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Abstract Generating complex network models can help researchers to understand network behaviors and simulate the
transmission processes of disease epidemics and information diffusion. It is also important to generate complex networks
meeting the characteristics of real networks and having structural diversity. A network generation algorithm TCMSN
(Scale-free Network with Tunable Clustering Coefficient and Modularity) was proposed to generate scale-free complex
networks with tunable clustering coefficient and modularity. TCMSN can adjust modularity by changing the mixing pa-
rameter and adjust clustering coefficient by changing the global preferential attachment probability and mixing parame-
ter of the network. It adopts a reasonable strategy about adding edges in networks to maintain the scale-free characteris-
tics,as much as possible without destroying network diversity. Experimental results on artificial data sets and real net-
works show that the proposed TCMSN algorithm can not only generate scale-free network model with tunable cluste-
ring coefficient and modularity, but also generate network model closed to the community structure of the real net-
works.
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Table 1 Typical statistical indicators of some complex
network instances
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Fig. 3 Clustering coefficient and modularity for different b while a=0.7 and p=0. 2
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Fig. 4 Results of Louvain algorithms for different p while

N=300, a=0.5 and b=0.5
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Table 3 Comparison of TCMSN and Louvain in modularity for
different ;2 while N=300, a=0.5 and 6=0.5

N L a b ” cC m m”
0.1 0.28340.062 0.66240.027 0.668=40.011
0.2 0.231£0.064 0.620£0.016 0.627£0.014
300 806 0.5 0.5 0.3 0.185£0.049 0.557+0.018 0.566=0.013
0.4 0.14840.049 0.49040.020 0.496=40.017
0.5 0.105£0.031 0.375£0.021 0.429+£0.012
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Table 4 Parameter setting of TCMSN

name N kb Dmin  Dmax r, " a b

Dolphins 62 4 7 25 1.5
polBooks 105 4 10 41 1.
ca-AstroPH 18772 32 40 1700 1.5
cit-HepPH 34546 20 40 4700 1.
ca-CondMat 23133 46 40 1500 1.
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Table 5 Comparison of BTER, LFR and TCMSN on real

data set
name model N L dmax cc m”
original 62 159 12 0.259  0.526
BTER 61 165 15 0.361 0.581
Dolphins
LFR 62 159 12 0.287 0.535
TCMSN 62 159 12 0.271 0.522
original 105 441 25 0.488 0.519
BTER 125 564 24 0.530 0.625
polBooks

LFR 105 441 25 0.309  0.523
TCMSN 105 438 25 0. 497 0.532
original 18772 198050 504 0.631 0.621
BTER 18679 205594 454 0.645 0.750

ca-AstroPH
LFR 18772 197608 504 0.165 0.632
TCMSN 18772 198050 504 0.620 0.644
original 34546 420877 846 0.285 0.707
. BTER 34496 469327 841 0.293 0.626

cit-HepPH
LFR 34546 420875 846 0.098 0.695
TCMSN 34546 420877 846 0.284 0.698
original 23133 93439 279 0.633 0.719
BTER 23133 94689 265 0.642 0.726

ca-CondMat
LFR 23133 93431 279 0.075 0.726
TCMSN 23133 93439 279 0.633 0.713
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Fig. 5 Community division under Louvain algorithm(Dolphins

data set)
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