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The Influence of Network Centralities on

Prediction Accuracy of Complex Network Systems

TomovAa Suzuki'! and SHiNicHI IKEDAT!

To analyze complex systems in real world, the coupled map lattice (CML)
and the global coupled map (GCM), which model real systems basically, are
often used. In the present paper, we applied the modified CML whose network
structure is composed by the Watts-Strogatz (WS) model to discuss complex
systems from the viewpoint of complex network science. Although the original
CML are composed by the regular network, the modified CML can analyze be-
haviors and dynamical structures of complex systems composed not only by the
regular network but also by the small-world network and the random network.
In addition, each node composing a network interacts with the whole of system
according to each location of nodes in the network. In the present paper, we

characterize each location by network centralities—the degree centrality, the
betweenness centrality and the closeness centrality, and then we discuss dy-
namical structure and predictability of each node. Moreover, in the case of
predicting future behaviors, especially in stock markets, it is possible that the
predictability of each node is affected by network centralities. In order to con-
firm the universality of the possibility in general complex systems, we analyzed
the modified CML by changing its network structure as a model including the
essence of complex systems.
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Fig.1 Diagram of the network centrality. The node F has the largest degree centrality, node I has

the largest betweenness centrality, and node G has the largest closeness centrality.
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Fig.2 Changes of (a) the cluster coefficient C;(p), (b) the degree centrality K;(p), (c) the closeness

centrality D;(p), and (d) the betweenness B;(p) according to network topology p of the mod-

ified CML. Solid line shows each mean value of nodes 4 and dashed line shows each standard

deviation.
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Fig.3 Correlations between each centrality of nodes according to network topology p of the
modified CML.
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Fig.4 The degree of synchronization among nodes in the modified CML. Figure (a) shows ®(p, €),
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Fig.5 Figure (a) shows the maximum Lyapunov exponent Aps(p, €) of the modified CML, and Fig.
(b) shows the Lyapunov dimension Ap(p, ¢€).
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Fig.6 The mean value of each prediction accuracy of nodes in the modified CML. Figure (a) shows

the accuracy (vi(p,€)); by Egs. (2)(3) using all time-series data of nodes for predicting node
i, and Fig. (b) shows the accuracy (I';(p, €)), by Egs. (4)(5) using a single time-series data of
node 1.
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Fig.7 Correlation diagrams between the cluster coefficient C;(p, €) and the prediction accuracy
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