





Corals cooperate repairing damaged bits



Some cyanobacteria sacrifice themselves for the their neighbours




Cell division unicellular
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Labour division through multicellularity






Labour divis&n leaf-cutter ant



John Maynard Smith

Eors Szathmary



ATTTANER

Fruits of labour division in humans



Prisoners’ dilemma

0,4

Cooperate | Defect
Cooperate | 3,3 0,4
Defect 4,0 1,1

1,1

3,3

4,0




Felix Warneken
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1. Population structure
2. Repetition

3. Signaling / Partner choice



1. Population structure



Population structure



J. B. S. Haldane



| would jump into a river to save two
brothers, but not one, or to save eight

cousins, but not seven.



William D Hamilton
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Wilson, Pollock, Dugatkin, 1992.



Cancellation effect



Selfishness beats altruism within groups.
Altruistic groups beat selfish groups.

Everything else is commentary.

D. S. Wilson & E. O Wilson



Group selection






Cancellation effect at the group level

Asli Akdeniz




2. Repetition



The shadow of the future
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The shadow of the future
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Mutual cooperation is unstable

(any positive level of cooperation can be undermined by an indirect

invasion)






Mutual defection is also unstable

(any lack of cooperation can be also undermined by an indirect invasion, if

& is high enough)



Repetition

00—
Nl
s —

—_

L —t

W

D\ll

;IAMT

Time

JJoAed abelany



v A—\Ag
A® B®. O ol

D® o [ ) [ [ ) [ [ against each

other:
P N N vV (¥ v__, v
E® ) [ ) () F@® G® [ ]
— — — — —

......
seeecccce

ecscce ececccee
escese ececsces



Everything changes,

nothing remains the same

Buddha

Garcia & van Veelen, JET, 2016



Everything changes,

nothing remains the same

Buddha

Julian Garcia

Built-in iSight|



1. Population structure

2. Repetition



1.0

no cooperation

1.0



multiple equilibria

1.0 = I




multiple equilibria, but none

without any cooperation




0.0

full cooperation

0.0

0.5

1.0



repetition + population structure







Average payoff
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Van Veelen et al., PNAS, 2012



Hamilton’s rule
(biology)

Folk theorem
(economics)



Repetition + population structure




Repetition + complexity costs

ESS, UIB




Repetition + endogenous information

selective
cooperation
with looking

full cooperation without looking
0.5
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Repetition + partner choice







3. Signalling / Partner choice



Prisoners’ dilemma

0,4

Cooperate | Defect
Cooperate | 3,3 0,4
Defect 4,0 1,1

1,1

3,3

4,0




Ultimatum game

0, 10

Player 1
propose division
Player 2

accept or reject

10,0
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