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How quickly things spread
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Time-ordered graph. Credit: Hyoungshick Kim

Understanding the spread of infectious diseases in populations is the key
to controlling them. If we were facing a flu pandemic, how could we
measure where the greatest spreading risk comes from? This information
could help inform decisions on whether to impose travel restrictions or
close schools.

Think of the patterns of human contact that can spread infectious
disease; you might be breathed on by a hundred people a day in
meetings, on public transport and even in the street. These interactions
create a highly dynamic network, in which new nodes (contact points),
are added to the graph, some existing ones are removed, and in which
edges (the lines that join the nodes) come and go too.

These are difficult concepts to grasp and the spread of diseases is just
one of the many examples of visualising how networks rapidly spread
into a complex mass of interactions.
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Most analyses and models have assumed that networks are static,
typically represented in graph form as a number of nodes connected by
edges. For example, if a local council were to monitor the flow of traffic
through a city, the roads would be modelled as a network and capacities
would be assigned to the edges, which represent the number of lanes on
the roads. Static network models would apply a network flow equation to
determine the maximum traffic between any given pair of points.

Although this model would discover the maximum number of cars that
can travel through a city in a single wave — if the cars all leave at the
same time and get to any point with no delay — it would not be capable of
plotting the time it would take for cars to travel and if cars delayed their
departure.

Now, scientists at the University of Cambridge’s Computer Laboratory
have taken the understanding of standard graph theory one step further
by designing a model that can plot the effects of mobility and interaction
with the use of a time-ordered graph.

“We would like to offer our metrics to the research community as a
better tool to measure behaviour in dynamic networks,” said lead author
Hyoungshick Kim, a PhD student in Professor Ross Anderson’s research

group.

The time-ordered graph reduces the complexity of a dynamic network
and applies it to a static network by using directed flows. Directed flows
allow for network properties to be extended; such as betweenness, which
measures the influence a node has over the spread of information
through the network (eg how influential a person is within a social
network).

For example, in epidemiology, some possibly infective contacts between
individuals are long term (friends, family) but many are fleeting (people
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in the street or the market place). Their relative importance may vary.
The new model can be used to identify places or people that are the most
influential for epidemics.

Provided by University of Cambridge

Citation: How quickly things spread (2012, February 21) retrieved 20 March 2024 from
https://phys.org/news/2012-02-quickly.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

3/3


https://phys.org/news/2012-02-quickly.html
http://www.tcpdf.org

