evolution de la
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le probleme de
Padaptation

Si vous trouvez une montre, vous ne doutez pas qu'elle a été fabriquée par un horloger.
De méme, si vous considérez un organisme un peu complexe, avec ['évidente finalité

de tous ses organes, comment ne pas conclure qu'il a eté produit par la volonté

d'un Createur / Car // sera/t s:mp lement absurde de supposer que ' oe// d un mamm/fere
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la biologie est une
science historique

les étres vivants actuels
REicOREDES
tirés au hasard




biologie
evolutionnaire

* |es structures vivantes sont produites par
'evolution










psychologie

* une branche de la biologie

ie un objet particulier : le cerveau
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psychologie
evolutionnaire




psychologie
evolutionnaire

* |e cerveau produit des comportements
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making the natural
seem strange

Of course we smile, of course our heart palpitates at the sight of the crowd, of
course we love the maiden, that beautiful soul clad in that perfect form, so
palpably and flagrantly made for all eternity to be loved!

And so, probably, does each animal feel about the particular things it tends to
do m the presence of pamcular ob]ects To the lzon lt zs the lzoness whzch )
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instinct blindness

* les processus cognitifs qui arrivent a la
conscience ne sont que la partie emergee de
iceberg

® NOS pProcessus
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nitifs nous donnent
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ex. reconnaisance
des emotions




evolution de la coopeération




cooperation
and altruism




cooperation
and altruism




cooperation
and altruism




evolution of
cooperation

—~ altruism is costly to the actor

it can evolve through




evolution of
cooperation

mutualism is beneficial
+ to the actor




evolution of mutualism

Cooperation benefits the recipient,
the benefits to the actor can be

immediate and automatic:




evolution of mutualism

Cooperation benefits the recipient,
the benefits to the actor can be

delayed and contingent:




reciprocity




reputation




retribution




the evolution of
reciprocity

Basic paradigm: the prisoner’s dilemma




Tit-for-tat

* cooperate first
* then do like your partner




finite repetition

CCCCCCCCCCCC
CCLCCLCCECCC




finite repetition

CCCCCCCCCCCC
CCLCCLCCECCC




finite repetition

CCCCCCCCCCCC
CCLCCLCCECCC




finite repetition

CCCCCCCCCCCD
CCCCCCCCCCCD




finite repetition

CCCCCCCCCCDD
CCCCCCCCCCDD




infinite repetition

* TFT is Nash equilibrium and NSS
* but TFT is not good after a defection




Subgame perfection

* Example: cooperate and punish




Subgame perfection

* Example: cooperate and punish

First Nash:




Subgame perfection

* Example: cooperate and punish

Second Nash:




Subgame perfection

 Example: cooperate and punish

cooperation is adaptive
| because punishment would occur
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Grim

always cooperate unless one of the two players
has defected in the past




Grim

always cooperate unless one of the two players
has defected in the past




* Grim is Nash equilibrium and NSS
~ * Grim is subgame perfect
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cooperation is possible
with reciprocity




... but is not certain

® cooperation can be stabilised by reciprocity




the multiplicity of equilibria

an example: Grim

always cooperate
unless oneself or one’s partner has defected in the past




the multiplicity of equilibria

an example: Grim

always cooperate
unless oneself or one’s partner has defected in the past
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the multiplicity of equilibria

but other strategies can be stable,
differing with regard to




the amount of cooperation

here is an other example: pair-Grim

always cooperate on pair days
unless someone has defected in the past on a pair day
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the amount of cooperation

impair-Grim




the amount of cooperation

monday-Grim




the amount of cooperation

never-Grim (aka AllD)




the fairness of cooperation

in all real life cases partners differ,




the fairness of cooperation

asymmetric-Grim-|




the fairness of cooperation

asymmetric-Grim-2




Folk theorem

Any individually rational feasible payoff profile can be

ATy e B e Ny A

RN




other forms of
reciprocity

® generalized reciprocity
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cooperation - quelques




theorie des jeux
DOEENEEE

® jeu de |'ultimatum et du dictateur

® Resultats de Joseph Henrich
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psychologie du
developpement

Young Children Share the Spoils After Collaboration

Warneken, Lohse, Melis & Tomasello, Psychological Science, 2010

Dispersed Condition B GummyBears [] Stickers
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Monkeys reject unequal pay

Sarah F. Brosnan & Frans B. M. de Waal
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Brosnan et de Waal 2003 (capucins)



Chimpanzees are indifferent to the welfare of
unrelated group members

Joan B. Silk!, Sarah F. Brosnan®?, Jennifer Vonk? Joseph Henrich? Daniel J. Povinelli*, Amanda S. Richardson®,
Susan P. Lambeth’, Jenny Mascaro® & Steven J. Schapiro®




Chimpanzees Are Rational Maximizers
in an Ultimatum Game

Keith Jensen,* Josep Call, Michael Tomasello

Proposer

Responder



Chimpanzees Are Rational Maximizers
in an Ultimatum Game

Keith Jensen,* Josep Call, Michael Tomasello

Proposer Payoffs Responder
Offers Proposer Responder Rejections

39 (75%) 2 (5%)

13 (25%) 0 (0%)

45 (87%) 3 (7%)

7 (13%) 0 (0%)

53 (100%) 6 (11%)

29 (54%) 4 (14%)

25 (46%) 11 (44%)




evolution culturelle de
’altruisme !




Kin selection
and altruism

® Altruistic traits are deleterious traits, they
should never evolve by natural selection
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evolution culturelle de
’altruisme !

® ¢quation de Price et regle de Hamilton
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Selection culturelle
de groupe

Trait social genetique




Selection culturelle
de groupe

rait social genetique




Selection culturelle
de groupe

Trait social genetique




Selection culturelle
de groupe

Trait social culturel




Selection culturelle
de groupe

Trait social culturel




Selection culturelle
de groupe

Trait social culturel




Cooperation on graphs

® |ndividuals interact within a continuous
network (based on geography, or other




Cultural transmission

® Expressing altruism toward a genetically
unrelated partner is a deleterious trait from the
point of view of a gene




ex. | : conformism

® in average the most frequent behaviors are the
most efficient

® frequency is a good proxy for efficiency (a simple
~ heuristic
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ex. | : conformism

® e.g.,a group can be founded (by chance) by
altruistic individuals (helping with no reward)
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ex. 2: payoff-biased
Imitation

® individuals imitate their neighbors and therefore altruistic
individuals tend to be surrounded by other altruists

® altruistic individuals hence reach a larger payoff than selfish
individuals, but this is not due to their own action but to
thelr nelghbors actlons G R
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altruism as a by-product

® imitation (conformist, prestige, or payoff-
biased) cannot be adaptive for its very
effect on altruism
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