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Analysis of the network robustness based on the centrality of vertices in the graph
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Abstract

This paper analyzes the robustness of the network based on the centrality of vertices in the

graph. In this paper, a random graph is generated and a modified graph is constructed by adding or

removing vertices or edges in the generated random graph. And then we analyze the robustness of

the graph by observing changes in the centrality of the random graph and the modified graph. In the

process modifying a graph, we changes some parts of the graph, which has high values of

centralities, not in the whole. We study how these additional changes affect the robustness of the

graph when changes occurring a group that has higher centralities than in the whole.
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Fig. 1. Example Graph
1.1 Degree Centrality
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1.3 Closeness Centrality
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1.4 Eigenvector Centrality
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Table 1. Centralities of Fig. 1
Node No. 1 2 3 4 5
C%ﬁ?rraelﬁy 2.00 | 2.00 | 3.00 | 2.00 | 1.00
Bect"evﬁtergﬁﬁss 0.00 | 0.00 | 4.00 | 3.00 | 0.00
%gﬁﬁgﬁff 014 | 0.14 | 0.20 | 0.17 | 0.11
Egﬁﬁt‘ﬁgﬁfy 0.82 | 0.82 | 1.00 | 0.57 | 0.26
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Fig. 3. Vertex Removal

1.2 Vertex Addition
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Fig. 4. Vertex Addition

1.3 Edge Removal
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Fig. 6. Complete Edge
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1.4 Edge Addition
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Table 2. Comparison between n = 100, p =

30% initial graph and t, =

10% modified graph, percentage(%) :

R={r, ry, 7y r,}, means each result of different modified method(%).
Degree centrality Betweenness centrality
o vertex vectex Edge Edge vertex vectex Edge Edge
’ Removal addition Removal addition Removal addition Removal addition
0 100 100 100 100 100 100 100 100
Topf 10 92 100 100 100 78 98 94 86
25 86 100 94 96 74 98 82 80
50 66 100 92 86 46 94 70 78
0 100 100 100 100 100 100 100 100
Top3 10 100 100 100 100 100 100 100 98
25 100 100 100 98 94 100 98 100
50 94 100 100 96 86 100 100 100
0 100 100 100 100 100 100 100 100
Top10 10 100 100 100 100 100 100 100 100
25 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100
0 100 100 100 100 100 100 100 100
Overla | 10 79 99 93 95 77 100 90 99
D 25 69 98 87 92 65 99 81 98
50 43 95 75 85 34 97 69 98
% Closeness centrality Eigenvector centrality
0 100 100 100 100 100 100 100 100
Topf 10 92 100 100 100 74 96 90 84
25 86 100 94 96 64 100 74 76
50 66 100 92 86 46 94 76 54
0 100 100 100 100 100 100 100 100
Top3 10 100 100 100 100 96 100 100 96
25 100 100 100 98 90 100 94 90
50 94 100 100 96 76 100 96 88
0 100 100 100 100 100 100 100 100
Top10 10 100 100 100 100 100 100 100 100
25 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100
0 100 100 100 100 100 100 100 100
Overla | 10 79 99 93 95 72 99 90 94
o) 25 69 98 87 92 64 98 86 88
50 43 95 75 85 39 96 71 78
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V. Result

< A

A N4 0, A% B8 pol EF U 3x4
H agEE 3 27 gz 470y S
o= Uil 4579 sl
—zﬁ%, £l Eﬂﬁ}ﬂl%ﬂ 7t 2700 w2 A webd W
47H4 SE B RIS e
TFE IX4AX4AX4x4X4
1,5360°]|t}. o] & A< Table 2& 4&< 4 100, {H&
7?@ 5 30%9 27] 1HZe; d9 10%9] A 1Fel ¥

3= dAPA7] WHEE agxe] vlu Zyfo|t)
Table 2= A A7} obd 54 26l Yepd 4
ot} th2 7o st A¥b= o]9) H|%g HES Holal

7] o] ket

PN

1. Change of node group with high centrality
in graph and robustness
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2. Number of Nodes in graph and robustness
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Fig. 12. Overlaps for a different number of vertices

3. Graph density and robustness
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V. Conclusions
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