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Developing Predictive Simulation Framework with Confidence Level for Stochastic
Process and Its Application to Knowledge Discovery
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In this work, we addressed a problem of efficiently estimating the influence

of a node in information diffusion over a social network. Since the information diffusion is a
stochastic process, the influence degree of a node is quantified by the expectation, which is
usually obtained by very time consuming many runs of simulation. We proposed a framework for
predictive simulation based on the leave-N-out cross validation technique that estimates the
approximation error of the influence degree of each node without knowing the true influence degree.
We experimentally showed that it can serve as a good measure to solve the problem with far fewer
runs of simulation ensuring the accuracy. Besides, we applied that framework to computation of node
centrality in order to show the broad utility of the proposed resampling-based framework. In
addition, we also devised an efficient algorithm that runs an individual information diffusion
simulation in parallel on a distributed computing environment.



Facebook Twitter

1
Twitter
2
151
S
p(x) H
151
v
3
Kempe
2




2
1
1 leave-N-out
1 10
100/ —Detected gaps
100 = = =Incorrect gaps
80
3
B 10 2 60
i g
g 40
s
8
g 20
3
= ' _ - 0 02 04 06 08 1
el —LHO(K=100) coverage
< - —LHO(K=1000) i
2 60 ---LOO(K=1) 2 Twitter
g LOO(K=10)
£-70 ---LOO(K=100)
w ---LOO(K=1000)
» -80'
= 10 10° 10°
o number of simulations
2
1 K
1
20%
RMSE
LHO
20%
LOO
1
LHO 3
K
=100 1,000 o




40

1,000

2 500
[0]
g 400
5 300
x
200
100 72
0 z:z[i][:i][i][j]>
1 5 15 30 60 125 250 500 1000
Simulations
3
3
8
9
DEIM2017 2017
3 8

Kouzou Ohara, Kazumi Saito, Masahiro
Kimura and Hiroshi Motoda, Resampling
based Gap Analysis for Detecting Nodes
with High Centrality on Large Social
Network, The Nineteenth Pacific-Asia
Conference on Knowledge Discovery and
Data Mining (PAKDD2015), 2015 5
21 , Ho Chi Min City (Vietnam)
Kouzou Ohara, Kazumi Saito, Masahiro
Kimura and Hiroshi Motoda, Resampling
based Framework for Estimating Node
Centrality of Large Social Network,

Bled

The Seventeenth International
Conference on Discovery Science
(DS2014), 2014 10 10
(Slovenia)
28
JSAI2014 2014 5 15
@D
OHARA, Kouzou
30294127
®
SAITO, Kazumi
80379544
KIMURA, Masahiro
10396153



