Dunbar’s numbers and social structure: Models and experiments
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The analysis and modelling of social networks is a widely[6] S. Wasserman and K. FaustSocial network analysis: Meth-
studied topic that has been carried out from the perspective ods and applicationsvolume 8. Cambridge university press,
of a variety of disciplines. Different models of social net- 994.
works have been proposed across disciplines such as Stat{$j p. J. Carrington, J. Scott, and S. Wasserman. Models and methods
tical Physics and Computer Science [1], Economics [2, 3, 4], in social network analysis, 2005.
Statistics [5] or Sociology [6, 7]. These models have bee
used to study different properties like community struetur
high clustering, degree correlations, small world, gramto
erian, etc. In this work we will take all these features into [9] R. A. Hilland R. I. M. Dunbar. Social network size in humans.
account, but special attention is given to the structuregaf E Human nature14(1):53-72, 2003.

networks proposed by Dunbar in the so called Social BrairIlO] V. Arnaboldi, M. Conti, A. Passarella, and F. Pezzoni. Analysis

h[8] R. I. M. Dunbar. The social brain hypothesiBvolutionary An-
thropology: Issues, News, and Revie®&):178—190, 1998.

Hypothesis [8]. According to this theory, human communi- of ego network structure in online social networks. Ari-
ties have a characteristic upper bound of approximately 150 vacy, security, risk and trust (PASSAT), 2012 international
individuals Dunbar’'s Numbey. Furthermore, the ego net- conference on and 2012 international confernece on social

works have an structure of hierarchical inclusive layerthwi computing (SocialCompages 31-40. IEEE, 2012.

a scaling ratio close to three: 5, 15, 50 and158Ithough  [11] B. Gongalves, N. Perra, and A. Vespighani. Modeling users’

there is a large amount of experimental literature suppgrti activity on twitter networks: Validation of dunbar's number.
this hypothesis [9, 10, 11, 12, 13] no model has been pro- PloS one6(8):e22656, 2011.

posed so far that is able to explain it based on simple (angt2] p. Mac Carron, K. Kaski, and R. Dunbar. Calling dunbar’s num-
plausible) mechanisms. bers.Social Networks47:151-155, 2016.

In this communication we present a computational mode
intended to reproduce such hierarchical layering inclgdin
limited cognitive capacityassumptions. Our model allows
to identify social mechanisms that are relevant to the ferma
tion of realistic, circle-structured societies. In addlitj we
present results from data analysis of a large Facebook data
set as well as of new experiments designed specifically to
study such hierarchical structure.

h3] B. Fuchs, D. Sornette, and S. Thurner. Fractal multi-levelrorga
isation of human groups in a virtual worl8cientific Reports
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1This sequence can be further extended to 500, 1500, etc. but
those relationships lack a component of trust, reciprocity and obli-
gation. See [8] for more information.



