0000 oOoooooooo oooo
THE INSTITUTE OF ELECTRONICS, TECHNICAL REPORT OF IEICE.
INFORMATION AND COMMUNICATION ENGINEERS

Jodbouobooboobubouobooboobuooon

g Oof OO ooff

t00o0o0oooooOod
0 305-85730 000000000 1-1-1
+#0000000000
0 669-133700000000O 2-1
E-mail: {s-tugawa@cs.tsukuba.ac.jp, TTohsaki @kwansei.ac.jp

gbooo ooobooboooobooboooboobobOOoboOoOobObOOobbOOobbOOobOoOobOOobObOOobObOOobObOOobOon
gbobooooooboobobobooboooobooboboboooboooobobooboooobOobOoboboboonoo
gboboooooobooobobobooooooboobobobooooboooobobooobooooobDobOobobobonDo
gboooooobooboooboooobob 1oooobooboboooobooboboboooboobDOobobobonoo
oboobomOoOoOOooOOoooOOono Top, DO0OOO0OO0O0ODOOO0OOOOO0ODOOOOCODOOOOODOOOOOOOO
oboboobobooboobowOoOOOOOOOOOOODOOOODOODOOOOOOOOOOOOOOOO0O0O mOO
oboobooobooooo overlap,, 0OOO0O0OOO0OOOO0ODOOCODOOODOOODODOOOOOOODOOODOOODOOO
oboooboooboooon Top, O Overlap,, OO OO0O0OO0O0O0O0OO0OO0ODOOOODOOODOOOCOOOOOOOO
oboboooboooooboobobooooooboobobooooooOoobobooOooooobOOobOoboobobooonoo
gbobooboobOooooobooboooooobooooboooooooobooboobOoooOooboooboOoooboOono
o000 ObOOobOooobOobooooboboOoOobOOobOoOoOoOobOoOooobOobn

Analysis on the Robustness of Centrality Measures
against Link Weight Noises

Sho TSUGAWA' and Hiroyuki OHSAKI'?

1 Faculty of Engineering, Information and Systems, University of Tsukuba
1-1-1 Tennohdai, Tsukuba, Ibaraki 305-8573, Japan
11 School of Science and Technology, Kwansei Gakuin University
2-1 Gakuen, Sanda, Hyogo 669-1337, Japan
E-mail: {s-tugawa@cs.tsukuba.ac.jp, TTohsaki @kwansei.ac.jp

Abstract In this paper, we mathematically analyze the robustness of node ranking based on centrality measure against link
weight noises. We analyze the node ranking consistency based on centrality measures between a graph and a graph with link
weight noises. We derive Top,,, and Overlap,,,, which are both utilized to quantify the robustness of centrality measure in a
network. In the existing researches, Top,,, and Overlap,, are obtained experimentally through simulations and experiments.
Our mathematical analysis enables us to obtain theoretical values of these metrics. Our numerical examples show that graph
size and density do not significantly affect the robustness of the node ranking in random graphs.
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