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Themes, conjectures…

 Friendship or trust networks link nodes who trust each other
 If a chain or route of trust can be found between two distant nodes
 Then can operate as a kind of distributed reputation system
 Humans appear to be able to produce these endogenously
 Based on on-going interactions
 Such networks are potentially very valuable

 For example: credit networks could be used to replace the global
money system eliminating the need for central banks

 Ripple P2P money
 But can such processes be captured computationally?
 Can we produce artificial trust networks without user involvement?
 This could be useful for many P2P applications









New Group Selection Models



Group Selection Models

• Recent models of “group selection”
• Based on individual selection
• Producing dynamic social structures
• Limit free-riding
• Increasingly group-level performance
• Don’t require reciprocity
• Could be very useful in P2P



Evolutionary Group Selection
Models

• Group boundary - a mechanism which restricts
interactions between agents such that the
population is partitioned into groups

• Group formation - a process which forms groups
dynamically in the population

• Migration - a process by which agents may move
between different groups

• Conditions - cost / benefit ratio of individual
interactions and other conditions which are
sufficient for producing group-level selection



Schematic of the evolution of groups in the tag model. Three generations (a-c) are
shown. White individuals are pro-social (altruistic), black are selfish. Individuals
sharing the same tag are shown clustered and bounded by large circles. Arrows
indicate group linage. When b is the benefit a pro-social agent can confer on another
and c is the cost to that agent then the condition for group selection of pro-social
groups is: b > c and mt >> ms

Riolo, Axelrod, Cohen, Holland, Hales, Edmonds…



Schematic of the evolution of groups in the network-rewire model. Three generations (a-
c) are shown. Altruism selected when:b > c and mt >> ms. When t = 1, get

disconnected components, when 1 > t > 0.5, get small-world networks

Hales, D. & Arteconi, S. (2006) Article: SLACER: A Self-Organizing Protocol for
Coordination in P2P Networks. IEEE Intelligent Systems, 21(2):29-35

Santos F. C., Pacheco J. M., Lenaerts T. (2006) Cooperation prevails when
individuals adjust their social ties. PLoS Comput Biol 2(10)



Schematic of the evolution of in the group-splitting model. Three generations
(a-c) are shown. Altruism is selected if the population is partitioned into m

groups of maximum size n and b / c > 1 + n / m.

Traulsen, A. & Nowak, M. A. (2006). Evolution of cooperation by multilevel
selection. Proceedings of the National Academy of Sciences 130(29):10952-
10955.



SLAC: Network re-wire P2P
model

• Agents = nodes in a P2P overlay network
• Each node links to some neighbors (view) in

overlay
• Assume:

• Interaction between neighbors to achive some
application task

• Behavior: Application behavior (i.e. share files or
leech files, cooperate or defect)

• Utility: Evaluated at application level (i.e. number
of files downloaded, performace metric)



SLAC algorithm

Each node p periodically executes the following:

q = SelectRandomPeer()
if utilityq > utilityp

drop all current links
link to node q and copy its strategy and links
mutate (with low probability) strategy and links

fi



SLAC playing the PD
• We tested SLAC with Prisoner’s Dilemma (PD)

• Captures the conflict between “individual rationality” and
“common good”

• Defection (D) leads to higher individual utility
• Cooperation (C) leads to higher global utility
• DC > CC > DD > CD

• Prisoner’s Dilemma in SLAC
• Nodes play PD with neighbors chosen randomly in the

interaction network
• Only pure strategies (always C or always D)
• Strategy mutation: flip current strategy
• Utility: average payoff achieved



SLAC and SLACER
W=1 W=0.9 W=0.3

SLAC SLACER

As W is increased (probability of dropping a link when moving) then the
network becomes more random and cooperation reduces. Intermeidate

points give small-world fully connected networks
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SLAC to SLACER

SLAC SLACER
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SLACER – Some Results
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SLACER – Some Results
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SLACER - Some Results

Cycles
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Experimental results with people
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Pilot study. Joint work with Jeremy Goslin, Dept. of Psychology, University
of Plymouth (paper forthcoming)
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