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AARoN ClAuSet hAS SPeNt NeARly thRee yeARS 

modelING the StAtIStICS of teRRoRISm, but holds  

little hope that a mathematical model can predict whether a  

given man will walk a bomb into a given café on a given after-

noon. he does believe that in large enough social systems, the 

capricious behaviors of individuals seem to fade in the face of 

collective patterns. “A classic question that many historians 

have asked over the years is, ‘Where does individual control end 

and statistical behavior take over?’” Clauset says. A physicist 

and computer scientist by training, he is pursuing that question.

his work to date has led him to conclude that terrorist at-

tacks conform to patterns, at least on a global scale. In febru-

ary 2007, Clauset, a Santa fe Institute postdoc, and his part-

ners maxwell young (now a graduate student at the university 

of Waterloo) and Skrede Gleditsch (a reader at the university 

of essex) published a study in the Journal of Conflict Resolution 

that made a novel claim: the frequency of severe terrorist at-

tacks, when taken worldwide, seems to follow a remarkably 

simple equation. the statistical distribution fits severe events 

like 9/11 to the same curve as more common but less severe 

ones that kill a dozen or so people. the pattern suggests that 

such rare and large events are not outliers, as was previously 

thought, but are somehow interconnected with the smaller at-

tacks. the authors claim that if an underlying connection exists, 

then taking  measures to discourage small-scale attacks might 

also prevent severe ones.    
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Qana, South Lebanon: A wedding  
dress shop destroyed by bombing, 
August 2006.
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The authors claim that if an underlying connection exists, then taking measures to 

discourage small-scale attacks might also prevent severe ones.
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The group also found that the global pattern 
breaks down at the regional scale. The distribu-
tion that described the global terrorist attacks did 
not hold for terrorist attacks within individual 
countries, possibly because political quirks, cul-
tural and historical factors, and individual caprice 
play a greater role in smaller regions. Clauset’s 
group would like to understand how the simple 
global pattern arises from the complex local con-
flicts, and to that end they are currently studying 
a single region of conflict.

The study of social phenomena has enjoyed a 
quantitative renaissance in recent years thanks 
to an infusion of methods from condensed mat-
ter physics. In 1998, Duncan Watts and Steve 
Strogatz employed a small-world network, which 
in mathematics and physics is a kind of graph, 
to formalize a social theory commonly associ-

ated with “six degrees of separation.” Physicist 
Alberto-Laszlo Barabasi further popularized the 
physics approach to social phenomenon in 1999 
when he claimed to have found a pattern in the 
distribution of hyperlinks in the World Wide 
Web. The scientific community took notice, and 
as more scientists began looking for similarities 
between complex atomic systems and complex 
social systems, “physics of society” papers began 
claiming more space in the top journals. Phase 
changes, which are typically used to describe the 
behavior of gasses, fluids, and solids, have been 
applied to traffic patterns. Power laws, the in-
verse-square equations that describe gravitation 
and electromagnetic force, are also thought to 
fit distributions of wealth, populations of cities, 
and, now, terrorism. 

The inspiration for the terrorism project came 
after Maxwell Young took a course on phys-

ics and computation at the University of New 
Mexico. The professor, SFI’s Cris Moore had 
taught a unit on power laws just as Young and 
Clauset’s mutual interest in analyzing conflict led 
them to look into conflict databases. When they 
found the database of the Memorial Institute for 
the Prevention of Terrorism (MIPT), they were 
satisfied that the data was copious and consistent 
enough for statistical analysis. Clauset and Young 
looked at the 28,445 terrorist events that had 
occurred since 1968, restricting their analysis to 
the 10,878 events that resulted in one or more 
casualties. When they plotted the severity of 
events against the frequency, the average num-
ber of deaths per terrorist attack (about 5) was a 
poor indicator of the overall distribution, which 
included events that killed tens and hundreds of 
people. The data did not fit a bell curve, as would 

typically distributed events such as heights of 
people or speeds of cars on a highway. The severe 
events, like 9/11 and a 1998 car bombing in 
Nairobi that injured over 5,000, were drastically 
far from the mean. They made the distribution 
“heavy-tailed”—and in physics, a heavy tail is the 
calling card of a power law. 

Power laws tend to be exciting to physicists 
because they are often the direct consequences 
of other physical laws. They also imply “scale 
invariance,” which suggests that the small-scale 
and large-scale events on the curve are generated 
by the same mechanism. Clauset and Young had 
to “curb their excitement,” in Young’s words, out 
of recognition that “there are an infinite number 
of heavy-tailed distributions out there.” In the 
spirit of caution, the pair developed some new 
statistical tools for accurately characterizing and 
testing power law distributions in empirical data. 
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The power law pre-
vailed as the best fit, 
with the frequency 
of events scaling as an 
inverse power of their  
severity (P(x)~x–2.48 ).

The power law suggested that severe and small 
terrorist events are interconnected, and that 
counter-terrorism strategies that succeed on the 
small scale might succeed in preventing larger 
events as well.

The challenge that remains is figuring out why 
terrorism events should follow a power law at all. 
Skrede Gleditsch, a political scientist and stat-
istician, helped Young and Clauset frame their 
analysis for a political science audience.  
“A power law per se is a statistical distribution, 
and knowing that something fits that is maybe 
not terribly interesting by itself,” Gleditsch says. 
“But it might give you some ideas about what 
kind of processes could generate the distribu-
tion.” If severe terrorist events have the same 
underlying distribution as minor terrorist events, 
can they be explained by scaled-up versions of 
the same underlying processes? 

The authors acknowledge the possibility, but 
do not claim to know what those processes are. 
“While there are many instances where complex 
behavior can be plausibly explained by a relative-
ly simple generating mechanism,” Young wrote 
in an email, “I personally hold out little hope for 
that in this case.” As a sample explanation, the 
paper put forth a mathematical toy model that 
showed the power law distribution as resulting 
from a game-like competition between terrorists 

and states. The paper also calls for new models to 
convincingly connect the observed distribution 
to knowledge of the factors that mitigate or con-
tribute to terrorism.

 In that spirit, the group is now embarking on 
a more detailed study of what governs terrorist 
attacks in a single region. Using the MIPT data 
and public opinion polls, they are examining the 
ongoing Israeli-Palistinean conflict. “Instead of 
looking at the macro level,” Gleditsch says, “we 
are looking at individual groups so we can try 
for a more integrative model.” The hope is that 
learning about the behavior of the complex play-
ers in the regional conflicts will lead to a better 
explanation of the global pattern. 

Clauset believes that their success in creating a 
model will depend on the number of constraints 
a human system must have before statistics start 
taking over. He says: “In terrorism, if you look 
at a small enough scale—say, attacks in Bagh-
dad—at that level it’s extremely strategic, and 
individual decisions have a large effect on the sta-
tistics. But the idea of looking at global conflict 
or an entire conflict between two sides is that the 
details matter less and striking statistical patterns 
emerge. In other words, at a large scale, no single 
person or group can control very well where the 
conflict goes, and the statistics, or if you like, the 
physics, start to take over.”—Jenna Beck t

“At a large scale, no single person or group can control very well where the 

conflict goes, and the statistics, or if you like, the physics, start to take over.” 

This map illustrates 
the level of “risk” 
of terrorist attacks 
around the globe. 
“Risk” is defined as 
the total number of 
deaths over a 10-
year period divided 
by the nation’s  
current estimated 
population.
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