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Topology and robustness analysis of airline hypernetwork

SHU Yonghao, GUO Jinli
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Based on the hypernetwork method, the airline hypernetwork is formed with airlines as nodes and civil transport
airports as hyperedges in this paper. The key nodes, key hyperedges and the stability of the network are analyzed. The results show
that the network presents Small-World, and the degree and superdegree of node distribution of the network do not obey scale—free
distribution. Then random attack and deliberate attack are used to study the robustness of the network, and the global efficiency and
clustering coefficient are used to measure the invulnerability of the network. After further analysis, the airlines and airports that need
to be protected are found, and the corresponding suggestions are put forward to optimize the network. Under the malicious attack on
the hypernetwork of airlines, a certain airline company may delay or suspend the departure, so that it is unable to sign another airline
company. The research results can provide some suggestions to deal with this situation, and avoid or reduce economic losses.
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Fig. 1 Non uniform hypergraph
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Fig. 3 Diagram of airlines hypernetwork model
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Fig. 4 Degree distribution of airline hypernetwork nodes
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Fig. 5 Hyperdegree distribution of airline hypernetwork nodes
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Fig. 6 Scatter graphs of degree and hyperdegree
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Fig. 7 Hyperedge hyperdegree distribution of hypernetwork
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