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Abstract

Cooperation in the face of moral hazard is a critical factor in economic de-

velopment. Existing research on institutional support for cooperation has pri-

marily focused on the role of contract enforcement in limiting the incentives

for cheating. In contrast, we focus on the need for a social safety net to permit

extensive cooperation. Starting from a basic prisoner’s dilemma model, we in-

troduce uncertainty in contracting institutions through a global games mecha-

nism similar to that in Carlsson and van Damme (1993). Whereas under perfect

information limiting exposure to risk reduces cooperation, the identical model

with uncertainty generates the opposite result: limiting risk encourages coop-

eration in parallel with increased contract enforcement. The results support a

growing literature showing that both contracting and social institutions are key

factors in promoting economic growth.
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1 Introduction

Virtually every commercial transaction has within itself an element

of trust, certainly any transaction conducted over a period of time.

It can be plausibly argued that much of the economic backwardness

in the world can be explained by the lack of mutual confidence.(Arrow

1972, p.357)

Throughout history, institutions have been devised by human be-

ings to create order and reduce uncertainty in exchange. (North

1991, p.97)

Efficient trade requires that individuals are able to resolve the inherent moral

hazard problems that arise in exchange. In particular, people must trust that

a prospective business partner will make choices that promote both partner’s

welfare. The institutions that promote trade are therefore intended to modify

the incentives facing each side of a transaction to encourage cooperation and

trust.

Dixit (2009) effectively summarizes the institutional literature, providing a

basic taxonomy of institutions, and their roles in governance.

1. Security of property rights: Provides the incentives to save and invest.

2. Enforcement of contracts: Provides incentives to behave honestly in the

face of moral hazard.

3. Collective action: Provision of infrastructure and social safety nets re-

sponds to large-scale collective action problems.

In this taxonomy, the institutions that North is identifying as critical to resolv-

ing the confidence problem, suggested by Arrow, are those that promote the

enforcement of contracts. This enforcement could take place through a formal

legal system, in which offenders are punished directly, or through an informal

system based on reputation, in which offenders are simply excluded from fu-

ture trade. This is true both in the literature on cooperative behaviour, such

as Dixit (2003), or in the literature on the evolution of trustworthiness, as in

Tabellini (2008). In these models, the presence of a social safety net is not a

critical factor in sustaining trade.

However, as we show in this paper, if the outcome of our decisions is funda-

mentally uncertain, it becomes clear that social safety nets are a critical factor
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in sustaining trade. By moderating the level of risk associated with taking a

cooperative action, an effective set of institutions promoting collective action

allow people to engage in risky trade, which then promotes development. Fur-

ther, social safety nets are especially important when the risk associated with

trade affects both partners equally, such as when there is doubt over the ability

of a legal system to adjudicate certain types of contracts. As this may be more

critical in developing areas of the economy, social policy may be critical to gen-

erating a comparative advantage in new ventures.

We are not the first to make the first to make the connection between un-

certainty and trust. In particular, sociologists have long recognized that uncer-

tainty is critical to understanding trust. As discussed in Gambetta (1990)1, “For

trust to be relevant, there must be the possibility of exit, betrayal, defection.[p.218-

219]” Hardin (2002) takes this further and states that:

Trust and trustworthiness (and choice and rationality) are at issue

just because we are in the murky in-between land that is neither

deterministic nor fully indeterminate.[p.12]

In contrast, basic models have effectively eliminated the “murky in-between

land” where trust is relevant.

Consider an individual making a decision to enter into a trade agreement

in the simplistic world of a prisoner’s dilemma model. Both sides are required

to produce something of value, but that value is not immediately measurable.

Trade in this environment requires trust, as each party must believe that the

other will produce at the agreed upon level. If either chooses not to, the in-

dividual that cheated may face consequences for their actions, as determined

by the existing legal institutions. Each side knows the incentives facing both

agents, and is willing to enter the trade only if it is beneficial for both sides.

There is no uncertainty over the actions of any individual. In this most basic

setup, the issue of risk, and thus the role of social policy, is eliminated as nei-

ther side expects to be cheated.

We model this identical situation, except that there are potentially two forms

of uncertainty. In the first, a fraction of the population is “above the law”; they

are immune from prosecution for non-cooperative actions. This characterizes

a form of trading uncertainty that is common in many countries, particularly

1And cited in Hardin (2002).
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where corruption is significant. As we show, when this form of uncertainty is

large there is room for social policy to be effective, but as corruption declines,

so does the role for social policy. Next, we consider the role of uncertainty in the

legal system itself. If both sides of a transaction are in doubt over the ability of

the legal system to adjudicate their contract, there is again a role for social pol-

icy in promoting trade through a reduction in risk. However, in this case, even

as the level of uncertainty declines toward zero, social policy remains critical.

Chassang (2010) develops a similar model to that developed here, with a

simple prisoner’s dilemma model complicated by adding uncertainty to a re-

peated prisoner’s dilemma game. This uncertainty is modeled as in the global

games literature initiated by Carlsson and van Damme (1993), and effects the

probability that the game continues to the next period. The key result is that in

the presence of uncertainty, the conditions under which cooperative equilibria

can be sustained are severely restricted. However, while that paper focuses on

issues of equilibrium selection within this class of games, we focus on the role

of institutions in affecting cooperative outcomes.

The economics literature has also applied the Carlsson and van Damme

framework to a variety of other circumstances critical to economic develop-

ment. Previous research exploiting this information structure includes the anal-

ysis of borrower runs in the microfinance environment (Bond and Rai 2009), the

analysis of civil conflict (Chassang and Padro i Miquel 2009) or racial tensions

(2005).

The empirical literature on social capital has identified income inequality

as a critical factor in determining the extent of generalized trust in society2. As

shown in table 1, there are significant correlations between trust and each of

inequality or a measure of social safety nets, even after controlling for related

factors such as the rule of law, or population size3. Income level is not signifi-

cant in the larger sample, though it is significant, and positively correlated with

trust in countries with incomes below $5,000, which may be consistent with the

idea that absolute income is associated with risk in very poor countries. Figure

1 provides a graphical view of the same data, with the residual plot of the level

2Among others, Alesina and La Ferrara (2002), Costa and Kahn (2003, 2004) and Bjornskov (2007)

find evidence that trust and social interactions are significantly lower in the presence of income in-

equality.
3Bidner and Francois (2010) find that larger countries are more trusting, and provide evidence

suggesting that the connection is because legal institutions develop faster in larger countries.
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of social protections from column 4 of table 1.

Base Inequality LowIncomeShare OldAge

(1) (2) (3) (4)

GDP/Capita(Log) .004 .012 .018 -.037∗

(.025) (.025) (.025) (.022)

Pop.Size(Log) .024∗∗ .031∗∗∗ .028∗∗∗ .025∗∗

(.009) (.009) (.009) (.011)

Ethnic Div. -.094 -.026 -.027 -.056
(.078) (.078) (.079) (.077)

Rule of Law .071∗∗ .052∗ .056∗∗ .084∗∗∗

(.028) (.028) (.028) (.023)

Gini Index -.005∗∗∗

(.001)

Inc.Share-Bottom Decile .047∗∗∗ .041∗∗∗

(.015) (.015)

Old Age/Disab.Benefits .437∗∗∗

(.134)

Obs. 80 79 79 66

R2 .319 .381 .379 .526

Notes: Dependent variable in all regressions is generated from World Values Survey data, including the most recent wave, and

corresponds to the fraction of respondents agreeing with the statement that most people can be trusted, as opposed to the

statement that you can’t be too careful with people.

Table 1: The Correlates of Trust

While the correlations may be interesting, it is difficult to assess causation.

There are a variety of plausible alternative stories for how inequality or social

programs would affect trust, or how trust might affect inequality or social pro-

grams. For example, income diversity may be related to poor information trans-

mission limiting cooperation, or high levels of trust may allow for more effective

social policies. Given severely limited data, both across countries and over time,

it is extremely difficult to resolve the causal relationships involved, and partic-

ularly difficult without a solid theoretical understanding of the possible rela-

tionships. Therefore, our goal here is not to evaluate the relative importance of

different channels, but to carefully identify a particular channel through which

inequality or social policy might directly affect the level of cooperation in soci-

ety.

We start in section 2 by developing the model in the context of perfect cer-

tainty over institutions. We then extend this to consider the two forms of uncer-
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Figure 1: Trust and Social Policy

tainty discussed above; section 3 is focused on the situation where a fraction of

the population are “above the law”, while section 4 focuses on the case of gen-

eral uncertainty. In each case, we discuss the role of vulnerability (or inequality)

on the level of cooperation. In section 5 we provide a simple illustration of the

different effects of social policy across different models. Section 6 concludes.

2 A Benchmark Model

The model we have in mind is very simple. People are randomly paired, and

presented with a productive opportunity that requires cooperation. They can

choose to enter into an agreement that they will produce cooperatively, or not.

If they choose to not cooperate, or if they agree to cooperate, and then both

defect, they each get an output normalized to one. If one agent cooperates

while their partner defects, then the cooperator obtains an output of s ∈ [0, 1)

and the defecting partner obtains an output of t > r . The proceeds from this

interaction form the net income for each individual, yi .
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2.1 Legal Institutions

There is also a legal institution responsible for adjudicating contracting dis-

putes. This institution is imperfect, and with probability θ the actions taken

within the partnership are both verifiable and under court jurisdiction. If an

agent was found to have chosen ‘defect’ while their partner had chosen ‘co-

operate’, then the defector is fined an amount F .4 The courts do not act and

therefore no fines are levied if both players defect. With probability 1− θ the

courts are unable to govern actions taken within the partnership and no fines

are imposed for any behaviour. The parameter θ therefore acts as a convenient

proxy for institutional quality.

2.2 Equilibrium

We are interested in understanding when mutual cooperation (a ‘high trust’

scenario) is a feasible equilibrium outcome. If the fine is too low, then defecting

is optimal for all agents regardless of the status of legal or social institutions.

Thus, to make the analysis interesting, we assume that the fine is sufficiently

large: F > t − r .

Given the symmetry of the game, the payoffs to player i are summarized in

the following matrix:

A−i =C A−i =D

A i =C u (r ) u (s )

A i =D θ ·u (t − F )+ (1−θ ) ·u (t ) u (1)

If player i expects their partner to play C with probability p i , then the payoff to

playing C is:

u C = p i ·u (r )+ (1−p i ) ·u (s ), (1)

and from playing D is

u D = p i · [(1−θ ) ·u (t )+θ ·u (t − F )]+ (1−p i ) ·u (1). (2)

4One could also imagine that restitution be paid to the cheated in this case. As long as the amount

of restitution is sufficiently small (e.g. less than 1− s is sufficient), all of the qualitative results go

through. If the restitution level lies in an intermediate range, then ‘always defect’ is no longer a Nash

equilibrium for all θ .
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Thus, player i finds it optimal to play C if and only if institutional quality is

sufficiently high:

θ ≥
u (t )−u (r )+

h

1−p i

p i

i

· (u (1)−u (s ))

u (t )−u (t − F )
. (3)

The right side of this inequality is a strictly decreasing function of p i , becoming

infinitely large as p i → 0 and taking on the value of

θ ∗∗ ≡
u (t )−u (r )

u (t )−u (t − F )
(4)

at p i = 1. Figure 2 depicts the set of (p ,θ ) points such that a player prefers to

co-operate (region C ) and defect (region D).

θ

p

θ∗∗

D

C

0

1

1

Figure 2:

Proposition 1. The strategy profile (D, D) is always a Nash equilibrium. The

strategy profile (C ,C ) is a Nash equilibrium if and only if institutions are suffi-

ciently strong: θ ≥ θ ∗∗.

Proof. Choosing A i =D is a best response to A−i =D if and only if u (1)≥ u (s ),

which always holds. Choosing A i = C is a best response to A−i = C if and only

if u (r )≥ θ ·u (t −F )+(1−θ ) ·u (t ). Simple re-arranging produces the result.

This result is straightforward, but provides an important benchmark for the

results that follow. Specifically, notice that the critical institutional quality level

depends only the consequences of cheating, and not on the consequences of
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being cheated. That is, the high-trust situation is feasible for a given institu-

tion quality if i) the potential gains from cheating are not too great and/or if

ii) the punishment associated with cheating is not too small. The feasibility of

the high-trust situation is independent of how much the cheated are able to

consume.

The key intuition for this result is that the benchmark case is completely

deterministic - all agents have accurate and precise beliefs about what their

partner will do. In this case, the outcome when a person is cheated is irrelevant

because it never happens.

3 Above the Law

With common knowledge of institutional quality, players are not faced with sig-

nificant uncertainty at the time that they make their decisions. As discussed in

the introduction, this feature of the model is both unrealistic and critical. We

next consider the role of uncertainty in the applicability of the legal institu-

tions to a subset of the population. The ability of some individuals to avoid the

penalties assessed by legal institutions is a key issue in many countries, both

developed and developing, and may be a particularly important form of cor-

ruption.

To analyze this further, we extend the base model to allow for a portion of the

population to be “above the law”. The effectiveness of the courts at assessing

cases, θ , is unchanged, however the court is unable to assess any penalty on a

fraction of the population. Specifically, for a fraction ε of agents, the fine that

is imposed by the courts for breach of contract is 0. For these agents, there

is a dominant strategy to agree to cooperate, and then defect. The remaining

proportion of players (the standard players) have payoffs as described in the

base model.

As before, there is an equilibrium in which all players expect that everyone

will defect, and no cooperative agreements are reached. Further, in any equilib-

rium, it must be that individuals that are immune from penalty will defect. To

determine when it is an equilibrium for the standard players to cooperate, we

need to verify when they would have the incentive to cooperate, assuming that

other standard players cooperate. For this to be true, it must be that (3) holds
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when p i = 1− ε. That is, institutions need to be of sufficiently high quality:

θ ≥ θ ∗∗(ε)≡
u (t )−u (r )+

�

ε
1−ε

�

· (u (1)−u (s ))

u (t )−u (t − F )
. (5)

As might be expected, the critical institutional quality required to incentivize

cooperation is strictly increasing in ε. Furthermore, the value of s now matters

in determining the critical institutional quality. That is, allowing for a popula-

tion of cheaters adds some richness to the study of trust.

3.1 As Uncertainty Approaches Zero

However, this added richness disappears as the cheating population becomes

small. That is, limε→0θ ∗∗(ε) = θ ∗∗, and

lim
ε→0

dθ ∗∗(ε)
d s

= 0. (6)

In other words, vulnerability to cheaters has a non-negligible effect only when

the prevalence of exogenous cheating is non-negligible. In this case, as legal

systems improve and the fraction of the population that is “above the law” de-

clines, countries can optimally reduce the social safety net without having a

negative impact on trust.

The intuition behind the irrelevance of vulnerability in the benchmark case

remains. In the limit, as the fraction of the population that can cheat with im-

punity declines to zero, each agent has precise, and near perfect foresight of the

action that will be chosen by his partner.

4 Institutional Uncertainty

A broad conclusion from the simple analysis above is that in order to foster

trust, effective policy focuses on the perpetrator, but not the victim, of oppor-

tunistic behavior. This conclusion seems at odds with the evidence suggesting

a correlation between protection of the vulnerable and the level of trust in soci-

ety. In light of this, we examine the robustness of these conclusions by consid-

ering an alternative environment in which the institutional state, θ , is generally

uncertain. Players do not have identical information on whether the legal sys-

tem will be able to adjudicate their agreement. Rather, players choose their ac-

tions after observing a private, noisy signal of θ . In order to draw comparisons
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with the simple model just outlined, we focus on equilibria as the noise on the

signal becomes arbitrarily small. The following section briefly outlines the as-

sumed information structure, with many of the inessential underlying details

(including proofs) being placed in the appendix.

4.1 Information Structure

The quality of institutions depends on an underlying state, ω. Specifically, we

have θ = Ω(ω), where Ω : R→ (0, 1) is a strictly increasing bijective function. It

is common knowledge thatω∼N (ω0,σ2
0). The prior distribution of θ is there-

fore:

Ψ(y )≡ Pr[θ ≤ y ] = Pr[ω≤Ω−1(y )] = Φ
�

Ω−1(y )−ω0

σ0

�

. (7)

Player i receives a signal

ω̃i =ω+ εi , (8)

where εi ∼ N (0,σ2). Using the well-known properties of the normal distribu-

tion, we have that the posterior distribution is

ω | ω̃i ∼N (ω̄i ,σ2
1), (9)

where

ω̄i ≡
σ2

0

σ2
0+σ

2
· ω̃i +

σ2

σ2
0+σ

2
·ω0, andσ2

1 ≡
σ2

0σ
2

σ2
0+σ

2
. (10)

That is, the posterior distribution of θ is

Ψ(y | ω̃i )≡ Pr[θ ≤ y | ω̃i ] = Pr[ω≤Ω−1(y ) | ω̃i ] = Φ
�

Ω−1(y )− ω̄i

σ1

�

. (11)

Observing a signal ofω is equivalent to observing a signal of the expected value

of θ , denoted θ̃i , where

θ̃i = h(ω̃i )≡
∫

y dΨ(y | ω̃i ). (12)

Lemma 1 (Signals are informative about the state). The following are true.

1. h(w̃ i ) is strictly increasing in ω̃i .

2. limσ→0 h(w̃ i ) = Ω(ω̃i ).
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In addition to being informative about the state, player i ’s signal is also in-

formative about the signal received by the their partner. This is a natural conse-

quence of the fact that both players receive signals about the same underlying

state and therefore find that their signals are positively correlated.

To show the relationship between i ’s signal and their beliefs about the dis-

tribution of their partner’s signal, we begin by noting that ω̃−i ∼ N (ω,σ2) and

that i believesω∼N (ω̄i ,σ2
1). From i ’s perspective then, ω̃−i ∼N (ω̄i ,σ2

1 +σ
2)

(see Morris and Shin (2003); p. 79). Thus

Pr[ω̃−i ≤ x | ω̃i ] = Φ

 

x − ω̄i
p

σ2
1+σ

2

!

. (13)

This is clearly decreasing in ω̃i , implying that i ’s signal is informative about the

signal of their partner.

Below we consider cut-off strategies: those in which players cooperate if

their signal is above some cutoff. Since we will be concerned with the probabil-

ity that i ’s partner will cooperate, it is convenient to let p (y | θ̃i ) be the condi-

tional probability that i ’s partner has a signal of at least y :

p (y | θ̃i )≡ 1−Pr[θ̃−i ≤ y | ω̃i ] = 1−Φ









h−1(y )−
�

σ2
0

σ2
0+σ

2 ·h−1(θ̃i )+ σ2

σ2
0+σ

2 ·ω0

�

p

σ2
1+σ

2









.

(14)

It follows then that p (y | y ) is the probability that a player’s signal is less than

that of their partner, when the player’s signal is y . If y is the cut-off used by

i ’s partner, then p (y | y ) is also the probability that i ’s partner will cooperate

given that i gets a signal exactly equal to their partner’s cutoff. This function

will play an important role, so it is useful to derive some properties. By simply

substituting θ̃i = y into (14), we have:

p (y | y ) = 1−Φ













σ2

σ2
0+σ

2

p

σ2
1+σ

2






· [h−1(y )−ω0]






. (15)

Lemma 2 (Signals are informative about partner’s signal). The following are

true.

• p (y | θ̃i ) is strictly increasing in θ̃i .

• p (y | y ) is strictly decreasing in y , with limy→0 p (y | y ) = 1 and limy→1 p (y | y ) =

0.
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• p (h(ω0) | h(ω0)) = 0.5 for allσ> 0.

• limσ→0 p (y | y ) = 0.5 for all y ∈ (0, 1).

In other words, i infers from a relatively high signal that their partner also

has a relatively high signal. However, in the limit as noise on signals becomes

small, i ’s signal is not informative about who has the higher of the two signals.

4.2 Cut-off Equilibria

We consider equilibria in which players choose C for sufficiently high values of

θ̃i . Since payoffs are linear in θ , we can simply replace θ with its expectation in

(3), in order to describe when player i finds it optimal to cooperate. That is:

θ̃i ≥
u (t )−u (r )+

h

1−p i

p i

i

· (u (1)−u (s ))

u (t )−u (t − F )
. (16)

Suppose that i ’s partner chooses C if and only if their signal is at least θ ∗ ∈ (0, 1).

This pins down what i ’s beliefs must be for any given signal that they receive: for

player i , p i = p (θ ∗ | θ̃i ). Since this is strictly increasing in θ̃i , the values of p i and

θ̃i are not independent: they are positively related in any cut-off equilibrium.

For a given signal, i finds it optimal to play C if and only if:

θ̃i ≥
u (t )−u (r )+

h

1−p (θ ∗ | θ̃i )
p (θ ∗ | θ̃i )

i

· (u (1)−u (s ))

u (t )−u (t − F )
, (17)

The left side of this expression is strictly increasing in θ̃i , whereas the right side

is strictly decreasing in θ̃i . It therefore follows that i ’s best response to a cut-off

strategy is also a cut-off strategy, which we will denote by b (θ ∗). The left side

is unaffected by θ ∗, whereas the right side is strictly increasing in θ ∗ - implying

that b (·) is a strictly increasing function. Since the left side goes from 0 to 1

and the right side ranges from ∞ to θ ∗∗ < 1, it follows that b (θ ∗) ∈ (0, 1) and

that the value of b (θ ∗) is the value of i ’s signal that equates the two sides of this

expression. That is, b (θ ∗) satisfies

b (θ ∗) =
u (t )−u (r )+

h

1−p (θ ∗ | b (θ ∗))
p (θ ∗ | b (θ ∗))

i

· (u (1)−u (s ))

u (t )−u (t − F )
. (18)

Given that b (·) is strictly increasing, as well as the symmetry of payoffs, a par-

ticular cut-off θ ∗ ∈ (0, 1) is a Nash equilibrium if and only if b (θ ∗) = θ ∗. That is,
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if θ ∗ ∈ (0, 1) is a Nash equilibrium then it satisfies

θ ∗ =
u (t )−u (r )+

h

1−p (θ ∗ | θ ∗)
p (θ ∗ | θ ∗)

i

· (u (1)−u (s ))

u (t )−u (t − F )
. (19)

Let (θ ∗, p ∗) be an equilibrium cut-off signal and the equilibrium probability

with which −i cheats conditional on i receiving the cut-off signal. These can

be calculated as the solution to the following equations

θ =
u (t )−u (r )+

h

1−p
p

i

· (u (1)−u (s ))

u (t )−u (t − F )
(20)

p = p (θ | θ ). (21)

4.3 In the Limit

Using the limit result in Lemma 2, we have that as noise goes to zero this ex-

pression becomes

θ ∗ =
u (t )−u (r )+u (1)−u (s )

u (t )−u (t − F )
. (22)

If θ ∗ ∈ (0, 1) is an equilibrium, then it is given by this expression. We know that

θ ∗ > 0, so this amounts to checking θ ∗ < 1. However, since both players playing

D for any signal is still an equilibrium, this still represents a cut-off equilibrium

even if θ ∗ ≥ 1 (even though the probability of cooperation is zero). Setting a

non-positive cut-off (i.e. always co-operate) is never a Nash equilibrium, since

there is a profitable deviation to defect for low realizations of θ̃i .

Proposition 2. Consider the limit as signal noise goes to zero. There exists an

equilibrium in which players choose C if and only if their signal is at least θ ∗, as

defined in (22). The profile (D, D) is always an equilibrium.

This limit equilibrium shares some features with the base model. For ex-

ample, as σ→ 0 the probability that players get signals on different sides of a

given cut-off goes to zero. Thus, as in the common knowledge case, one-sided

cheating is never observed in equilibrium. When θ ∗ < 1, there is an equilib-

rium in which (C ,C ) arises in some states of the world. Given the contracting

phase prior to taking actions, we argue that this equilibrium is more focal than

the one in which mutual defection occurs in all states of the world. Thus, fo-

cusing on the cut-off equilibrium, (C ,C ) is played with an ex-ante probability

of 1−Ψ(θ ∗) and (D, D) is played with an ex-ante probability of Ψ(θ ∗). As such,

we take 1−Ψ(θ ∗) to be a measure of equilibrium ‘trust’.
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4.4 Discussion

This result stands in stark contrast to the previous two. We highlight these dif-

ferences with two corollaries, and then discuss the implications.

The first compares the seemingly equivalent cases of i) common knowledge

of θ , and ii) observing θ with arbitrarily small amounts of noise.

Corollary 1. Mutual uncertainty over the state reduces trust relative to no uncer-

tainty, even as this uncertainty becomes vanishingly small. That is, θ ∗ >θ ∗∗.

Proof. θ ∗ ≡ u (t )−u (r )+u (1)−u (s )
u (t )−u (t−F ) = u (t )−u (r )

u (t )−u (t−F ) +
u (1)−u (s )

u (t )−u (t−F ) = θ
∗∗ + u (1)−u (s )

u (t )−u (t−F ) >

θ ∗∗.

Second, now the consequences of being cheated, u (1)−u (s ), also matters

for trust. In fact, the marginal effect of s is at least as large as the marginal effect

of r . In other words, it is at least as important to raise the ‘cheated’ outcome as

it is to raise the ‘cooperation’ outcome.

Corollary 2. dθ ∗

d s < 0 and dθ ∗

d s ≤
dθ ∗

d r .

Proof. dθ ∗

d s =−
u ′(s )

u (t )−u (t−F ) < 0, and dθ ∗

d s =−
u ′(s )

u (t )−u (t−F ) ≤−
u ′(r )

u (t )−u (t−F ) =
dθ ∗

d r .

In the benchmark case, or in the limit of the above the law scenario, there

is no residual uncertainty facing any one decision-maker. All agents can accu-

rately predict the choices that their partner will make. In this scenario, no agent

places significant weight on the outcome of the game where he is cheated. In

contrast, with mutual uncertainty, there is a subset of the population that is un-

certain as to what action a prospective partner will take in their situation. For

these people, the probability of being cheated is 50%, and therefore this has a

significant weight in the decision-making process.

5 The Effects of Social Protection

So far we have focused on the notion of vulnerability, as represented by the

poor outcome, s . Here we provide a very simple example of how the theoretical

effect of government policy is very different if we consider uncertainty to be a

significant factor.
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If a player has a physical payoff of y , then their utility is determined as

follows. The y units is divided between consuming ‘basic’ services and pri-

vate consumption. A government provides b0 units of the basic service. If a

player devotes b to basic services and the rest to consumption, their payoff

is v (b0 +b ) + y −b where v is a strictly increasing and concave function with

v ′(z ) = 1 for some z ∈ (0,∞). Since b is chosen optimally, we have

u (y )≡ max
b∈[0,y ]

�

v (b0+b )+ y −b
	

. (23)

Since player optimally contributes b until the point where b0+b = z , subject to

non-negativity and the resource constraint, we have that the optimal b is

b ∗(y ) =min{y , max{0, z −b0}}. (24)

The payoff function is then simply

u (y ) = v (b0+b ∗(y ))+ y −b ∗(y ) =







v (b0+ y ) if y +b0 < z

v (z )− z +b0+ y otherwise.
(25)

The shape of this function changes with b0, and such changes have implica-

tions for the cut-off signals θ ∗∗ and θ ∗. To see this graphically, define v (x ) to

be z · ln(x ). Figure 3 shows how these cut-offs change with b0. We see not only

that θ ∗ is quite a bit greater than θ ∗∗, the former decreases in b0 whereas the

latter increases in b0. In this way the explicit consideration of the game with

vanishingly small noise produces insights into how the provision of basic ser-

vices fosters trust. Thus, in the presence of uncertainty, social programs reduce

the level of contracting institutions necessary for people to trust each other.

For a stark analytical conclusion, suppose that z ∈ (s , min{1, t − F }). This

ensures that θ ∗∗ is unaffected by b0, however θ ∗ is strictly decreasing in b0 until

the point at which b0 = z−s , after which further increases have no added effect.

6 Conclusion

At the center of the issue of trust is uncertainty. However, the standard ap-

proach to modeling games of trust and cooperation involves no realization of

uncertainty, and thus appears incomplete. The global games approach taken

here creates a scenario in which the decision to trust is made in an environ-

ment of significant uncertainty for a critical set of agents. Incorporating this
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informational noise structure demonstrates that the link between uncertainty

and cooperation is a critical aspect for policy consideration. Further, as it seems

natural to assume that there remains a margin of uncertainty in all institutional

designs, the effect of institutions designed to provide basic social services are

likely to be critical to supporting an environment with cooperative trade.

The basic intuition is simple. Cooperative trade requires trust in the pres-

ence of real uncertainty. If one can reduce the negative outcomes that could

follow a trusting action, one can promote trust, in much the same way that

punishing non-cooperative actions can. Societies should promote contracting

institutions to reduce the benefits to cheating, while also promoting the basic

social services that create an environment in which people can make the risky

choice to trust the people around them.
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