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Fig. 1. Algorithm flowchart of ISAM model.

e Gzl\':“ ( GB\..\.;:

Pl 2 T 2 R] [R)AG 256 J7 1 ( Hsf J 190) 4% A 51 441
Fig. 2. An example of ISAM model for temporal network.
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Fig. 3. Super-adjacency matrix model based on inter-layer isomorphism rate in temporal networks.
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Table 1.  Eigenvector centrality of nodes in temporal network of Fig. 2.

ik [25] Sk [26] R
WG G, Gt G G, G W G G, G,
1 0.2809 0.4413 0.2392 1 0.3739 0.4742 0.2287 1 0.4119 0.4241 0.3230
2 0.0542 0.2444 0.1978 2 0.0 0.1986 0.1629 2 0.0 0.1413 0.1251
3 0.1934 0.3094 0.3184 3 0.276 0.3558 0.2695 3 0.3212 0.3150 0.3496
4 0.2189 0.4247 0.3233 4 0.2383 0.3621 0.2320 4 0.2030 0.2959 0.2391
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Table 2.  Temporal distance of nodes in temporal net-
work of Fig. 2.
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Table 3. Basic statistical features of Workspace and

Email-eu-core.
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Fig. 4. Results of Kendall’s 7 for eigenvector centrality and
difference of temporal global efficien- cy. The blue diamond
is the ISAM method, the red square is the SSAM method,
and the others are the results of the SAM method with dif-
ferent parameters: (a) Result for Workspace by ISAM,
SSAM and SAM method; (b) result for Email-eu-core by IS-
AM, SSAM and SAM method.
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Abstract

The identification of important nodes can not only improve the research about the structure and function
of the network, but also encourage people to widely promote the application fields such as in infectious disease
prevention, power grid fault detection, information dissemination control, etc. Currently, numerous conclusions
have been proved on the identification of important nodes based on the static-network, which may lead the
general property to be weakened as resistivity and conductivity experience the dynamic evolution of the
relationship between network nodes with time. Temporal network analysis can more accurately describe the
change of interaction order and interaction relationship of network nodes in the process of spatio-temporal
evolution, and establish an appropriate temporal network model, as well as provide scientific theoretical support
for the identification of important nodes. In this paper, we pay attention to considering the intensity of adjacent
and cross-layer coupling, and propose a super-adjacency matrix (ISAM) method based on inter-layer
isomorphism rate to represent the temporal networks and measure the importance of nodes. And at the same
time, it is given that the temporal network G has N nodes and T time layers, and the ISAM is a super
adjacency matrix composed of intra-layer and inter-layer relationships of adjacent and cross-layer networks, and
its size is NT x NT. We focus on the study of the coupling between adjacent and cross-layer networks. The
traditional method (SAM) considers the isomorphism rate of adjacent layers as a constant. In the improved
method (SSAM), the connection between layers is described by a neighbor topological overlap coefficient. In this
paper, the concept of the compatible similarity between cross-layer networks is given first, and then, by
combining the projection value of vectors in n-dimensional real space and the contribution value of node
neighbors, the inter-layer approximation relation coefficient of temporal network is inferred and analyzed.
Generally speaking, it ensures the difference in coupling degree among different nodes in the inter-layer
relationship. We calculate the importance of nodes based on eigenvector centrality in temporal network, which
presents the importance of node ¢ progressing with time. Simultaneously, the robustness of temporal network is
studied by making use of the difference in temporal global efficiency. In the end, the operator of Kendall
correlation coefficient is used to evaluate the node ranking effect of different time layers between the
eigenvector-based centrality and the difference of temporal global efficiency. According to the experimental
results of ISAM, SSAM and SAM on Workspace and Email-eu-core data sets, the average Kendall 7 of both
ISAM methods considering adjacent and cross-layer network isomorphism rate can be increased by 8.37% and
2.99% respectively. The conclusions show that the measurement method of temporal network inter-layer
isomorphism rate is reliable and effective.

Keywords: temporal network, inter-layer isomorphism rate, eigenvector-based centrality, temporal global

efficiency
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