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Sarah Mathew (2024). Why humans 
reciprocate but animals usually do not. 
Nature, 626 (8001), 955-956. 

Reciprocity is so intuitive to humans that its
evolutionary logic can seem self-evident. If
there is a high chance that individuals will
interact again, it pays to be nice to those who
might return the favour. A rich body of theoretical
work has confirmed this idea, showing
that — as long as there is a high probability of
interacting with the same person again, and
individuals preferentially help those who have
previously helped them — reciprocal cooperation
is advantageous despite its short-term
cost. However, writing in Nature, Efferson
et al.2 report evidence suggesting that the evolutionary
path to reciprocity is treacherous at
best, and impossible at worst — unless natural
selection favours not only individuals, but also
groups, that cooperate more.
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AltruismAltruismAltruism

 Helping

 Human societies

 Communication

 Collective efficiency

 Moral

 Norms

 Sacrifice

 . . .
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AltruismAltruismAltruism

“This is not only an attack against WCK, this is an attack on 
humanitarian organizations showing up in the most dire of situations 
where food is being used as a weapon of war. This is unforgivable,” said 
World Central Kitchen CEO Erin Gore.
The seven killed are from Australia, Poland, United Kingdom, a dual 
citizen of the U.S. and Canada, and Palestine.

 Helping

 Human societies

 Communication

 Collective efficiency

 Moral

 Norms

 Sacrifice

 . . .
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Explanations of altruismExplanationsExplanations of of altruismaltruism

 Evolutionary explanations of altruism
 (Vested interest)

 Kin selection

 Reciprocal altruism

 Costly signaling

 Group selection
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Reciprocation vs. social signalingReciprocationReciprocation vs. social vs. social signalingsignaling

 Reciprocal cooperation
 €  €

 wealth creation

 cheating

 unstable

 Social signaling
 Social bond  display

 no cheating

 Stable / robust
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• Veblen, T. (1899). 
The theory of the leisure class.
Macmillan. 

However widely, or equally, or "fairly", it may 
be distributed, no general increase of the 
community's wealth can make any approach to 
satiating this need, the ground of which is the 
desire of every one to excel every one else in 
the accumulation of goods.
(Veblen 1899:23)
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Conspicuous consumptionConspicuousConspicuous consumptionconsumption

 Explain why people may
 spend much time

 spend money, resources

 take risks

with no obvious material return.
 Examples:

 first Iphone
 cars
 clothing
 tourism
 . . .
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Costly signallingCostlyCostly signallingsignalling

• Zahavi, A. & Zahavi, A. (1997). 
The handicap principle.
New York: Oxford University Press. 

If guarding were based on reciprocity, there would 
be no point in striving to do more guard duty than 
others. Even if one asserts that such competition is 
necessary to ensure that the group is never without a 
sentinel, one would still have to explain why each 
bird interrupts the watch of the one nearest to it in 
rank, rather than attempting to replace younger, more 
inexperienced babblers.
(Zahavi & Zahavi 1997:135)

Stotting

www.dessalles.fr
11

Bénabou, R. & Tirole, J. (2006). 
Incentives and prosocial behavior. 
American Economic Review, 96 (5), 1652-1678.
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R(a, y) =  [ (a E(va|a, y)  y E(vy|a, y) ]

Bénabou, R. & Tirole, J. (2006). 
Incentives and prosocial behavior. 
American Economic Review, 96 (5), 1652-1678.

reputation
visibility

action

material
reward

valuation
of action

valuation
of incentive

maxa [ (va+vy y) a  C(a) + R(a, y) ]
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 Where does social utility come from?

The model postulate an exogenous
social reward for being able to produce
the positional signal.

Bénabou, R. & Tirole, J. (2006). 
Incentives and prosocial behavior. 
American Economic Review, 96 (5), 1652-1678.

R(a, y) =  [ (a E(va|a, y)  y E(vy|a, y) ]
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Reputation modelsReputationReputation modelsmodels

Where does social 
utility come from?

 Future cooperation?

 Social signaling

www.dessalles.fr
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Social signalingSocial Social signalingsignaling

 Individuals benefit from making friends

 sharing time together

• security

• solidarity

 "good" friends

• competent

• reliable
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Signaling (altruism included)SignalingSignaling ((altruismaltruism includedincluded))

 Model 0: asymetrical bonds

+ Model 1: time sharing

 Model 2: praise

 Model 3: outrage

stardom

friendship

heroes

norms
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1

a b

display

a b
join 2

Asymmetrical bonds (Twitter-like network, one quality)AsymmetricalAsymmetrical bondsbonds (Twitter(Twitter--likelike network, one network, one qualityquality))

Social signals

Payoff:  k P0

Competence (%)
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Proportional cost

Sabine Hossenfelder

See also:
Gintis, H., Smith, E. A. & Bowles, S. (2001). 
Costly signaling and cooperation. 
Journal of Theoretical Biology, 213, 103-119. 
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Asymmetrical bonds (Twitter-like network, one quality)AsymmetricalAsymmetrical bondsbonds (Twitter(Twitter--likelike network, one network, one qualityquality))

turdoides squamiceps

Signal s(q) = g(q) q

Cost: Cg(q)

Profit: k P0

s(q) = 0 for q < 
For q >  :
Benefit:   B(q) = kP0 – Cs0/q

s0 =  = 1–1/k

 1–2/k < s0 < 1–1/k

Dessalles (2014). Optimal investment in social signals. Evolution, 68 (6), 1640-1650.
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Aparicio, S., Villazón-Terrazas, J. & Álvarez, G. (2015). A model for scale-free networks: application to twitter. 
Entropy, 17 (8), 5848-5867. 
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Signaling (altruism included)SignalingSignaling ((altruismaltruism includedincluded))

stardom

friendship

heroes

norms

 Model 0: asymetrical bonds

+ Model 1: time sharing

 Model 2: praise

 Model 3: outrage
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C'est le temps que tu as perdu pour ta rose 
qui fait ta rose si importante. 

It is the time you have wasted for your rose 
that makes your rose so important. 
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The time sharing (TS) modelThe time sharing (TS) modelThe time sharing (TS) model

Social signals



12

www.dessalles.fr
24

The time sharing (TS) modelThe time sharing (TS) modelThe time sharing (TS) model

assortativeness

Social offer :

Competence × Time

ris(q)
i : B’s potential rank in A’s contact list
ri : amount of time offered by A to B (0 < r < 1).
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Homophily in Twitter Homophily in networks Homophily in humans

P(q) = 1 – i (1 – K ri q)
profit
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Competitive signalingCompetitiveCompetitive signalingsignaling

Benefit: Bc(q) = P(q) – C s(q)/q

Suppose a mutant with competence q sends the 
signal normally sent with competence q+dq. 
The recruitment of a better partner provides 
P(q+dq)
by dint of an augmented cost C s(q+dq)/q.

s(q) = [ qP(q) – P(q) dq ] /C

Benefit variation 
dBc = P'(q) dq – C s'(q) dq /q
must be zero for the equilibrium to be stable: 
s'(q) = q P'(q) / C
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Signal s(q) = g(q) q

Cost: Cg(q)

P(q) = 1 – i (1 – K ri q)
profit

assortativeness

Dessalles, J.-L. (2014). 
Optimal Investment in Social Signals. 
Evolution, 68 (6), 1640-1650. 
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The time sharing (TS) modelThe time sharing (TS) modelThe time sharing (TS) model

n = 3
r = 0.6
L0 = 0.05
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Dessalles (2014). Optimal investment in social signals. Evolution, 68 (6), 1640-1650.
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asymmetrical
relations
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Q

se

signal

symmetrical
relations

Banker’ suit

competence
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Banks across Europe pledged to repay more than a quarter 
of the first tranche of cheap funding they took from the European Central Bank 
at the height of the debt crisis, the central bank said on Friday, 
in a further sign of a gradual improvement in the eurozone’s financial system.

Some analysts noted that some banks in southern Europe 
could be tempted to pay back symbolic amounts of the LTRO money 
so as to avoid appearing weak in comparison to their rivals.

“Maybe there will be banks that will try to look better by paying back 
at least a small part of the money early, and also 
to reflect their improved liquidity position in comparison to last year,”
said Daragh Quinn, a Spanish banking analyst at Nomura.

In Spain, BBVA and Banco Popular, 
Banco Sabadell and Bankinter
plan to pay back some LTRO money. 
Senior bankers have noted that
the opportunity to repay early 
risks stigmatising banks who do not do so, 
heaping pressure on those lenders 
who still need the cheap funding to at least 
start their repayments.
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Signaling (altruism included)SignalingSignaling ((altruismaltruism includedincluded))

stardom

friendship

heroes

norms

 Model 0: asymetrical bonds

+ Model 1: time sharing

 Model 2: praise

 Model 3: outrage
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Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes

 Some rare people achieve costly feats

… that are often totally altruistic

 Why?

 Why is there a cheering audience?

 Why not let others cheer?
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1

a b

(display)

a b
join

Payoff:  k P0

3

2
c

 Partially visible signals
 Punctual

 Fiew witnessesprai
se

without praise

1m/(p1N)

p1: default visibility of signals

Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes
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1

a b

(display)

a b
join

Payoff:  k P0

3

2
c

 Partially visible signals
 Punctual

 Fiew witnessesprai
se

with praise

1m/(p2N)

p2: visibility of gossipers’ signals

Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes
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HeroesHeroesHeroes

 Emergence of a few disproportionate signals

Dessalles, J.-L. (2025). Why honor heroes? 
The emergence of extreme altruistic behavior
as a by-product of praisers' self-promotion. 
Evolution and human behavior, 46 (1), 106656. 
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Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes

Dessalles, J.-L. (2025). Why honor heroes? 
The emergence of extreme altruistic behavior
as a by-product of praisers' self-promotion. 
Evolution and human behavior, 46 (1), 106656. 
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Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes

Dessalles, J.-L. (2025). Why honor heroes? 
The emergence of extreme altruistic behavior
as a by-product of praisers' self-promotion. 
Evolution and human behavior, 46 (1), 106656. 

Top signal intensityPraising probability
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Emergence of acclaimed heroesEmergence of Emergence of acclaimedacclaimed heroesheroes

Dessalles, J.-L. (2025). Why honor heroes? 
The emergence of extreme altruistic behavior
as a by-product of praisers' self-promotion. 
Evolution and human behavior, 46 (1), 106656. 

# heroes % heroes
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Signaling (altruism included)SignalingSignaling ((altruismaltruism includedincluded))

stardom

friendship

heroes

norms

 Model 0: asymetrical bonds

+ Model 1: time sharing

 Model 2: praise

 Model 3: outrage

www.dessalles.fr
39

Costly normsCostlyCostly normsnorms

 Costly norms may harm
individuals and society as whole

Examples: 

• footbinding lasted for one thousand years in China;

• infibulation still prevails in some cultures.
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OutrageOutrageOutrage
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 Partially visible signals
 Punctual

 Fiew witnesses

Boo!

outra
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Negative 2nd order signals promote normsNegativeNegative 2nd 2nd orderorder signalssignals promotepromote normsnorms

Lie-Panis, J. & Dessalles, J.-L. (2023). 
Runaway signals: Exaggerated displays of commitment
may result from second-order signaling. 
Journal of Theoretical Biology, 572, 111586. 
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Lie-Panis, J. & Dessalles, J.-L. (2023). 
Runaway signals: Exaggerated displays of commitment
may result from second-order signaling. 
Journal of Theoretical Biology, 572, 111586. 

% signalers Outrage probability
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Negative 2nd order signals promote normsNegativeNegative 22ndnd orderorder signalssignals promotepromote normsnorms

Lie-Panis, J. & Dessalles, J.-L. (2023). 
Runaway signals: Exaggerated displays of commitment
may result from second-order signaling. 
Journal of Theoretical Biology, 572, 111586. 
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Social signalingSocial signaling

 3 social signaling models

 Asymetrical bonds  stardom, 

but symmetrical bonds  friendship

 Praise heroes

 Outrage  norms

 What authors call "Cooperation" 
is embedded in social signaling games
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Social signalingSocial signaling

 3 social signaling models

 Asymetrical bonds  stardom, 

but symmetrical bonds  friendship

 Praise heroes

 Outrage  norms

 What authors call "Cooperation" 
is embedded in social signaling games


