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In the last several years there has been an increasing interest in the development of mathematical tools to study 
a vast number of social phenomena. The recent paper by Burini, De Lillo and Gibelli [7] constitutes a novel and 
valuable contribution on the modelling of learning dynamics over networks. In the spectrum of social sciences, this 
approach will surely provide new and useful tools for the progress of this field of interdisciplinary science.

Game theory was originally developed to study human behaviour and economic decisions. Consequently, after 
its birth, it was mainly used to model and explain social phenomena. Then, this theory evolved to the so-called 
evolutionary game theory, that considers populations of players interacting in a game [9,12,13]. More recently, these 
tools were further combined with methods of the kinetic theory [5] with concrete applications in social contexts like 
the onset and evolution of criminality [2], wealth distribution [8], political competition [4] and opinion formation [10], 
getting us closer to the goal in the research of a general mathematical theory for social systems.

In this context, I find really wise that authors correctly observe that learning is a key aspect to be introduced in 
a realistic social model. Indeed, following the reasonings by Nowak [12], I personally claim that learning should 
be considered as a basic building block in evolutionary dynamics, while some well-known types of learning, such 
as social learning [1] and population thinking [11], shall be taken into account in almost any formulation of social 
models.

In moving forward with this research agenda, some perspectives can be formulated. Many real world applications 
suggest that distribution of particles over space may be essential, and that interaction among nodes can induce – for 
instance – transport, diffusion or migration phenomena. Other hints that are accurately posed by the authors are the 
multiple learning of different abilities [3] and the introduction of mutations and adaptation [6]. The first one is crucial 
when modelling opinion formation within a set of topics and leads to a multidimensional model; while the latter is 
important in some cases in which the time scale is long enough in relation to the studied phenomena. In the case 
of humans, for instance, cultural evolution or behavioural economics are examples in which acquired information is 
incorporated over many generations.
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In summary, there are lots of open problems and research perspectives in the field, and it becomes clear that 
interdisciplinary approaches are needed, agreeing with this global trend in the development of science in general and 
applied Mathematics in particular. I feel comfortable to state that the model, case-studies and simulations provided by 
Burini et al. represent a long step in the way to this goal.

Acknowledgements

This research was partially supported by grants from CONICET (Grant PIP 11220110100050) and SECYT-UNC
(Grant N◦ 30720130100604CB).

References

[1] Bandura A, Walters RH. Social learning and personality development. New York: Holt, Rinehart and Winston; 1963.
[2] Bellomo N, Colasuonno F, Knopoff D, Soler J. From a systems theory of sociology to modeling the onset and evolution of criminality. Netw 

Heterog Media 2015;10(3):421–41.
[3] Bellomo N, Gibelli L. Toward a behavioural-social dynamics of pedestrian crowds. Math Models Methods Appl Sci 2015;25(13):2417–37.
[4] Bellomo N, Herrero MA, Tosin A. On the dynamics of social conflicts looking for the Black Swan. Kinet Relat Models 2013;6(3):459–79.
[5] Bellomo N, Knopoff D, Soler J. On the difficult interplay between life, complexity, and mathematical sciences. Math Models Methods Appl 

Sci 2013;23:1861–913.
[6] Bellouquid A, De Angelis E, Knopoff D. From the modeling of the immune hallmarks of cancer to a black swan in biology. Math Models 

Methods Appl Sci 2013;23:949–78.
[7] Burini D, De Lillo S, Gibelli L. Collective learning modeling based on the kinetic theory of active particles. Phys Life Rev 2016;16:123–39. 

http://dx.doi.org/10.1016/j.plrev.2015.10.008 [in this issue].
[8] Dolfin M, Lachowicz M. Modeling altruism and selfishness in welfare dynamics: the role of nonlinear interactions. Math Models Methods 

Appl Sci 2014;24:2361–81.
[9] Hofbauer J, Sigmund K. Evolutionary game dynamics. Bull Am Math Soc 2003;40:479–519.

[10] Knopoff D. On a mathematical theory of complex systems on networks with application to opinion formation. Math Models Methods Appl 
Sci 2014;24:405–26.

[11] Mayr E. Populations, species, and evolution. Harward University Press; 1970.
[12] Nowak MA. Evolutionary dynamics. exploring the equations of life. Harvard University Press; 2006.
[13] Nowak MA, Tarnita CE, Antal T. Evolutionary dynamics in structured populations. Philos Trans R Soc Lond B, Biol Sci 2010;365:19–30.

http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42573633s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42434B533135s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42434B533135s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42473135s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4248543133s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib424B533133s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib424B533133s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42444B3133s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib42444B3133s1
http://dx.doi.org/10.1016/j.plrev.2015.10.008
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib444C3134s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib444C3134s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib48533033s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4B3134s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4B3134s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4D3730s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4E4F573036s1
http://refhub.elsevier.com/S1571-0645(15)00217-1/bib4E54413130s1

	Learning dynamics: A fundamental building block in social models
	Acknowledgements
	References


