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Extraction of Important Nodes/Links under Time Constraints in Uncertain Networks
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In this study, we defined novel centrality measures of nodes or links based
on reachability (connectivity) to a specific set of target nodes under a certain time constraint,
and proposed methods to efficiently identify existing or potential nodes/links that are important in

the centrality measures. The evacuation problem in a disaster is a typical example of the
application tasks the proposed methods can be applied to. Specifically, under the presence of the
time constraint, we proposed a method for identifying important links in a large-scale uncertain
network in which some links may fail to function with a certain probability and a method for
identifying potentially important links in a large-scale network. Furthermore, we applied this
framework to the analysis of store opening and closing dynamics of competing shop groups such as
convenience store chains.
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