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Fig. 1 Random initialization of the network graph
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1: function FindOverlapNodes(y,,A,G.C)
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2 for v&€G do

3: for ¢;€C do

4 Voo = (6T IE T €O
5 if WUC’ v, then

6 C~C U {v}

7: end if

8 end for

9 end for

10: end function
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for C;&€C do
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lf >)/Z then C,' <;Cz ch
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if v&C; then
C.<C: U{v)
6 end if
7 end for
8. delete C;
9. end if
10 end for
11: end for

12 end function
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Tab.1 Parameters used to generate LFR benchmark

network graph

EITE N m k Krmax 2 Ton Noc
LFR1 1000 7 810 35 50 0.3 20 1
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LFR3 4 000 21 720 10 65 0.3 200 5
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Tab. 2 Comparison results on LFR benchmark dataset

PGS (A R7S Q I
SLPA 0.3227 0.954 1
LFR1 SpeakEasy 0.3119 0.950 9
OCPLP 0.322 8 0.962 3
SLPA 0.3236 0.957 3
LFR2 SpeakEasy 0.327 3 0.971 6
OCPLP 0.316 6 0.980 9
SLPA 0.310 8 0.942 7
LFR3 SpeakEasy 0.308 9 0.968 3
OCPLP 0.316 6 0.973 2
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Tab. 3 Comparison results of overlapped nodes

identification
Yo
Hodls 4
SLPA SpeakEasy OCPLP
LFR1 0.90 1. 00 1. 00
LFR2 0. 15 0.22 0.58
LFR3 0.27 0.49 0. 84
Ve
Hodl 4
SLPA SpeakEasy OCPLP
LFR1 0.45 0. 40 0. 50
LFR2 0.42 0. 39 0.49
LFR3 0.22 0. 60 0.70
Fi
SLPA SpeakEasy OCPLP
LFR1 0. 60 0.57 0. 66
LFR2 0.22 0.28 0.53
LFR3 0.24 0. 54 0.76
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An overlapping community identification algorithm

based on label propagation
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Abstract: Overlapping community identification is an important problem in complex network study.
An overlapping community indentification algorithm based on label propagation is proposed. Firstly,
label propagation algorithm is used to achieve the initial non-overlapping community structure. And
then, new overlapping node detection algorithm is proposed to identify overlapping nodes. At last,
according to the identification results of overlapping nodes, the communities are merged to get the
final result of overlapping community partition. The proposed algorithm overcomes the disadvantages
of the oversize overlapped nodes in existing algorithms. To verify the effectiveness of the algorithm,
the experiments and comparison with existing algorithms are carried out on LFR artificial datasets,
three benchmark open test datasets, and real soybean gene co-expression networks. The experimental
result shows that this algorithm is clear superior to the existing algorithms, overwhelmingly improves

the problem of great proportion of overlapping nodes.

Key words: overlapping communities; community identification; label propagation; complex

networks; gene expression data



