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via network hashing.
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Abstract

Temporal networks are a good representation of an interacting system evolving
over time. Dynamical processes on these networks, such as epidemic spreading,
burstiness of human interaction or percolation have been particularly studied.
But, usually, heavy computations are required to simulate dynamical processes
on networks [4] [2] and to extract relevant information. The main issue is that it
is computationally very costly since simulations require many draws to evaluate
a quantity of interest. A solution to avoid this cost is to use the structure of the
network instead of simulations to extract information.

Here the quantities of interest are directly linked to reachability: whether two
nodes are connected or not [I] [3]. In temporal networks, paths between pairs of
nodes must respect time. Indeed, interactions have to be in the right time-order
for an effect to propagate from nodes to nodes. Thus, a time-respecting path is a
sequence of adjacent events where two events are adjacent if they share at least
one node and the first one occur before the second one. Then, the out-component
of a node can be defined as the set of nodes reachable by any time-respecting
path in the temporal network starting from that specific node. Moreover, the size
of the out-component, i.e. the number of nodes reachable from a source node,
is the maximum number of nodes that can be involved in a dynamical process
starting from this source. For example, in epidemics spreading, it would be the
maximum number of infected people if a virus propagates from a specific node.
Finally, the distribution of the size of the out-components is the probability
distribution of the out-component’s size starting from a random node of the
network drawn uniformly among all possible nodes.

To compute the out-components efficiently, we propose a streaming matrix
algorithm that only requires one scan through the series of events. Then, we also
propose a general purpose compression scheme via hashing to further improve
our algorithm.
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