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Abstract

In complex networks, identifying important nodes is crucial for applications like recommendation
systems, traffic control, rumor containment, and disease transmission management. To address this,
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we propose the Leaky Noisy Integration-and-Fire (LNIF) algorithm, which ranks node importance
using second-order neighbor information. LNIF first measures node importance by calculating in-
formation quantity, then refines the ranking by aggregating the importance of qualified neighbor
nodes. Experiments on 11 real datasets and 1 network model, using metrics like average degree,
network efficiency, maximum connectivity subgraph coefficient, and the SIR propagation model,
demonstrate LNIF’s effectiveness. Results show that LNIF outperforms existing methods, with its
node sequences causing the fastest declines in average degree, network efficiency, and maximum
connected subgraph coefficient, highlighting its efficiency in optimizing network structure and
identifying key nodes. Additionally, in the SIR model, LNIF’s node sequences exhibit superior prop-
agation capabilities, further proving its potential in controlling and guiding information spread.
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Figure 1. Small networks
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Figure 2. Algorithm illustration diagram
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Table 1. Topological characteristics of the experimental data set network
2 1. LI HIREMLRANFATMFIE

RS N M <K> K e C
Adjnoun 112 425 7.59 49 0.17
Football 115 613 10.66 12 0.40
Dolphins 62 159 5.13 12 0.26
Karate 34 78 4.59 17 0.57
Polbooks 105 441 8.40 25 0.49
Polblogs 1490 16,718 22.44 351 0.26
Power 4941 6594 2.67 19 0.08
Hep-th 8361 15,751 3.77 50 0.77
As-22july06 22,963 48,436 4.22 2390 0.23
Cond-mat 16,726 47,594 5.69 107 0.62
Astro-ph 16,706 121,251 14.52 360 0.64
NW 500 750.05 3.0 6.55 0.003
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