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        Fig.1 a, Week-long trajectory of 40 mobile phone users indicate that most 
individuals travel only over short distances, but a few regularly move over hundreds 
of kilometers. Panel b, displays the detailed trajectory of a single user. The different 
phone towers are shown as green dots, and the Voronoi lattice in grey marks the 
approximate reception area of each tower. The dataset studied by us records only the 
identity of the closest tower to a mobile user, thus we cannot identify the position of a 
user within a Voronoi cell. The trajectory of the user shown in b is constructed from 
186 two hourly reports, during which the user visited a total of 12 different locations 
(tower vicinities). Among these, the user is found 96 and 67 occasions in the two most 
preferred locations, the frequency of visits for each location being shown as a vertical 
bar. The circle represents the radius of gyration cantered in the trajectory’s center of 
mass. c, Communication network of 500 users located in their preferred locations with 
the width of the link representing the number of calls between two nodes.  
 
 
      
  
 
Results 
We find that the Lévy statistics observed in bank note measurements captures a 
convolution of the population heterogeneity and the motion of individual users. 
Individuals display significant regularity, as they return to a few highly frequented 
locations, like home or work, this establishes a characteristic distance of travel for 
each individual, rg (see Fig. 1a and b) This regularity does not apply to the bank notes: 
a bill always follows the trajectory of its current owner, i.e. dollar bills diffuse, but 
humans do not. 
We find that individual trajectories are characterized by the same rg-independent two 
dimensional probability distribution; this suggests that key statistical characteristics of 
individual trajectories are largely indistinguishable after rescaling. Therefore, our 
results establish the basic ingredients of realistic agent based models, requiring us to 
place users in number proportional with the population density of a given region and 
assign each user a characteristic distance of travel rg taken from the observed P(rg) 
distribution. Using the predicted anisotropic rescaling, combined with the measured 
density function )~,~(

~
yxF , we can obtain the likelihood of finding a user in any 

location.  



Given the known correlations between spatial proximity and social links, as a second 
part of our results, we try to quantify the role of space in network development and 
evolution. We construct the communication network from the records of phone calls 
and text messages interchanged by 2 million users during one month, and from whom 
we know the trajectories in the same period of time. We investigate several aspects of 
the network communication patterns, characterizing the strength of a link by the total 
number of calls among two nodes (wij). We investigate how this quantity correlates 
with the average distance of the nodes dij (Figure 2). 
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