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Analysis of Effect of an Additional Edge on Eigenvector Centrality of Graph
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Abstract

There are many methods to describe the importance of a node, centrality, in a graph. In this

paper, we focus on the eigenvector centrality. In this paper, an analytical method to estimate the

difference of centrality with an additional edge in a graph is proposed.

analytical method to estimate the centrality, two problems,

In order to validate the

to decide an additional edge that

maximizes the difference of all centralities of all nodes in the graph and to decide an additional edge

that maximizes the centrality of a specific node, are solved using three kinds of random graphs and

the results of the estimated edge and observed edge are compared. Though the estimated centrality

difference is slightly different from the observed real centrality in some cases, it is shown that the

proposed method is effective to estimate the centrality difference with a short running time.
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Table 1. Eigenvector centrality of each node in [Fig. 1]
node 1 2 3 4 5
centrality | 0.15 0.34 0.60 0.50 0.50
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Table 2. Square of eigenvector centrality difference for
each additional edge in [Fig. 1]

additional edge (1,3) | (1,4) | (1,5) (2,4)

difference f 0.08 | 0.05 0.05 0.03
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3.3 Estimation method for total centrality
difference with each additional edge
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3.4 Estimation for centrality difference of
particular node with each additional edge
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3.5 Error analysis
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Table 4. Results of [problem 1] for each graph

rank
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Table 5. Error for each graph(%)

graph E1 E2 B1 B2 Wi1 w2

Errorp 0.162 0.141 0.033 | 0.040 | 0.179 | 0.153
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Table 6. Probability of [problem 2] solution
graph E1 E2 B1 B2 Wi1 w2

probability 0.969 | 0.992 | 0.997

Table 7. Error of [problem 2] solution(%)
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