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ABSTRACT

Social network research is an important aspect led tomplex systems science. In this paper, netwbrk
relationships with students on campus is introduesdthe research object, through empirical researdata
processing, a relationship based on empirical daiatrix is established, and the build students’ eknmodel is
built, network topology characteristics is analyzdginally, the experiments prove that the proposeddel
construction algorithms and methods are feasible.
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INTRODUCTION

Social network refers to the relationship collectiformed by the actors in the society. A socialwoek is

composed of multiple nodes (representing the s@aidrs) and collection composed of the directedratirected
attachment between each node (representing thionship between actors) [1]. Interaction betweedividual

members forms a relatively stable relationship ysftesm, social network focus on the interaction leemvpeople
and the contact, so social interaction will influerpeople's social behavior, and this interactimtude friends,
school mates, business partner, racial beliefssanoh. Social network analysis has many uniquecésgempared
with traditional social analysis method, but thesinoenique one is its research perspective. It fasusesearch of
the formation mechanism of the social structure presented some social phenomenon from the pergpeift

social relations. The social structure also showwsdiversity, economic or political structure, maybehavior
structure [2].

Social network concluded that interaction betweetora can't be independent. Interaction betweesarek should
be considered before social network take "relatigoisas the unit[3], and structure viewed as relahip
architecture between the actors change the ruletlmdnternal structure mechanism based on reltidata
analysis of the social network structure (rathemthhe traditional social attribute data), andsifri turn mining
analysis relationship analysis between the essafite social phenomenon|4]

Campus network is a special social relation networkits mass, reliable empirical data acquisitiStudying the
relationship between campus students network ciectefely explained some universal phenomena ofstheal
network , dig deeper into the campus students thithmathematical relationship between the socialork at the
same time, and extended to various types of smalipy for example, make quantitative analysis, anmgntal
measures and evaluation on issues such as leaattingle influence each other in the education radhary and
middle school students of the same class, fightagively around all kinds of inner enterprise omhest
organizations, spread positive energy and so on .
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NETWORK BASIC CONCEPT
Network[5]
Based on graph theory, a network G can be expreasea simple compose of nodes and edges, denoted as

G=(V(G), E(G)), V(G) and E(G) are the point set of network and the edge set ctispy. An edge used
to connect the nodeandj(i, j [ V(G) )can be called(, j) or(j,i) . Given N nodes of network,Git can be only

expressed as a adjacency matrix A[6A = (qj )N «N ' Where

a = {1 Edge between nodeand;j
i =

0 No edge between nodlend;j
Path [7]

Given a network G, If two non-adjacent nodes cand®ected from nodeto nodg through a sequence containing
medges (i,S,),(S,S) . (S.,, DI E(G)), medges are not repeated and the corresponding atsteslose

not repeated, then the setrokdges is called as a path betweandj, mis the length of the path. The set of edges
is a path betweeinandj, wheren is the length of path. In general, there are mzaths betweenandj. The shortest

length of path is called as the shortest path.I@hgth is called as the distance, and it is denaaﬁq . For directed
network, there is a path of lengtm between i and j if the n edges in the sequence
((i,8,),(8,S), -, (S.1, DO E(G)) of each edge have the same direction for direcegdork. There is a path
of lengthn betweern andj if there are different direction of edges. Thegttnof path is the sum afedge weights.

Average path length [7]

As defined above, for an undirected and unweighttgvork, the distance betweeandj in network is defined as
the shortest path edges connecting two nodes. iTlextends a definition of describing the averagégength of
overall properties of network, the average distareteveen any two nodes in the network is the awepagh length
of the network, which can be expressed as :

1
L:]_—Zdij (1)
SN(N+D)

Where N is the number of network nodes.

Degree and degree distribution
The degreeki of nodei is the number of edges connecting directly to niodehe average degree of all nodes is

called the average degree of network, denotelﬁi aPegree of a node is divided into out-degree andeigree in

directed network. The out-degree of a node meaastimber of edges from the node pointing to otluten
connecting with the node, while the in-degree abde means the number of edges pointing to the codeecting
with other nodes. Distribution of nodes in the natvrepresents a distribution function, showing phebability of
selecting an arbitrary node of degieethat is the number of nodes of degkem the network accounts for the
proportion of the total number of network nodes.

Degree Centrality[8]
Degree centrality is the definition of centricitythe basis of degree, considering the centrafityodes is expressed
by the degree of nodes. The expression of degrdeatiey is:

DC =D A
E0)

)
Degree centrality indicates the intensity of the@directly connecting with other nodes in the metwThe greater

intensity, the stronger importance it is. It isesftused to simply measure the most important defignare of
organization. People’s position with highly centsashould be important in the organization.
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Comparison of Network Topology Feature

The indexes of network properties reveal netwogotogy characteristic from different angles, theneanode may
show the diversity characteristics in the netwdHe characteristic nature of the network nodes lmarexactly
depicted by this diversity, The comparison of fieencepts about network topology characteristic dieviing
tablel.

Table 1: The comparison of topological characteristics

No. Property Implication Comparison and expansion

1 Degree Edges numbers used to conneft&eflects the relationship between the network naxe others.Nodes with

directly with other nodes high degree for network influence the connectiatyd traversal step numbdr,
but also to consider the position of the node ertetwork
2 Clustering The existence probability of Large clustering coefficient of node means compgaanection groups in the
coefficient connection between the twpnetwork with the node as the center

connection nodes in the network

3 K-core Reflects the nodes position in|dahe greater k, the network has the very close group

closely connected group

4 Betweenness | The proportion of the shortest path fdReflects the key position of the nodes in the netwdhe greater betweennegs

centrality a node in the all path centrality illustrate that the node has the shbgeth, and the more important.
5 Closeness The reciprocal of the average The bigger the centricity illustrate that node thes nodes in the networ
centrality distance of a node to the other distance is smaller. The close to the central madesmall traversal steps

ANALYZE NETWORK CHARACTERISTIC

The relation network of 91 students can be contstdubased on relation matrix as shown in Fig.1.1F{@) is a
two-dimensional network diagram including coursal atudent. Fig.1 (b) is only a one-dimensional mekw
diagram of student, which reflects a phenomenon ¢tessmate relationships are established betwaetersts
because of selecting the same course.

(a) two-dimensional network diagram (b) one-dimensional network diagram
Fig.1: Network diagram of 91 students

According to the definition of network, charactédssalue related to network is calculated, whére average path
length is 1.30354, diameter is 2 (node 1-node S0jce this research network has close relationdtdp can be
obtained a single value of topological characterisannot be comprehensively reflect the importasica certain
node in the network. Therefore it needs to comprsively analyze degree, clustering coefficient, &reg
betweenness centrality and closeness centralitmpadson results are shown in Fig.2 below by caling degree,
clustering coefficient, Kernel, betweenness ceitjrahd closeness centrality of student network.

m Degree m Clustering coeffcient Kemel mBetweenness centrality m Closeness centrality

i
I
I

Fig.2: comprehensive comparison bar chart of topological property

TN

Histogram fully reflects the correlation of chaextitic values. As observed in histogram 4, topplolgaracteristic
values of network of 15th, 16th and 63th node imshts have the big fluctuation change. Theresis ah obvious
fluctuation of topology characteristic values im46th and 50th. The degree, K core, betweennedsatiey and

closeness centrality of these nodes are biggerdtiar nodes, while clustering coefficient is olugly smaller than
other nodes. The values illustrate that their exis¢ has a great impact on network obviously sm#ikn other

nodes. The values illustrate that their existerae dgreat impact on network connectivity and nsaldimes. The
phenomenon that clustering coefficient is smallasirates the fact that node 15, 16, 63 is thegtulassmates with
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same professional collecting data. They have etecglationship with several college students, @biher college
students do not necessarily exist this relationship

ANALYSISOF KEY NODE
According to the analysis of network charactersstibree key nodes are 15, 16 and 63. The topalbgsacteristic

values are shown in Fig.3 below after removingttiiee key nodes.

Degree Clustering coeffeient Kemel

Betweenness coeffcient Closeness coeffcient
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Fig.3: The change of the network topology value after removing the key nodes

Fig.3 shows clustering coefficient of some nodessent a reverse relationship with other nodes; ithatther
characteristic values are obviously larger tharottodes when clustering coefficient is smallere Téason is that
student elective network contains four college shis. The student elective network is formed baseaourse
selection between them so that it is very importanthose students choosing course of other celladpich have a
direct impact on the close connection of networtke odes of betweenness centrality and closenesslity are
larger than other node. However, those studentmbeig to different college having connection witbst of nodes
in the network may not have connection, which rtssinl lower clustering coefficient of nodes corresging to the
students, presenting a reverse relationship of ryittie older than me, you big ego” between clasgncentrality
and betweenness centrality.

SIMULATION ANALYSIS

The threshold is set to 0.6 after removing key notig5, 16 and 63. The average is obtained by tnéting 100
times each node. The comparison of spread frequesteyeen complete network and network of removiodenis
shown as Fig.4.

= The comparison of spread frequency Complete network
== The comparison of spread frequency Removing 15,16,63
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Fig.4: Transmission Comparison between complete network and removing node number network

As observed in figure 9, traversal steps of rempuiode network are bigger than complete network, the
difference is not too much. The reason is that agtvitself is more intensive. Though network renmteree key
nodes, impact of its transmission is not greatv@isal steps of removing node network also refgcimportant
characteristic of dense network. Instead travestggds in complete network for some node are smilltre circle
of the figure. The reason why this phenomenon agpisathe use of random number. In a word, theaturfes
provide us a way to study all sorts of small sogr@ups in depth, play a positive role of the oigation and avoid
the spread of negative emotion and behaviour.

CONCLUSION

Taking students as the object of empirical stutlis paper establishes the network channels basestudents’
understanding of course, through the design algoribf data processing, automatic processing of ecapidata
research, get matrix extraction algorithm from desielationship, finally have 91 students relatilipsmatrix.
Based on relationship matrix generation networlgidien, obtain the corresponding network topologyattristic,
and launched a topology characteristic comparisah the analysis of propagation characteristicsi@gwwof the
high close relation of network. The conclusionsasdollowing:
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(1) Network topology characteristics cannot fullgflect the importance of nodes, in the analysistetjuires
comprehensive network topology characteristicsetieieine the status of nodes;

(2) The key node contributing to the spread of nleéwork nodes reflect less Closed with high degmfethe

network, obvious change needs to be removed a égwmde transmission at the same time;

(3) Data processing to studying results is as itgmbras social network researching data. The datzepsing in this
paper proved to be feasible based on interacty@righm framework of multiple system.

Transmission Characteristics is as important asltgfy characteristics in social network researdie fiext step is
focused on deep analysis of transmission efficieranyd obtains the mathematical relationship between
transmission efficiency and network topology chsegstics.
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