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Abstract: In recent years, there has been widespread attention on hypergraphs as a research hotspot in network
science. The unique structure of hypergraphs, which differs from traditional graphs, is characterized by hyperedges
that can connect multiple nodes simultaneously, resulting in more complex and higher-order relationships. Effec-
tively identifying important nodes and hyperedges in such network structures poses a key challenge. Eigenvector
centrality, a common metric, has limitations in its application due to its locality when dealing with hub nodes with
extremely high degree values in the network. To address this issue, the hypergraphs were transformed into their cor-
responding line graphs, and non-backtracking matrix centrality was employed as a method to measure the im-
portance of hyperedges. This approach demonstrated better uniformity and differentiation in assessing the im-
portance of hyperedges. Furthermore, the application of both eigenvector centrality and non-backtracking matrix
centrality in assessing the importance of nodes in hypergraphs was explored. Comparative analysis revealed that
non-backtracking matrix centrality effectively distinguished the importance of nodes. This research encompassed
theoretical analysis, model construction, and empirical studies on real-world data. To validate the proposed method
and conclusion, six real-world hypergraphs were selected as experimental subjects. The application of these methods
to these hypergraphs confirmed the effectiveness of non-backtracking matrix centrality in identifying important
nodes and hyperedges. The findings of this research offer a fresh perspective and approach for identifying key ele-
ments in hypergraphs, holding significant theoretical and practical implications for understanding and analyzing
complex network systems.
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Figure | Schematic of converting a hypergraph into a line graph
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AR LR K L) TPR SRR IPR s R IPR sl IPR
24 1436 403 0.003 8 0.003 7 0.1379 0.1376
B 1453 327 0.004 7 0.004 6 0.070 0 0.069 1
TAEA T 662 92 0.005 8 0.005 6 0.146 3 0.142 1
iAB RBC_283 825 342 0.002 25 0.002 24 0.403 3 0.403 2
iAF692 1203 628 0.001 439 0.001 438 0.43528 0.43524
iAF1260b 3630 1668 0.000 574 0.000 573 0.494 727 0.494 715
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