
a special role in the history of epidemics: it was the first 
pandemic whose course and time evolution was accurate-
ly predicted months before the pandemic reached its peak 
(Image 1.9) [14]. This was possible thanks to fundamen-
tal advances in understanding the role of networks in the 
spread of viruses. Indeed, before 2000 epidemic model-
ing was dominated by compartment models, assuming 
that everyone can infect everyone else one word the same 
socio-physical compartment. The emergence of a net-
work-based framework has fundamentally changed this, 
offering a new level of predictability in epidemic phenom-
ena.

Today epidemic prediction is one of the most active appli-
cations of network science [15, 16]. It is the source several 
fundamental results, covered in this book, that are used to 
predict the spread of both biological and electronic virus-
es. The impact of these advances are felt beyond biological 
viruses. In January 2010 network science tools have pre-
dicted the conditions necessary for the emergence of virus-
es spreading through mobile phones [17]. The first major 
mobile epidemic outbreak that started in the fall of 2010 
in China, infecting over 300,000 phones each day, closely 
followed the predicted scenario.

Brain Research: Mapping neural network.

The human brain, consisting of hundreds of billions of 
interlinked neurons, is one of the least understood net-
works from the perspective of network science. The reason 
is simple: we lack maps telling us which neurons link to 
each other. The only fully mapped neural map available for 
research is that of the C.Elegans worm, with only 300 neu-
rons. Should detailed maps of mammalian brains become 
available, brain research could become the most prolific 
application area of network science. Driven by the poten-
tial impact of such maps, in 2010 the National Institutes 
of Health has initiated the Connectome project, aimed at 
developing the technologies that could provide an accurate 
neuron-level map of mammalian brains.

Management: Uncovering the internal structure 
                                of an organization.

While traditionally management uses the official chain of 
command to understand the inner structure of an organi-
zation, it is increasingly evident that the informal network, 
capturing who really communicates with whom, matters 
even more for the success of a company. Accurate maps of 
this network can expose lack of communication between 
key units, can identify individuals who play an outsize role 
in bringing different departments and products together, 

cant investments in network and systems medicine, seeing 
it as the path towards future drugs.

Security: Fighting Terrorism.

Terrorism is one of the maladies of the 21st century, ab-
sorbing significant resources to combat it worldwide. 
Network thinking is increasingly present in the arsenal of 
various law enforcement agencies in charge of limiting ter-
rorist activities. It is used to disrupt the financial network 
of terrorist organizations, to map terrorist networks, and 
to uncover the role of their members and their capabilities. 
While much of the work in this area is classified, several 
success stories have surfaced. Examples include the use of 
social networks to capture Saddam Hussein or the capture 
of the individuals behind the March 11, 2004 Madrid train 
bombings through the examination of the mobile call net-
work. Network concepts have impacted military doctrine 
as well, leading to the concept of net-war, aimed at fighting 
low intensity conflicts and crime waged by terrorist and 
criminal networks that employ decentralized flexible net-
work structures [13]. One of the first network science pro-
grams at the college level was started at West Point, the US 
Army’s military academy. In 2009 the Army Research Lab 
and the Department of Defense devoted over $300 million 
to support network science centers across the US.

Epidemics: From forecasting 
                         to halting deadly viruses.

While the H1N1 pandemic was not as devastating as it was 
feared at the beginning of the outbreak in 2009, it gained 



and help higher management diagnose diverse organiza-
tional issues.  Furthermore, there is increasing evidence in 
the management literature that the position of an employ-
ee within this network correlates with his/her productivity 
[18].

Therefore, several dozen consulting companies have 
emerged with expertise to map out the true structure of 
an organization. Established consulting firms, from IBM 
to SAP, have added social networking capabilities to their 
consulting business. These companies offer a host of ser-

vices, from identifying opinion leaders to preventing em-
ployee churn and from identifying optimal groups for a 
task to modeling product diffusion (Image 1.10a/b/c/d). 
Hence lately network science tools are increasingly indis-
pensable in management and business, enhancing pro-
ductivity and boosting innovation within an organization.

Network science can therefore offer a microscope for high-
er management, helping them improve the company’s ef-
fectiveness by uncovering the true network behind any or-
ganization.






