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The core regions of Britain. By combining the output from several modularity
optimization methods researchers obtain the results shown in this figure. The
thick black boundary lines show the official Government Office Regions
partitioning together with Scotland and Wales. The black background spots show
Britain’s towns and cities, some of which are highlighted with a label. Credit:
Plos ONE, doi:10.1371/journal.pone.0014248.g003

A group of researchers at MIT, Cornell University and University
College London have used one of the world's largest databases of
telecommunications records to redraw the map of Great Britain. The
research, which will be published in the journal PLoS ONE on Dec. 8, is
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based on the analysis of 12 billion anonymized records representing
more than 95% of Great Britain's residential and business landlines.

"Since the pioneering work of Christaller and Lösch in the early 20th
century, a long-standing question in economic geography has been how
to define regions in space," explains Carlo Ratti, director of the MIT
SENSEable City Lab and one of the paper's authors. "Our paper
proposes a novel, fine-grained approach to regional delineation, based on
analyzing networks of billions of individual human transactions."

Given a geographical area and some measure of the strength of links
between its inhabitants, the paper describes mathematically how to
partition the area into smaller, non-overlapping regions while minimizing
the disruption to each person's links. For the most part, the results of the
partitioning correspond remarkably well with existing administrative
regions, but they still unveil some unexpected spatial structures.

"We have discovered a new region just west of London which
corroborates an earlier hypothesis of a 'western crescent' centered on
high-tech activities," explains the Francesco Calabrese, one of the
paper's authors. Wales, and to a lesser extent Yorkshire, also seem to
have been incorporated into regions dominated by the major cities of the
West and East Midlands regions, respectively.

"The difference between Scotland and Wales is striking," adds Ratti.
"Based on our landline data, Scotland is very separated from the rest of
Great Britain: just 23.3% of all call time placed or received there goes to
or comes from another part of the country. Conversely, Wales, in spite
of its unique cultural and linguistic heritage, is well integrated with its
English neighbors to the East."

It's unlikely, of course, that Wales and England are going to merge
anytime soon, so the discovery that several Welsh cities seem to depend
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heavily on the exchange of information with nearby English cities, and
vice versa, probably won't have major political consequences. But, Ratti
says, the value of the new work is that it shows that analyzing
information flow could be a useful tool in the drawing of political
boundaries. And, he says, it will only become more useful as data from
other networks — the Internet, Internet telephone networks, instant-
messaging networks — become available for analysis.

  
 

  

This diagram depicts the 80 percent of connections in the researchers’ study with
the highest volume of information exchange. Although London has some strong
connections to regions as far away as Scotland, the overwhelming majority of
strong connections are between neighboring regions. Image: Senseable City Lab

The paper's approach belongs to an emerging field that has been recently
termed "computational social sciences" — i.e., the ability to address
social-science research questions using huge datasets that have emerged
over the past decades as a result of digitalization. "We are particularly
interested in how rich data at the individual level can promote a better
understanding of our society, which, in the future, could lead to more
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democratic, bottom-up structures of governance," adds Calabrese.

"Very little in network theory has been done, believe it or not, on
networks in geographical Euclidean space," says coauthor Professor
Steven Strogatz, one of the pioneers of network science. "In reality, on
top of the pure topology of who is connected to whom is the structure of
actual distances. I think that the analysis of spatial networks, as in this
paper, could be a really important area in the next few years."

  More information: Ratti C, Sobolevsky S, Calabrese F, Andris C,
Reades J, et al. (2010) Redrawing the Map of Great Britain from a
Network of Human Interactions. PLoS ONE 5(12): e14248. 
doi:10.1371/journal.pone.0014248
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