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Figure 1 (Color online) The communicability sequence entropy S y of
the scale-free network under different average degrees for different dis-
tribution exponents v. The network size is N = 1000, all the results are
averaged with 100 realizations.
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Figure 2 (Color online) The communicability sequence entropy S y of

the scale-free network as a function of the network average (k). The net-
work size is N = 1000, all the results are averaged with 100 realizations.
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Figure 3 (Color online) The dependence of the communicability se-
quence entropy S y of the scale-free network on the network size N . The
inset shows the dependence of the Sy of the ER random network on the
network size N. The networks average (k) = 8, all the results are aver-
aged with 100 realizations.
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Figure 4 (Color online) The relationship between the communicabil-

ity sequence entropy S y and the correlation coefficient r for the degree-
degree correlated scale-free network. The network size is N = 3000, all
the results are averaged with 100 realizations.
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Figure 5 (Color online) The visualization diagram of community net-
work based on BA network. The number of communities is 1 to 6, which
is expressed as C1-C6 respectively. The generation method of the com-
munity network in each network in the figure is generated according to
the method of BA network [2]. The network size is N = 900, and the
number of network edges is E = 2694. The specific algorithm is as
follows: (1) we first generate a BA network with 900 nodes and 2694
edges, as shown in figure C1. (2) Generate two BA networks with 450
nodes and 1347 edges, and then randomly disconnect a small number of
edges in each community, and these disconnected edges are connected
to the endpoints of the interrupted edges of other communities to form a
network C2 containing two communities. (3) By analogy, BA networks
C3, C4, C5, and C6 containing 3, 4, 5, and 6 communities are generated.
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Table 1 The communicability sequence entropy S y of the community
structure network based on the BA network and the ER network. All
results averaged 100 implementations

AL () BAMZE IS v ERMZE ]S
1(Cl) 0.9356 0.9686
2(C2) 0.8917 0.9228
3(C3) 0.8695 0.8977
4(C4) 0.8506 0.8807
5(C5) 0.8431 0.8720
6 (C6) 0.8400 0.8644
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Table 2 Names, number of nodes, number of connected edges, network average degree, the communicability sequence entropy S y of the randomized
network models and the real networks. We treat all networks understudy as being unweighted, undirected, and without self-loops, and the data of these

networks can be obtained on the website: (http://konect.uni-koblenz.de/)

Name N E (k) S n(0k) Sn(lk) SN (2k) S n(real)
Zebra 27 111 8.2 0.9838 0.9426 0.8423 0.8354
Dolphins 62 159 5.1 0.9598 0.9412 0.9391 0.8908
Mac 62 1167 37.6 0.9986 0.9953 0.9952 0.9951
Rovira 1133 5451 9.6 0.9737 0.9406 0.9192 0.9010
Bombing 64 243 7.6 0.9794 0.9305 0.8836 0.8568
Infectious 410 2765 135 0.9920 0.9624 0.9354 0.7909
Physicians 241 923 7.7 0.9812 0.9679 0.9677 0.8463
Airports 1574 17215 21.9 0.9764 0.8716 0.8237 0.8096
Elegans 453 2025 8.9 0.9565 0.9445 0.9325 0.9306
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Quantifying complex network information based on
communicability sequence entropy

SHI DanDan, CHEN Dan", LONG HuiMin, WANG ChengKe & PAN GuiJun”

Faculty of Physics and Electronic Science, Hubei University, Wuhan 430062, China

Viewing the network system from the perspective of information, it is a key issue to construct a measure contains the
overall information of the network in the network information theory. The communicability sequence entropy based on
node pair communication capability becomes considered a candidate measure to quantify network information. In order
to explore its ability to characterize the global information of the network, we first study the influences of the topology of
the synthetic networks on the communicability sequence entropy. The results show that networks with strong heterogene-
ity, strong degree-degree correlation and community structure have relatively smaller communicability sequence entropy.
Moreover, by studying the communicability sequence entropy of some real networks and their corresponding randomized
network models, we find that the higher the order of the randomized network model is, the smaller communicability se-
quence entropy is, and the closer it is to the real network’s communicability sequence entropy. These results show that the
communicability sequence entropy of the network is sensitive to the basic topology of the network, and tends to decrease
with increasing the order degree of the network. The conclusions provide evidence for the ability of the communicability
sequence entropy to quantify the overall information of the network.

complex network, information measure, communicability sequence entropy, topology
PACS: 89.75.Hc, 89.75.Fb, 89.20.-a, 89.70.+c
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