and development in information Knowledge ~discovery and data mining
retrieval, 2006 C1 .New York:ACM,2006:91-  -200d CI .New York: ACM, 2003, 137-146.

98. [18] Wen F.L Tang C.J Qiao S.J etc.Mining the
[8] Wu B,Goel V,Davison B D. Topical TrustRank: ~ COre of crime network Based On Shortest Path
Using Topicality to Combat Web Spam: In- Social Network Analysis1[J]. Computer
Proceedings of the 15th international Science, 2006,33(11):266.
Conference on World Wide [19] Domingos P,Richardson M. Mining the
Web,2006 C] .New York: ACM ,2006:63-72. Network Value of Customers:Proceedings of
[9] Pal SK, Narayan BL, Dutta S. A web surfer th€ seventh ACM SIGKDD international
model incorporating topic continuityd] .IEEE conference on Knowledge discovery and data
TRANSACTIONS ON KNOWLEDGE AND mining ,200:[ C] .New York: ACM, 2001, 57-
DATA ENGINEERING,2005,17(5):726-729. 66. ) _ o
[10] Haveliwala T.H. topic-sensitive pagerank{20] Richardson MDomingos P. ~Mining
Proceedings of the 11th international conference Knowledge-Sharing Sites for Viral Marketing:

on World Wide Web 2002C] . New York: Proceedings of the eighth ACM SIGKDD
ACM. 2002:517-526. ' international conference on  Knowledge

[11] Haveliwala T. Topic-sensitive PageRank :A ?(lgrclgv:éyMaggozdaézal_%nlng 20021 .New
context sensitive ranking algorithm for Web ) ' X ' o
searchi J] JEEE  TRANSACTIONS ON [21] Lappas T,Terzi E,Gunopulos D,etal. Finding

KNOWLEDGE AND DATA ENGINEERING, Effectors in Social NetWOka:ProceedingS of the

2003, 15(4):784-796.
[12] Richardson,Domingos . The

Systems, 200[LC] . VANCOUVER: Dietterich
T G,etal,2002, 1441-1448.

[13] Kolda T,Bader B. The TOPHITS Model for

Higher-Order Web Link Analysis:SIAM
International Conference on
Mining(SDM),2004 C] .

380

intelligent
surfer:probabilistic combination of link and
content information in PageRank: 15th Annual??]
Conference on Neural Information Processing

Data[23]

16th ACM SIGKDD international conference
on Knowledge discovery and data mining
,201d C] .New York: ACM, 2010, 1059-1068.

Chen W,Wang YJ,Yang SY. Efficient
influence maximization in social
networks:Proceedings of the 15th ACM
SIGKDD international conference on
Knowledge discovery and data mining
,2009 C] .New York: ACM, 2009, 199-208.
Richard M. K.50 Years of Integer
Programming 1958-20Q8M] .Berlin:
CSpringer Berlin Heidelberg,2009:219.




Journal of Theoretical and Applied Information Technology
31% May 2013. Vol. 51 No.3 3

© 2005 - 2013 JATIT & LLS. All rights reserved-

SATIT

ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

[24] Kernighan B. W,Lin S.A efficient heuristic [35] Budak D,Abbadi A.E.Information Diffusion In
procedure for partitioning graphs[J]. Bell Social Networks:Observing and Influencing

System Technical Journal,1970,49(2):291. Societal Interests:Proceedings of the VLDB
[25] Newman M. E. J, Girvan M.Finding and Endowment,2011[C].New  York:  VLDB
evaluating community structure in  Endowment, 2011,1-6.

networks[J].Physical Review E,2004,69(2):15. [36] Faloutsos M,Faloutsos P,Faloutsos C.On
[26] Kumar R,Novak J,Tomkins A. Structure and Ppower-law relationships of the Internet

Evolution of Online Social topology:Proceedings of the conference on
Networks:Proceedings of the 12th ACM  Applications, technologies, architectures, and
SIGKDD international  conference on  protocols for computer
Knowledge discovery and data mining Ccommunication,1999[C].New York: ACM,
,2006. C] .New York: ACM, 2006, 611-617. 1999,251-262.

[27] Wang L,LouT;Tang J;Hopcroft J.E.Detecting[37] Mislove A, Koppula H.S, Gummadi K.P,etal.
Community Kernels in Large Social Networks: ~ Growth of the flickr social network:Proceedings

2011 |EEE 11th International Conference on ©f the first workshop on Online social
Data Mining ,2011[C].New York: IEEE, 2011,  networks,WOSN'08,2008[C].New York: ACM,

784-793. 2008,25-30.
[28] Wang G,Zhao Y,Shi X,Yu P.S.Magnet[38] Ahn Y.Y, Han S, Kwak H,etal. Analysis of
Community Identification on Social topological characteristics of huge online social

Networks:Proceedings of the 18th ACM networking services:Proceedings of the 16th
SIGKDD international conference on international conference on World Wide Web
Knowledge discovery and data mining WWW'07,2007[C].New York: ACM,
,2012[C].New York: ACM, 2012 2007,835-844.

[29] Ding Q,Katenka N,Barford P,etal.Intrusion ag39] Cha MMislove A, Adams B, etal
(Anti) social Communication:Characterization ~ Characterizing social cascades in flickr:
and Detection:Proceedings of the 18th ACM Proceedings of the first workshop on Online
SIGKDD international conference on social networks,WOSN'08,2008[C].NeW York:
Knowledge discovery and data mining ACM, 2008,13-18.

,2012[C].New York: ACM, 2012 [40] Adar E,Adamic L.A. Tracking information

[30] Pedarsani P,Grossglauser M.On the privacy of €epidemics in blogspace:Proceedings of the 2005
anonymized networks:Proceedings of the 17th IEEE/WIC/ACM International Conference on
ACM SIGKDD international conference on  Web Intelligence ,WI'05,2005[C].New York:
Knowledge discovery and data ACM, 2005,207-214.
mining,2011 C] .New York: ACM, 2011, [41] Leskovec J,McGlohon M,Faloutsos C,etal.
1235-1243. Cascading behavior in large blog graphs:SIAM

[31] Cormode G.Personal privacy vs population International Conference on Data
privacy: learning to attack anonymization Mining(SDM),2007 C] .

:Proceedings of the 17th ACM SIGKDD[42] Liben-Nowell D,Kleinberg J.Tracking
international conference on Knowledge information epidemics in blogspace[J].The
discovery and data mining ,2011[C].New York: Proceedings of The National Academy of
ACM, 2011,1253-1261. Sciences of the United States of

[32] Barash V,Golder S.Analyzing Social Media American,2008,105(12):4633-4638.

Networks  with  NodeXL M] .MORGAN [43] Gomez_Rodriguez M,Leskovec J,Krause A.
KAUFMANN, 2011:143. Inferring  Networks of diffusion and

[33] Swamynathan G,Wilson C,Boe B,etal.Do influence:[J]. ACM Transactions on Knowledge
social networks improve e-commerce?: a study Discovery from Data(TKDD),2012,5(4):Article
on social marketplaces:Proceedings of the first N0.21

workshop on Online social [44] Leskovec J,Backstrom L,Kleinberg J. meme-
networks,WOSN'08,2008[C].New York: ACM, tracking and the dynamics of the news
2008,1-6. cycle:Proceedings of the 15th ACM SIGKDD

[34] Yu H,Kaminsky M,Gibbons P B. Sybilguard: ~ international ~ conference on  Knowledge
defending against sybil attacks via social discovery and data mining ,2009[C].New York:
networks[J].IEEE/ACM  Transactions on ACM, 2009,497-506.
Networking,2008,16(3):576-589.

B
381



Journal of Theoretical and Applied Information Technology

31 May 2013. Vol. 51 No.3 N
© 2005 - 2013 JATIT & LLS. All rights reserved- L ———
7Y TT]
ISSN: 1992-8645 www.jatit.org E-ISSN17-3195

[45] Kempe D,Kleinberg J, Tardos Eva. maximizing
the spread of influence through a social
network:Proceedings of the ninth ACM
SIGKDD international conference on
Knowledge discovery and data mining
,2003[C].New York: ACM, 2003,137-146.

[46] Budak C, Agrawal D, Abbadi A.E.limiting the
spread of misinformation in  social
networks:Proceedings of the 20th international
conference on World wide web ,2011[C].New
York: ACM, 2011,665-674.

[47] Domingos P, Richardson M.Mining the
Network Value of Customers:Proceedings of
the seventh ACM SIGKDD international
conference on Knowledge discovery and data
mining ,2001[C].New York: ACM, 2001,57-66.

[48] Richardson M, Domingos P.Mining
Knowledge-Sharing Sites for Viral
Marketing:Proceedings of the eighth ACM
SIGKDD international conference  on
Knowledge discovery and data mining
,2002[C].New York: ACM, 2002,61-70.

382




