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Abstract: To address the issues of single feature dimension and limited analytical perspective in hypernetwork important node identification

methods, a hypernetwork important node identification algorithm that integrates hyperdegree features and node efficiency was developed. This

algorithm uses hyperdegree to represent the local information of nodes, adjusts the contribution of neighboring nodes through an influence fac-

tor, and combines node efficiency to depict global topological influence, achieving a comprehensive evaluation of node importance. Through

monolonicity analysis, robustness testing, and SIR propagation model verification on four real hypernetworks, experimental results show that

the algorithm can accurately identify important nodes in hypernetworks.
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Fig. 1 A case study of a small hypernetwork
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Table1 Comprehensive hyper—degree of small hypernetwork
x1 NEBRERGESBE

R 5
dy, D, ©® E, CD CDE

dy D, © E  CD CDE

%' %5

1 4 15 021 060 7.16 428 10 1 3 025 035 1.75 0.61
2 2 14 012 055 375 206 11 5 11 031 0.60 8.44 5.06
3 5 18 022 0.67 891 599 12 1 6 0.14 0.44 1.86 0.82
4 1 2 033 029 1.67 048 13 3 11 021 054 536 291
5 2 16 011 056 378 213 14 1 3 025 036 1.75 0.64
6 3 9 025 051 525 268 15 1 5 0.17 0.38 1.83 0.70
7 2 4 033039 333 128 16 1 5 0.17 038 1.83 0.70
8 1 6 0.4 044 186 082 17 1 5 0.17 0.38 1.83 0.70
9 1 5 017 038 1.83 070 18 1 3 0.25 036 1.75 0.64
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Table 2 The ranking of node importance obtained by different algo-
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4 Hi4

1 3 3 3 3 3 8 others 5 7
2 11 1 11 1 11 9 7  others 8.12
3 1 5 6 11,2 1 10 10 others
4 136 2 1 6 13 11 4 14.18
5 5271113 13 135 6 12 10
6 others 6 2 7 5 13 4
7 8.12 7 others 2
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Table 3 Topological properties of the hypernetworks
x3 BMERHRIEE

RES TR OEMRC CPIRIE CRIERR PR

Arenas email 1133 761 4.82 0.507 3 2.407 7
Cora 1565 2222 2.83 0.508 8 44215
Erdos 6768 507 1.75 0.5590 1.986 7
Enron 150 143 522 0.673 1 2.16917
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Table4 The M(R) values of four hypernetworks
F4 MANEMEH RIFEIERR

[ 2% HC cC BC KSD CDE
Arenas email  0.888 6 0.988 5 0.9533 0.9599 0.999 4
Cora 0.770 7 0.991 4 0.728 9 0.838 4 0.9927
Erdos 0.4549 0.989 8 0.478 2 09126 0.981 4
Enron 0.899 7 0.990 6 0.947 1 0.962 5 0.998 5
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Fig.2 The change curve of the largest connected component size under targeted attacks
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Fig.3 Infection rate curve of nodes in the SIR experiment
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