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Technology on way to forecasting humanity's
needs

July 23 2009

Much as meteorologists predict the path and intensity of hurricanes,
Indiana University's Alessandro Vespignani believes we will one day
predict with unprecedented foresight, specificity and scale such things as
the economic and social effects of billions of new Internet users in China
and India, or the exact location and number of airline flights to cancel
around the world in order to halt the spread of a pandemic.

In tomorrow's (July 24) "Perspectives" section of the journal Science,
Vespignani writes that advances in complex networks theory and
modeling, along with access to new data, will enable humans to achieve
true predictive power in areas never before imagined. This capability
will be realized as the one wild card in the mix -- the social behavior of
large aggregates of humans -- becomes more definable through progress
in data gathering, new informatics tools and increases in computational
power.

Vespignani is the James H. Rudy Professor of Informatics and adjunct
professor of physics and statistics at IU, where he is also the director of
the Center for Complex Networks and Systems Research (CNetS) at
IU's Pervasive Technology Institute and the IU Bloomington School of
Informatics and Computing.

Researchers have already shown they can track the movement of as
many as 100,000 people at a time over six months using mobile phone
data, and use worldwide currency traffic as a proxy for human mobility.
There are sensors and tags generating data at micro, one-to-one
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interaction levels, much as Bluetooth, Global Positioning Systems and
WiFi leave behind detailed traces of our lives.

Such are some of the new sources of basic information that researchers
are using to gain knowledge about aggregated human behavior. This new
"reality mining" should in turn enhance the ability of researchers and
scientists to accurately forecast the effects of phenomena like
catastrophic events, mass population movements or invasions of new
organisms into ecosystems, Vespignani said.

"It 1s analogous to what happened in physics when we saw the shift from
the study of atomic and molecular physics to the study of the physics of
matter," he said. "Here we see a movement from the study of a small
number of elements, or small social groups, to the study of the behavior
of large-scale social systems consisting of millions of people that can be
characterized in space, both social and geographic, and in time."

In his article "Predicting the Behavior of Techno-Social Systems,"
Vespignani also recognizes challenges in creating a predictive system
that includes social adaptation. Large-scale data, for example, is still
needed about how information spreads and society reacts in times of
crisis, but he believes advancing communications databases may address
that issue.

Quantifying effects of risk perception and awareness phenomena among
individuals on the larger techno-social network's structure and dynamics
needs to be designed into formal models, he added, and a need remains
for the deployment of monitoring infrastructures capable of supplying
real time information to computational models.

"While the needed integrated approach is still in its infancy, using
network theory, mathematical biology, statistics, computer science and

nonequilibrium statistical physics will play a key role in the creation of
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computational forecasting infrastructures," Vespignani said. "And that
should help us design better energy distribution systems, plan for traffic-
free cities and manage the deployment of the world's resources."

Vespignani's work on complex systems appears again in the same
"Perspectives" section of Science as he is listed as co-author with five
others on lead author Frank Schweitzer's "Economic Networks: The
New Challenges."

Schweitzer, of the Swiss Federal Institute of Technology Zurich, led the
research examining interdependencies of economic networks as complex
systems. The paper, among other things, notes a need for advancing
research on the complexities of the international financial network that
in turn could lead to revision and extension of established paradigms in
economic theory.

Source: Indiana University (news : web)
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