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Abstract

Community structure is a common and important feature in many complex networks, including bipartite
networks. In recent years, community detection has received attention in many fields and many methods have
been proposed for this purpose, but the heavy consumption of time in some methods limits their use in large-
scale networks. There are methods with lower time complexity, but they are mostly non-deterministic, which
greatly reduces their applicability in the real world. The usual approach that is adopted to community detection
in bipartite networks is to first construct a unipartite projection of the network and then communities detect in
that projection using methods related to unipartite networks, but these projections inherently lose information. In
this paper, based on the bipartite modularity measure that quantifies the strength of partitions in bipartite networks
and using the HellRank centrality measure, a quick and deterministic method for community detection from
bipartite networks directly and without need to projection, proposed. The proposed method is inspired by the
voting process in election activities in the social society and simulates it.
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00 Input: G = (U, I, E), Bipartite Network; Output: CS,
Detected Community Structure

01 forvVx,y€Udo

closed 4—paths centered on node x

02

cc(x) «
4—paths centered on node x
03 Calculate hellinger dist. (x,y) from

hellinger matrix ofallu € U

04 V, « U;

05 whileV, # @do

06 u <« argmin,{cc(x)|x e, }; V,, « V, —{u}

07 LDN1(u) « {v||IN(v)| > IN(w)|,v € NN(u)}
08 if LDN (u) = @ then

09 There is no vertex whose degree is larger

than zin the neighborhood of v and u votes for itself

10 forvVz € LDN(u) do
. 1
11 sim(u, z) « hellinger dist.(u,z)
12 v « argmax,{sim(u,z)|z € LDN(u)}
13 if sim(u,v) = 0 then
14 The similarity between v and vis 0, u

nominates itself as a candidate and votes for itself
15 if v has not voted for other vertices then u
nominates v as a candidate, and votes for v

16 else v has voted for other vertex, u votes for
that vertex also

17 return CS_init

18 (S « CS_init

Uyl
1 @|CS| Ye. Y.

19 Q « X5 ———)

20 while (|CS] > 1) do

21 for v C;,CECS do

22 if Sxeve, Ty e ve, momer aniey) = @ threshold) then

ke, kpWE
23 AQ (_ZVUserECj&ItemECi(TLp_?L
24 Calculate the modularity after joining the selected

pair of communities and record the current largest
modularity and the corresponding community structure as a
CSmax

25 CS < CSpax

26 return CS
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