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Social Trust 
One theme of SCID is to investigate basic social phenomena that may underpin the dynamics of 

inter-ethnic relations and the effects of migration. One of these is social trust.  

At SCID ROW I in 2011 the different ways that social trust has been conceptualized and measured 

were reviewed and discussed. An interesting theme that emerged was the consideration of trust as 

an explicitly interactive phenomenon, i.e. considering trust as not just a characteristic of an act or an 

attitude held by a single individual but as something that is based fundamentally upon interaction 

among individuals. 

This document lays out the bare bones of an approach to specify a network model of social trust, 

based upon Yamagishi’s (Yamagishi & Yamagishi, 1994) Emancipation theory of Trust.    

A definition of behavioural trust 

Before moving any further it is necessary to give a clear definition of what is meant by trust for the 

purposes of this document and the trust model. What follows is just one way of conceptualizing 

trust, and there are certainly many others (e.g. Coleman, 1994; Hardin, 2004; Sztompka, 2011). 

Let us say that party X trusts if he or she voluntarily endows party Y with something of subjective 

value (e.g. money, information, proxy) in the expectation that:  

i. party Y intends to act in accordance with X’s interests with respect to this endowment, 

i.e. party Y intends to act in a trustworthy manner. 

ii. the outcome will be beneficial to X if i. proves true and detrimental if i. proves false.  

Expectation ii. provides motivation for engaging in the behaviour rather than accepting the status 

quo and distinguishes trust from other motivations, e.g. altruism.  

Expectation i. rests in part upon the belief by X that both parties are aware of X’s expectations. The 

basis for this belief could be explicit (e.g. direct communication) or implicit (e.g. assuming a social 

norm).   

Expectation i. also rests on the belief by X that there is a chance that Y may not act in the interests of 

X, i.e. that the act entails risk. This risk generally only pertains if Y would be better off by acting in his 

or her own interests at the expense of the interests of X. If Y and X’s interests are shared 

(‘encapsulated’) then Y would not necessarily be seen as acting in a trustworthy manner but in a 

self-interested manner (Hardin, 2004; Yamagishi, 2011). 
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Despite expectation from economic theory to the contrary, there is considerable evidence from 

experimental ‘trust games’ that many individuals do exhibit such trust behaviour (e.g. Berg, 

Dickhaut, & McCabe, 1995), and that these trusting acts are distinguishable from norms of 

reciprocity and fairness (Cox, 2004; Ermisch, Gambetta, Laurie, Siedler, & Uhrig, 2009; Yamagishi, 

2011). 

Betrayal of trust and exploitation 

The definition above may make trust appear no more than a common wager, a gamble taken on the 

hope of a payoff. This is not the case. People are more averse to loss that occurs because of betrayal 

of trust than because of simple chance or accident (Bohnet & Zeckhauser, 2004; Koehler & Gershoff, 

2003; Lauharatanahirun, Christopoulos, & King-Casas, 2012). A fundamental consideration for X 

therefore is identifying whether Y intends to keep or betray X’s trust, i.e. whether Y intends to 

exploit X.  

Emancipation theory of trust 

The definition of trust above can be located within the wider theme of co-operation. Investing 

resources in a co-operative activity comes at the risk of exploitation – others may steal one’s 

investment or merely ‘free ride’ whilst making little or no investment themselves. Yamagishi (2011; 

1994) suggested that this problem of betrayal and exploitation tended to be addressed in different 

ways in Japan and the United States.  

Yamagishi argued that in Japan, co-operative social and business activity tends to occur within stable 

networks of actors who are committed to long-term relationships. These stable networks of strong 

ties mean that actors effectively hitch their interests tightly together for the long run, reducing the 

incentive for short-term gain through betrayal. Actors also have extensive opportunities to monitor 

each other and to gain knowledge about and share with each other their histories of behaviour, i.e. 

reputations. Both of these factors reduce uncertainty regarding the likelihood of betrayal from 

within the network, but tend to relatively accentuate uncertainty regarding those outside of the 

network. Yamagishi suggested that co-operation in such circumstances comes to rely upon the 

security and assurances afforded by close networks, and so opportunities for co-operation outside of 

these networks tend to be shunned. In effect, such in-group centrism erodes trust in strangers. 

In the United States, Yamagishi suggested that co-operative activity tended to be based more on 

open, cross-linked and fluid networks, where there is less commitment to exclusive, long-term 

relationships entailing special treatment for those within the network. In such circumstances there is 

a relatively shallower gradient between the levels of betrayal uncertainty within and without current 
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co-operative networks and so less of a barrier to exploring new opportunities. Yamagishi argued that 

accepting the greater risk of betrayal from out-groups, i.e. trusting strangers, emancipated 

Americans from closed social networks and made society as a whole more fluid and flexible in the 

face of new challenges requiring co-operative action. 

The central idea of the emancipation theory is similar to that of several other scholars (e.g. 

Fukuyama, 1995; Putnam, Leonardi, & Nanetti, 1994), who also suggest that exclusive group-centric 

co-operation can be detrimental to wider social co-operation and cohesion. For example, using 

Putnam’s terms we would say that excessive reliance on ‘bonding’ social capital is detrimental to 

‘bridging’ social capital. The emancipation theory is chosen here as the basis for a model of trust 

because it appears to be relatively more developed in terms of experimental evidence for the micro-

level processes at work, and because of the more explicitly dynamical and evolutionary/ecological 

grounding for the theory. 

Ecology of trust 

A fundamental feature of the theory is that it describes an ecology - the utility of any particular co-

operation strategy is dependent upon the strategies in use by others. For example, the formation of 

strong commitment relationships means that the chances of betrayal are low, but it also means 

reduced possibilities to explore other, potentially beneficial relationships outside of these closed 

networks. In an environment where most individuals are trustworthy this commitment strategy 

therefore entails high opportunity costs. In such an environment a more trusting strategy, more 

outward looking and less dependent on closed networks, would not incur such opportunity costs 

and therefore might be hoped to be a more effective strategy. However, in an environment 

dominated by inward-looking, closed networks, a more outward looking, trusting individual may 

struggle to find willing partners for co-operation from outside their own network.  

Social structures rather than cultural differences  

The differences noted by Yamagishi were observed across cultures, Japan and the US, and 

differences in the willingness to trust strangers have been found reliably across cultures (Gheorghiu, 

Vignoles, & Smith, 2009; Knack & Keefer, 1997; Yamagishi & Yamagishi, 1994). There is the 

possibility that culture-specific factors other than the effects of network structure on social 

uncertainty and opportunity cost are the main drivers of these differences. Several lines of evidence 

weight against this conclusion. In the UK Ermisch and Gambetta (2010) found a negative relationship 

between strength of family ties and behavioural trust in strangers. Alesina and Giuliano (2011) found 

essentially the same relationship within countries using multi-national surveys of attitudinal 

(generalized) trust. Yamagishi (2011) found that when the uncertainty of betrayal and the 
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opportunity costs of transactions were manipulated experimentally to be equal, previously observed 

differences between Japanese and American participants in terms of their levels of behavioural trust 

were eliminated.  

Ethnic differences in trust 

In Western nations, attitudinal (generalised) trust has been found to be generally lower in minority 

groups, especially blacks, compared to majority whites (Hooghe, Reeskens, Stolle, & Trappers, 2009; 

S. S. Smith, 2010; T. W. Smith, 1997; Stolle, Soroka, & Johnston, 2008; Sturgis, Brunton-Smith, Read, 

& Allum, 2011). Table 1 shows such differences in a recent survey of the general population in the 

UK. 

Table 1. Proportion of respondents agreeing  

that “Most people can be trusted”, by ethnicity. 

Ethnicity 
 

"Most people 
can be trusted" 

(%) 

White 42 

Black Caribbean 24 

Black African 22 

Indian 31 

Pakistani/Bangladeshi 29 

Chinese 40 

Other 30 

Source: UK Home Office Citizenship Survey 
2009. N=45,059. 

 

Generalised trust is reported as lower in the US in areas of greater ethnic diversity compared to 

more ethnically homogenous regions (Alesina & La Ferrara, 1999, 2002; Putnam, 2007; Stolle et al., 

2008; Uslaner, 2002), in both minority and majority groups (Putnam, 2007). These results have not 

been replicated in UK and Europe, however, where such differences are weaker or absent (Hooghe 

et al., 2009; Sturgis et al., 2011).  

Glaeser, Laibson, Scheinkman, & Soutter (2000) found that differences in ethnicity appeared to act 

as a negative signal of trustworthiness in experiments on behavioural trust in the US. Similar findings 

were reported by Simpson, McGrimmon, & Irwin (2007). A more recent study with Swedish 
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participants (Ahmed, 2010) found similar results when participants knew only the surname of the 

other player, which was manipulated to reflect ethnic majority vs. minority identity.  

Behavioural trust experiments using neuropsychological techniques have shown that such outcomes 

tend to be more related to implicit (i.e. pre-conscious) rather than explicit ethnic stereotyping 

(Stanley, Sokol-Hessner, Banaji, & Phelps, 2011).  

Simulation models of trust 
We will construct a series of agent-based simulation models to evaluate and explore the potential 

for social network processes such as those outlined above to shape patterns of trust and co-

operation across ethnic groups.  

In a nutshell, the models will be based on the assumption that ethnicity acts as a driver for 

homophily, i.e. the tendency for a wide range of social and economic relationships to form and 

persist within rather than across socio-economic groupings (McPherson, Smith-Lovin, & Cook, 2001). 

Ethnic homophily tends to shape stereotypes about ethnic groups other than one’s own, which tend 

to form early in life and persist through adulthood (Henry & Sears, 2009). We propose that 

homophily will limit the extent of cross-ethnic contact, thus limiting the exposure of such 

stereotypes to social learning processes, i.e. if I never trust people from another group, I never have 

the chance to see that they might be trustworthy after all.   

The models will be based on ‘trust games’ played on social networks. Although contrived, these 

games are designed to reflect certain aspects of real world interactions that involve trust. They will 

not contain all of the factors that are thought to influence trust in real-life interactions, but instead 

will be specified to represent the key features of the emancipation theory of trust. The chief 

advantage of this approach is the availability of behavioural data from experiments that can be used 

to specify and also validate the simulations.  

The proposed model  
The games will be played by N = 1000 autonomous agents that are randomly allocated with uniform 

probability to one of SN = 100 social networks. Every agent ‘knows’ every other agent in its own 

network but initially has no information about specific agents in other networks.  

Agents must decide whether they wish to play the game within their network or with an agent from 

outside of their network. This is akin to deciding whether to trade with a known associate or 

whether to look to the open market. Within each network information about trustworthiness of 

other agents is shared, but agents from other networks are initially unknown strangers.  
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The game is played in dyads that are constructed as follows. Agents decide whether to participate in 

the game with a player from within their own social network or with an agent from another 

network. Each agent is then paired at random with an agent who has a complementary preference 

(or sits out the turn if no such agent can be found). 

Once allocated to pairs the agents evaluate each other and decide whether they wish to trust each 

other and play the game or pass for that round. Evaluation is influenced by i) the agent’s history of 

success in playing the game using either a trusting or defecting strategy, ii) memory of the history of 

trustworthiness of the other agent, if available, and ii) visible characteristics of the other agent that 

may signal trustworthiness. If either agent decides to pass then neither of the dyad plays the game 

that round. If both decide to play then the game is conducted and each agent receives a payoff 

depending upon its own actions and those of the other agent.  

After playing the game each agent updates its own preferences for parochial vs. open market play, 

for being trusting vs. passing a turn and for being co-operative or betraying, based upon the success 

of the strategy employed that turn. Each agent also updates its internal ‘model’ of the characteristics 

of other agents that appear to signal trustworthiness. 

The games 

So far the rules and conduct of the games the agents play have not been defined. We will construct 

simulations using two different games that have both been used extensively in behavioural 

experiments on trust, the “prisoner’s dilemma” (e.g. Flood, 1952) and the “trust game” or 

“investment game” (e.g. Berg et al., 1995). Both games are played by dyads and in both games both 

players must choose between making two moves, ‘trust’ (i.e. co-operate) or ‘defect’. Each player 

then receives a payoff depending upon the matrix of choices of both.  

In the prisoner’s dilemma game both players make their decisions without knowledge of the other’s 

choice. If both players choose to trust then they are both rewarded with a payoff R. If one player 

trusts but the other defects, then the defecting player receives the temptation payoff T and the 

truster receives the sucker’s payoff S. If both players defect then both receive the punishment payoff 

P. The payoff values are usually ordinal such that T > R > P > S, and in such an arrangement each 

player can only be certain of avoiding exploitation by defecting, even though greater rewards are 

available by co-operating if only the players would trust that their partner would do likewise. In our 

game an initial evaluation phase is conducted before the game begins, where agents may decide to 

exit the game and not play. This is more in keeping with real world co-operative endeavours, where 

participants must initially decide whether to participate at all. This process will drive the theoretical 
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expectations with regard to cross-group contact, because if agents decide not to play the game they 

will not be able to update their internal model of the trustworthiness of other agents.  

The trust game is similar to the prisoner’s dilemma but in this game players make their choices 

sequentially, where the second player knows the choice of the first. The standard arrangement is 

that one player is selected to move first and act as the truster and the other takes on the role of the 

trustee. The truster is given a monetary endowment and must decide how much of this to send to 

the truster (possibly nothing). The amount sent (‘invested’) is then increased in value and then the 

truster must decide how much of the new total to return to the truster (possibly nothing). Variations 

of the game fix the amounts that can be sent and returned. The trust game can be seen as analogical 

of transactions such as online purchases. Seeing the offer of a product for sale, the buyer makes the 

choice to trust by sending the seller payment. The seller could then be trustworthy and honour the 

contract, or instead could choose to defect by failing to deliver the goods and pocketing the 

payment.   

For both games, economic theory of self-interested rational actors would suggest that both players 

should defect, as this strategy cannot be dominated by any other. In behavioural experiments a large 

number of people do though choose to trust.  

Opportunity cost 

A key feature of emancipation theory is opportunity cost. Conducting transactions in small networks 

that allow for effective monitoring has the advantage of reduced uncertainty but the disadvantage 

that better ‘deals’ available elsewhere will be missed. In the model we implement opportunity cost 

as a penalty that reduces payoffs obtained from transactions within the agent’s social network. The 

penalty is based on the relative size of the ‘markets’ that are available to the agent at each turn. This 

reflects the idea that goods of better quality and/or lower price are likely to be available in larger 

markets as opposed to smaller ones. We adapt the formulation used by Macy and Sato (2002) and 

define opportunity cost OC of agent i as  

OCi = 1- (n – 1 / N – 1), 

where n is the size of the pool of agents that a given agent’s transaction partner was drawn from 

and N is the size of the total population of agents. OC approaches 1 when the agent decides to 

conduct a transaction in its home social network and this network contains only one other agent. OC 

approaches zero when all agents choose to participate in the open market.  
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Updating preferences 

Agents have preferences regarding their choices to interact locally vs. on the open market (Plocal), to 

trust their interaction partner and actually play the game vs. walk away (Ptrust), and whether they will 

co-operate or defect (Pco-op). These preferences will be represented as probabilities. At each turn the 

players’ actions will be chosen by random draws according to these probabilities; the probabilities 

are updated after each iteration in the following ways. 

Reinforcement learning 

One of the ways of updating the preferences will be according to a reinforcement learning 

algorithm, whereby actions that lead to successful outcomes result in an increase in the probability 

of that action and unsuccessful outcomes reduce the probability of the precipitating action. A 

popular choice of algorithm in game theoretic modelling is the Bush-Mosteller algorithm,  

Pt+1 = Pt + (1-Pt)βt if βt >= 0, or Pt+1 = Pt + Ptβt if βt < 0, 

where Pt is the probability of a given action (e.g. Ptrust) on turn t Pt, βt is the benefit accrued on turn t 

(-1 < βt < 1) and Pt+1 is the updated probability at the next turn. It is not clear, however, if this 

algorithm best reflects the way human participants learn when playing these games and other 

alternatives will be considered (e.g. Arthur, 1993). 

History of betrayal  

The truster and trustee remember the identity and characteristics of each other and whether the 

exchange was successful or not. This information is remembered by the agent for a number M of 

game iterations before it is forgotten. The information in memory is used by agents when deciding 

whether to trust other agents. Behavioural evidence has shown that human participants are very 

quick to shun betrayers in experiments (Ohtsubo, Masuda, Watanabe, & Masuchi, 2010) and that 

having knowledge of other players’ previous behaviour greatly enhances trust (Bracht & Feltovich, 

2009). We implement this observation as a moratorium on cooperation with known betrayers for T 

turns of the game, with T and M to be varied as an experimental manipulation.  

The effect of personal betrayal by a member of another network is implemented as follows. When 

players assess each other in the evaluation phase of the game, agents who have been betrayed by 

their partner in the previous T turns will not participate in the game (i.e. Ptrust = 0).  

There is also an effect of reputation transmitted through third parties. Members of the same social 

network are aware of betrayals in the previous T turns suffered by members of their network. When 

a participant is paired with an agent from another network who has betrayed a network colleague 

then that agent’s probability of participating in the transaction is reduced by 0.75 (Ptrust = Ptrust – 
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0.75). This makes the transaction between these agents very unlikely, and it will only proceed if the 

individual had a very high level of trust in strangers at the start of the turn. 

Should a member of a social network betray a fellow member of the same social network, this 

information is known to all members of the network and the same procedures for ‘personal 

betrayal’ above are followed. In effect, within-network betrayal leads to ostracism from the network 

for T turns.  

Characteristics that may signal trustworthiness. 

When the simulation is initialised each agent is endowed with a number of settings denoting various 

socio-economic ‘identities’. Some of these ‘tags’ will be fixed and unchangeable, representing 

characteristics such as sex and ethnicity. The distribution of these tags will be chosen to reflect 

population averages, e.g. 50% females, but the variation in distribution within social networks will be 

manipulated as an experimental variable. For example, in some runs of the simulation all social 

networks will be homogeneous with regard to ethnicity (reflecting very strong homophily); in others 

there will be within-network heterogeneity. 

Other tags will be changeable by the agent, representing characteristics such as wealth. In the case 

of wealth, this tag will be initialised by random allocation from some right-skewed distribution, but 

will later be changed in the game if the agent amasses or loses a threshold amount W of payoff 

wealth.  

These tags will be visible to agents during transactions, and will be used to infer whether an agent is 

expected to act in a trustworthy manner. This inference will be based on the phi correlation 

between the tag and the history of action of the other agent in two ways. One will be based upon 

the memory of the agent itself, the other will be based upon the sum of the memories of all of the 

agents in the social network. The former represents individually held stereotyping and the latter a 

group consensus view. In the first set of models agents will use the higher absolute value of the two 

measures as an addition to the Ptrust parameter, which will therefore be raised when confronting a 

potential partner displaying a tag associated with co-operation, and lowered when the agent sees a 

tag negatively associated with co-operation. This aspect of the game is designed to reflect the 

opportunity for social learning about the trustworthiness of other groups. When this learning is 

based on very few interactions the information it contains will be very noisy and unreliable, but the 

reliability will increase as the ‘sample size’ of interactions increases. 
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At the initialisation of the game the association between tags will be set to specific values indicated 

from the literature (S. S. Smith, 2010), e.g. a modest negative correlation for minority ethnic groups, 

representing a negative stereotype. 

The future 
The description above sketches out the main features of a simple model of trust on social networks. 

This is not a comprehensive model. It omits many details of how the model will be specified and 

many potentially important features. For example, there is no implementation of tags that represent 

agent’s relational knowledge of the similarity or difference between themselves and other agents 

with regard to their tag status. This means that in effect agents do not know if they are of the same 

or different social identities, e.g. ethnicity. There will therefore be no barrier to agents holding 

negative stereotypes for their own identity. This does not conform to psychological theory in terms 

of cognitive dissonance but is actually observed in studies of ethnic stereotyping (Gambetta & 

Hamill, 2005; Tajfel, Jahoda, Nemeth, Rim, & Johnson, 2011). 

Perhaps more importantly the model leaves out whole classes of factors and processes that 

empirical evidence suggests are involved in trust and co-operation.  

One important structural element is social institutions that act as guarantors, assuring co-operation 

by promising to punish defection, e.g. the police and courts. Several authors (Beugelsdijk, 2006; 

Yamagishi, 2011) would argue that these institutions act in the same way as closed social networks 

and reduce uncertainty in transactions; the emancipation theory would argue that these institutions 

should therefore promote co-operation with but erode trust in unknown strangers. Other authors 

disagree heartily and argue just the opposite (e.g. Uslaner, 2002).  

The influence of institutions can be incorporated into the model above. For example, the police and 

courts could be represented as a global influence on all agents that ‘notices’ acts of betrayal with a 

certain probability (<1) and punishes them, removing the betrayer from making further transactions 

for a set number of turns (‘prison’!). 
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