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Overview 
 

Many animals (including humans) cooperate with 

others, a phenomenon that can appear paradoxical yet 

can be key to evolutionary success. When seeking a 

cooperative partner, whether it be for an alliance or 

for sexual reproduction, it would seem adaptive to 

observe others and assess who would make the best 

partner. Correspondingly, we should expect individuals 

to engage in displays that would induce others to pair 

with them. These considerations give rise to a potential 

conflict of interest that lies at the heart of 

understanding both cooperation and communication: 

how can displays provide reliable information that is 

believed and used by observers? 

 

To resolve this dilemma we need to better understand 

the role of signalling in cooperative behaviour. The 

benefits of being seen to be cooperative are likely to be 

a major driver of cooperative behaviour, allowing us to 

go beyond popular theories including kinship and 

reciprocity in explaining sociality. Yet the theories of 

cooperation involving reputation-building are poorly 

developed and beset with confusion and disagreement. 

The aim of this proposal is to establish a much-needed 

theoretical and empirical basis for understanding how 

cooperative behaviour in animals including humans 

functions through signalling. 

 

By cooperating, individuals benefit others. At the same 

time, the act of cooperating may provide some 

information about quality and/or intentions, and others 

may then choose social or sexual partners on the basis 

of this information. Research to date focuses on the 

‘costly signalling’ of ‘quality’, on the theoretical grounds 

that those with more resources can best afford to help 

others (and consequently observing someone helping 

indicates they have high resources). However, much 

less attention has been given to the signalling of 

intentions. Theory suggests that such behaviour is 

unlikely to be honest, but a recent model by GR shows 

how a reputation for helping others can genuinely 

indicate future cooperation. The significance of this 

model lies in providing a general explanation for 

displays as honest signals of trustworthiness, even 

without the differences in quality required by standard 

costly signalling theory. Essentially, it shows when the 

benefits of investing in a reputation (to display that one 

will make a good social or sexual partner) outweigh the 

typical short-term temptation to exploit others.  

 

 

 

 
 

Figure. Many animals, including humans, cooperate with 

others, and increasing evidence shows they may be more 

likely to help when being observed.  
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This project will both (1) develop this basic model and 

(2) test it empirically by uncovering what information 

an act of cooperating conveys and how others respond 

to this. Specific aims are as follows. 

  

1. Investigating the relative roles of both 

differences in quality (resources) and 

differences in strategy (intentions) within the 

same model/ experimental system 

 

2. Investigating when we can expect individuals to 

play only one role (i.e. signaller or chooser, as 

in extreme cases of female choice) versus 

where all individuals both signal and choose; 

and how this impacts on the resulting 

strategies. 

 

3. Extensively exploring the parameter space in 

which we can expect to find signalling and 

choice (varying competition for partners, costs 

of choice etc). 

 

4. Predicting when we should expect to find 

displays that are costly vs ‘cheap-talk’; when 

they are expected to be helpful to others (e.g. 

public helping as in cleaner fish); and when they 

should specifically benefit the signal receiver 

(e.g. allogrooming; courtship feeding). 

 

5. Extending models and experiments to the 

more realistic scenario of different levels of 

signalling (as opposed to simply signalling or 

not) to explore how competition can result in 

escalating displays as hypothesized by the 

theory of competitive altruism. This would be 

the first model of the process, despite much 

suggestive evidence. 

 

6. Incorporating population dynamics and 

dispersal instead of fixed population sizes. This 

is important because if cooperation leads to 

increased fitness then increased population size 

and increased dispersal may then impact on 

future strategy frequencies. 

 

7. The role of cultural evolution (as well as the 

genetic evolution typically assumed above). A 

key role for cultural evolution is in 

understanding how cooperative behaviours 

may actually spread when purely genetic 

evolution models would suggest that helping 

others is not adaptive. Considering cultural 

evolution is crucial in addressing core current 

debates over qualitative and quantitative 

differences between humans and other animals 

in how they cooperate.   

 

 

 

 
Methodology 
 

Our work will employ complementary theoretical and 

empirical approaches, developing model predictions 

and providing tests of these.  

 

Theoretical work will employ evolutionary simulation 

models (agent based models). The strength of these is 

that artificial populations can be set up with individuals’ 

assigned strategies. These individuals or agents then 

meet others in a controlled manner, and reproduce in 

accordance with their payoffs. Stochastic factors 

including mutation can readily be introduced. The 

simulations produce evolutionary predictions of what 

strategies are stable across multiple generations.  

 

These models will be backed up by mathematical 

treatments including evolutionary game theory, which 

provide simplified yet precise equations summarizing 

simulation predictions. 

 

Empirical work will focus on employing human 

participants as the experimental animals. This approach 

has many advantages, including being able to impose 

costs and benefits and interaction patterns and 

information availability that is simply not possible in 

typical animal systems. Participants will be recruited to 

the purpose-designed CBE lab where they will 

participate in a computer-based social dilemma group 

game for real monetary rewards dependent upon their 

payoff. The game is such that cooperating (investing) is 

against short-term economic self-interest, but that 

telling participants they can choose a partner for a 

subsequent mutually beneficial game will motivate 

investment. The hypothesis is that investing provides 

information which can make individuals more desirable 

partners. We will vary both the endowments 

individuals have to play with (to test the effect of 

quality, or resources) and we also vary whether it pays 

to cooperate or defect with a chosen partner (to test 

whether investing in the social dilemma game honestly 

signals intentions). The financial inducements will be 

small (around £5-£10 per participant) and are essential 

to motivate targeted play.  

 

These studies will provide the first tests of our models 

of cooperative reputations and intentions. More 

generally, they will contribute to an understanding of 

how social systems can be honest and stable. This will 

be of wide significance in showing how communication 

is an important driver of sociality and has wide 

applications to understanding behaviour of animals 

including humans, whether it be cleaner fish 

mutualisms, helping at the nest in cooperative 

breeders, or understanding how online reputation 



  

systems can lead to greater trust, or when people will 

display pro-environmental behaviours. 

 

 
Timeline 
 

Project duration is 3.5 years.  Work will proceed by 

alternately developing theoretical predictions and 

testing these. After 1 month allowed for planning; 1 

year is assigned to Work Package 1 comprising aims 1,2 

& 3 above; WP2 comprising aim 4 is allowed 3 months; 

WP3 comprising aim 5, 3 months; WP 4 comprising 

aims 6 & 7 – 12 months; leaving 5 months for final 

writing up of remaining manuscripts for publication in 

high profile interdiscipilinary journals (focussing within 

evolutionary biological sciences) with open access.  

 

 
Training & Skills 
 

Training will be provided in modelling methods (GR) 

with simulation modelling (GR and JK), cultural 

evolution models (JK) and mathematical modelling (GR 

& JK). Alongside, training will be given in the 

complexities of behavioural experimental design (GR & 

BP) especially in social dilemma tasks (GR); and in 

statistical data analysis including models in R (JK & GR) 

and Bayesian methods (JK). 

It will be an experimental project which will provide an 

introduction both to economic games and to signalling 

theory in biology, with the accompanying issues of how 

honesty in conveying intentions and quality is 

maintained. Student would have skills to go on to a 

range of research areas in animal and human behaviour 

involving both modelling and experimental work. 
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