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Co-evolution: PD game in a dynamic network I

» Motivation: Adaptation of local Network adaptation is based
neighborhoods: "I no longer want on mutual benefit

to play with you!!” : .
Piay y " _ » C-C link: Mutual benefit = 2R (2)
Example: scientific collaboration Both t e e
R 0 .agen_s reinforce their
relationship;

e _ o » C-D link: Mutual benefit = T+S (b)
» Probabilistic: Social plasticity p et T o [T, T

(a) dependent (coupled evolution? D-agent will try to reinforce:
(b) non-dependent on strategies. || 5, p.p link: Mutual benefit = 2P (0)

Both agents try to dismiss the

> ‘Rational’: A new link is created re|ati0nship_ (WEAKEST ||nk)
whenever both agents receive a

benefit. If both do not benefit, the Network adapts breaking
link is dismissed. the link D-D

T with probability p o




PD game with local interactions and co-evolving network

» Define a random network N, with an average number of links per site K.

» Each agent i plays a PD game with all its neighbors using the same action s;e {C,D}, and collects
a total payoff I'L.

» Action update: Each player i imitates the strategy of its neighbor (including himself) with the
largest payoff, I(i). Player i is satisfied if i = I(i); otherwise unsatisfied

sit+1)=sii ()  IMITATION BY SUCCESS

» Network Dynamics (Choosing partners): If player i is an unsatisfied D-agent, it breaks with
probability p any link with other D-neighbour and establishes randomly new links in the network.

EXIT FROM UNSATISFACTORY RELATION

P=S=0

b=T=1.3




‘ Clustering I
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g= probability that new partner is selected among neighbors of the neighbors

Small World connectivity emerges if local partner selection is allowed




Network evolution and large oscillations
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For high enough b, large transient oscillations occur




‘ Social Crisis I
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Large Oscillations
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Conclusions

Structure of network is both cause and consequence of successful cooperation (Macy, 1991)
*Co-evolution (social plasticity) leads to:

> a highly cooperative steady state.

> the emergence of social roles: leaders, conformists and exploiters.

> hierarchical social networks with exponential tails 1n the
connectivity and wealth distribution.

*Perturbations to leaders trigger large cascades (social crisis).

A small world network can be obtained if we allow for local partner
selection.




