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Estimating the Rumor Source by Rumor Centrality

Based Query in Networks
Jaeyoung Choi"

ABSTRACT

In this paper, we consider a rumor source inference problem when sufficiently many nodes heard the rumor in the network. This is an

important problem because information spread in networks is fast in many real-world phenomena such as diffusion of a new technology,

computer virus/spam infection in the internet, and tweeting and retweeting of popular topics and some of this information is harmful to

other nodes. This problem has been much studied, where it has been shown that the detection probabhility cannot be beyond 31% even for

regular trees if the number of infected nodes is sufficiently large. Motivated by this, we study the impact of query that is asking some

additional question to the candidate nodes of the source and propose budget assignment algorithms of a query when the network
administrator has a finite budget. We perform various simulations for the proposed method and obtain the detection probability that

outperforms to the existing prior works.
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Table 1. Taxonomy of Rumor Source Detection Problems

Single—source

Seeking Hiding

Multi-sources General Setting

Rumor Center [1]
Suspect Set [4]
Multiple Observations [5]

Adaptive Diffusion [7]

K-Center [11] Partial Observation [14]

ER-Random Graph [15]

Anti-Rumor [6] Preference Attachment [8]

Query Approach [2,3] Spy-Adversary [9]

Different Starting [12] MAPE-General Graph [16]

Game Theoretic Approach [10]

Model Free [13]
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Fig. 11. Detection Probability for Batch Query on Facebook Graph
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Table 2. Detection Probabilities for Batch Query using Various
(p,a)(K=500)(H: Homogeneous, P: Proposed)

(p,a) Random | Hop(H) | RC(H) | RC(P)

(2/3,2/3) 0.41 0.60 0.71 0.82
(3/4,3/4) 048 0.69 0.78 0.86
(4/5,4/5) 053 0.76 0.84 0.89

Regular Tree
(d=3)

(0.6,0.3) 0.25 0.39 0.42 0.51
ER (0.8,0.6) 0.31 0.46 0.51 0.59
(0.9,09) 0.33 0.51 0.58 0.64

(0.6,0.3) 0.20 0.31 0.40 0.46
(0.8,0.6) 0.22 0.37 0.45 052
(0.9,09) 0.24 0.41 0.49 0.95

Facebook

Table 3. Detection Probabilities for Interactive Query using
Various (p,a)(K=500)(H: Homogeneous, P: Proposed)

(@) | Random | RC(H) | RC(P)
(2/32/3) | 070 091 099
Regl(l}ff; T Gu | 073 094 099
445 | 075 096 099
0603 | 067 090 097
ER 0806 | 068 091 098
0909 | 069 092 098
0603 | 042 081 084
Facebook | (0806) | 045 & 084
0909 | 047 084 086
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