
 1 

 

 

DEPARTMENT OF ECONOMICS 

ISSN 1441-5429 

DISCUSSION PAPER 24/12 

 

 

The One who Gives Too Early, Gives Twice: 

Cooperation, Blood Feuds and Third-Party Institutions 

 
Elias L. Khalil

*
 

  
Abstract 
Third-party institutions (judges, real-estate agents, referees, mediators, and arbiters) are designed to 

avoid mis-coordination among potential cooperators.  They differ from first-party institutions 

(lobbyists) who act as rent-seekers in bargaining.  They also differ from second-party institutions 

(auditors) who act as monitors in principal-agency problems.  Third-party institutions are geared to 

minimize distorted belief formation, which arises from the uncertainty of how to judge the over-

contribution of others: Is it the outcome of a positive income shock or is it expressive of real income 

being higher than estimated income?  Given positively skewed income distribution and bounded 

rationality, such uncertainty leads to mis-judgments of the contribution of others as “unfair,” 

leading to the collapse of cooperation. 
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1. Why does Cooperation Tend to Collapse? 

T.E. Lawrence [1997], better known as ―Lawrence of Arabia,‖ has provided a vivid account of 

murder and retribution in the Arabian Desert during the Arab revolt against the Ottoman Empire 

in War World I.  One young man murdered another young man belonging to a different tribe.  

While both tribes agreed that the killer must be put to death, a dispute arose.  The victim’s tribe 

put forward an additional demand:  The victim’s tribe wanted to pull the trigger itself.  The 

perpetrator’s tribe objected.  Evidently, it regarded acquiescence to such a demand amounts to 

giving-in too much, eagerly, or too early.  Such giving-in would be a ―humiliation‖ or injury of 

its ―pride.‖  Lawrence, who is determined to maintain cooperation between the two tribes before 

an upcoming major battle, volunteered to be the executioner—a solution which was accepted by 

both sides. 

 Lawrence acted, what is coined here, as a ―third-party institution‖: 

Third-Party Institutions: These institutions, acting as equa-distanced from 

potentially collaborating parties, attempt to minimize misunderstanding between 

the two parties and, hence, stave off any distorted belief formation about the fair 

contribution of each other. 

Third-party institutions, as fair arbitrators, act as ―peace keepers‖—where the issue is not 

determining what is fair, but rather whether each side is actually acting according to what is fair. 

For instance, referees in sports games, and judges on the bench, are not supposed to legislate new 

rules.  The referees and judges simply act as third-party institutions that determine whether a 

particular action by one party constitutes a violation of the accepted rule.  If this is obvious to the 

referee, one may presume that, as long as the two parties to the dispute are sincere, it should be 
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obvious to both parties and, hence, the function of the referee would be redundant.  As this paper 

demonstrates, however, two parties, even if they are sincere and even if they agree about the rules 

of fairness, may not agree on how to assess a particular action. 

 Many anthropological studies of primitive law concerning domestic disputes highlight the 

role of the ―peace keeping‖ function of third-party institutions such as elders, medicine men, and 

matchmakers [e.g., Abel, 1974; Dillon, 1976; Offiong, 1997; Chase, 2005].  Such third-party 

institutions foster cooperation by avoiding direct negotiation.  Otherwise, if the parties are left to 

negotiate directly, their offers of settlement might be misunderstood, which may lead to disputes 

and collapse of cooperation, which would be a Pareto suboptimal outcome.  Such failures of 

cooperation may appear in the form of bickering, what is called here ―soft blood feud,‖ or in the 

form of outright war, what is called here ―ferocious blood feud.‖ 

 Third-party institutions differ from ―first-party institutions‖: 

First-party institutions:  These institutions are skilled or professional bargainers 

hired by one party to conceal its reservation price from the other party in order to 

exact the most beneficial bargain. 

So, first-party institutions are simply proxies of a single party acting as bargainers, i.e., as rent-

seekers.  In the case of murder and justice that faced Lawrence, there was no dispute over the 

price, viz., the murderer must be put to death.  That is, the bargaining over the demand of the 

victim’s tribe, viz., to pull the trigger itself, is not a bargaining over the price.  There is clearly a 

Pareto improvement if the perpetrator’s party allows the victim’s party to pull the trigger:  While 

the victim’s party may derive, by pulling the trigger, a greater satisfaction, the perpetrator’s party 
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should not lose anything—other than pride—by acquiescing to the extra demand.  Actually, one 

may ascertain that, given that the perpetrator’s party takes comfort in asserting justice, it also 

should also derive extra pleasure by allowing the victim’s party to pull the trigger. 

 The argument is that if the victim’s party pulls the trigger, it would injure the pride of the 

perpetrator’s party. This would prompt the perpetrator’s party to retaliate, instigating blood feud. 

 But such explanation postpones the question: Why, in the first place, would the victim’s act of 

pulling the trigger humiliate or injure the pride of the perpetrator’s party?  Why would the 

preservation of one’s pride entail the denial of the victim’s demand—when it should rather entail 

the opposite?  Namely, given that pride reflects moral rectitude and propriety, the perpetrator, 

given that he is jealous over his pride, should allow the victim to be fully satisfied given that the 

victim’s act of pulling the trigger is costless to him. 

 So, given that pride or fear of blood feud cannot be the ultimate answer, Lawrence could 

not have been acting as a mediator who is helping the parties to determine the price. 

 Further, third-party institutions differ from ―second-party institutions‖: 

Second-party institutions:  These institutions are governance structures that 

function as monitors to reduce moral hazard, in the case of principal-agent 

problem, or free-riding, in the case of public goods problem.   

Second-party institutions act as proxy of the principal (the second party) in the principal-agent 

set-up or as proxy of the community (the second party) in the public goods set-up.  In the case of 

murder and justice that faced Lawrence, there was no concern about moral hazard or free-riding 

and, hence, Lawrence could not have been acting as a second-party institution. 
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 But why there is a need for Lawrence to act as a third-party institution, i.e., to minimize 

possible misunderstanding among cooperating parties?  That is,  

Question I:  Why would two parties involved in cooperation—via contract or via 

collective action to produce public goods—resort to a third party to arbitrate their 

disputes, rather than resolve it via direct negotiation, when the dispute is neither 

about the price nor about moral hazard? 

 This paper offers a simple answer:  Third-party institutions are set-up to minimize the 

formation of distorted beliefs.  Actually, as shown below, pride is an endogenously generated 

emotion—and hence cannot be the ultimate answer—that arises as a possible response to the 

formation of distorted beliefs.  In the problem that faces Lawrence, while the refusal of the 

perpetrator’s tribe appears as ―pride,‖ it ultimately stems from the fear of distorted belief 

formation.  If it acquiesces to the demand of the victim’s tribe, the act could be misinterpreted as 

admitting too much guilt—when it is not the case.  Such wrongly inferred belief, without the 

interference of third-institutions, would prompt the victim’s tribe to demand further 

concessions—such as payments in terms of camels, pecuniary payments, concessions with regard 

to access to water, and so on. 

 Put differently, entertaining extra demands by others act as ―too-early‖ signals that may 

lead others to wrongly think that the actor is eager to pay or contribute even more.  And if the 

perpetrator’s party complies and pays the extra payments, such payment would set in motion 

further demands on the ground of fairness—with ―no-end in sight.‖  So, the too-early compliance 

that may arise out of a mood swing or an income shock—with no pride to press the brakes on—
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may set in motion a distorted belief formation that the perpetrator owes more to others, when in 

fact the too-early compliance took place for an accidental reason.   

 The distorted-belief-formation answer actually invites a more fundamental question: 

Question II: Why does the too-early contribution to a public good tends to lead 

others to misinterpret the signal, i.e., to infer that the contributor most likely owes 

more to the public, when in equal likelihood the contributor simply was eager to 

pay too early for an arbitrary reason? 

The core aim of the paper is to answer Question II.  This paper proposes a hypothesis that does 

not appeal to any odd preferences; it rather appeals to the ―statistical mechanics‖ of belief 

formation.  The hypothesis assumes that agents are conditional cooperators (they fully 

reciprocate) and, hence, ―neutralize‖ the issue of odd preferences.  The hypothesis also assumes 

that agents update their beliefs using Bayes’ rule: When one receives information that the other is 

over-contributing (under-contributing), one updates upward the posterior belief that the other is 

richer (poorer) than estimated.  Given that income distribution is positively skewed, the 

attribution of over-contribution to the income variable is greater than the attribution of under-

contribution to the income variable. However, such asymmetry of attribution leads to a distorted 

belief if one over-estimates the positive skewness of the team in which one is part. 

 The over-estimation of skewness is a remarkable assumption.  While it is reasonable, it 

can surprisingly explain the distorted belief formation.  The assumption is reasonable because 

when one interacts with a team, one usually employs a ―tacit heuristic‖ about the income 

distribution of the whole society, accumulated after many years of information, which fails to 
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adjust quickly when one deals with one’s team, whose income distribution tends to be less 

skewed than the society’s.  Given the over-estimation of skewness, each one forms the distorted 

belief that others, on average, are cheating—which prompts one to reciprocate and to contribute 

less.  This leads to the collapse of cooperation, which may range from soft to ferocious blood 

feuds.  To avoid mis-coordination, and consequent blood feuds, agents erect third-party 

institutions, such as explicit arbitrators (Lawrence) or implicit rules of reciprocity 

(customs/norms). 

 Other researchers have examined the role of mis-coordination [e.g., Chwe, 2001; 

Chaudhuri, 2007; Young, 1993, 1996].  The issue of mis-coordination can somewhat be traced 

back to the theory of the firm advanced by Armen Alchian and Harold Demsetz [1972], where 

they argue that a team boss emerges because an egalitarian organization invites disputes over 

measurement of the contribution of each member.  Each member tends to mis-measure, as a 

result of one’s concern with self-interest, contribution to the output.  But this paper traces the 

mis-measurement to distorted belief formation, arising from the statistical distribution of income 

or ability, rather than trace it to the operation of self-serving perception of the contribution of 

others. 

 

2. The Model: Assumptions 

The proposed model ignores, at first approximation, actual remedies that agents take, such as 

third-party institutions, in order to stave off the decay of cooperation.  The model employs the 

following assumptions, where agents are playing a finite public goods game: 
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1. There is a team composed of n players (n≥2) who are drawn from a wider society 

made of m members (m>>n); 

2. the game is sequential, where the rounds of play are finite and known; 

3. all m agents have identical preferences and they are of the same type; 

4. all m agents experience, in each round and cross rounds, iid income shocks, which 

is private information; 

--the shocks express exogenous states of the world and, hence, they do not 

add any oddity to the structure of preferences; 

--the shocks to income can be mediated via temperament (mood swing 

such as contributing too-early or too-late), health, and so on; 

 

5. m agents have different incomes, and such incomes are constant across rounds; 

6. all m agents hold the same prior, called here ―tacit heuristic,‖ concerning the 

distribution of income of m-society; it is updated via Bayes’ rule as agents become 

occasionally aware of the income of some members of the m-society; 

7. (the positive skewness assumption) the income distribution of m agents and the 

tacit heuristic concerning such distribution are positively skewed (skewed to the 

right); 

8. (the divergence assumption) the positive skewness of the n-team is less than the 

positive skewness of the m agents and also less than skewness of the tacit heuristic; 

that is, the n-team is not randomly selected.  The agent under focus 

naturally interacts with people that are very close to his status, and hence 

the distribution of the income of the n-team is more symmetric than the 

wider population. 

9. (bounded rationality assumption) agents interacting with the n-team operate with 

the tacit heuristic inferred from income distribution of the m agents—i.e., players 
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habitually over-estimate the positive skewness of the n-team; the over-estimation 

of skewness, for simplification, is assumed constant across rounds; 

10. each agent is ―conditionally fair‖: while he or she is a perfect cooperator in the 

public good game, the cooperation is conditional on the cooperation of others;
1
 

11. while the agent is conditional cooperators, i.e., do not cheat even partially, he or 

she is non-naïve: the agent is aware that others might succumb to temptation and 

cheat—but he or she would not adjust contribution without evidence;  

that is, the agent here does not harbor or operate on any assumption 

that a fraction of the players are destined to succumb to 

temptations (cheat); 

 

12. each agent would, at least initially, contribute a fraction of one’s actual income, 

i.e., which is the constant income plus income shock; 

13. the income fraction, at which each player contributes, is uniform, common 

knowledge, and all agree that it is the fair fraction; 

14. each player bases its initial expectation of the contribution of the other on the 

belief that the other has the median income; 

The median income, rather than the mean, is the default because 

the majority of people are congregated around median income—

and the average agent forms its default expectation around what is 

most frequent to his/her experience. 

  

15. each player only observes the contribution of the other—where the variation of the 

contribution from the median income can be attributed to income shock, deviation 

from the median, or both. 
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3. The Model: An Outline 

The proposed model involves two key assumptions from which we can show that belief 

formation, if unchecked, becomes distorted.  First, called here the necessary condition, income or 

ability is positively skewed.  This assumption entails that the probability of observing over-

contributions (P(C
o
)) exceeds the probability of observing under-contributions (P(C

u
)), 

P(C
o
)  > P(C

u
) 

Second, called here the sufficient condition, rationality is bounded and, hence, agents use deep-

seated heuristics.  This assumption paradoxically entails the following:  The observation of C
o
 

leads observers to conclude, on average, that the over-contributor is actually contributing 

unfairly, and the observation of C
u
 leads observers to conclude, on average, that the under-

contributor is actually contributing super-fairly. 

 C
o
  ―unfairness judgments‖ 

      C
u
  ‖super-fairness‖ judgments 

 We now can conclude that, given the higher probability of C
o
 over C

u
, the frequency of 

unfairness judgments exceeds the frequency of super-fairness judgments: 

Unfairness Judgments > Super-fairness Judgments 

So, each agent forms the belief that others, on average, are cheating, when in fact they are not.  If 

such a belief goes unchecked, cooperation, at first approximation, tends to decay. 

 

4. The Model 

We do not need to start with the standard maximization of utility since the agent is simply 

maximizing monetary return.  The agent maximizes the monetary return subject to the constraint 
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of conditional cooperation.  Such a constraint specifies the decision rule of what to contribute, 

namely, a fraction of one’s income, while taking into consideration the belief about the 

contribution of others. 

 The constraint can be justified by another model, which is not attempted here, where all 

agents find it optimal in the long-term, in order to avoid stigma and other punishments, to act 

according to the norm of fairness, viz., conditional cooperation.  Further, the constraint can be 

incorporated in the utility function as a lexicographic preference, where the agent prefers 

infinitely one good over another.  The point of the proposed model is not that preferences of 

agents cannot be the engine of explanation.  The point is rather that all agents have identical 

preferences and identical budget constraints.  So, the engine of the explanation is not some ad 

hoc heterogeneity of preferences, heterogeneity of constraints, or types of agents.  In addition, 

although agents follow the rule of fairness, viz., conditional cooperation, the proposed model is a 

game—in particular, sequential game—because participants choose what to contribute based, 

partially, on the contribution of the other.   

 Given the above assumptions, we can define the conditionally fair contribution (C): 

  Definition:  the conditionally fair contribution is, 

Ci,t = f(α(yi + st), β(C-i, t-1 - Č-i)), 

where 

t = 1, …, T 

0 < α < 1; 

β > 0; and β (0) = 0 
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sH > 0  with probability πH 

  st =  

   sL < 0  with probability πL 

 

sH =  -sL 

πH = πL = 50% 

 

and hence E(yi+st) = yi 

 

where Ci,t is the contribution rule of agent i at period t, yi income of agent i, Č unconditionally 

fair contribution (to be defined shortly), -i the average other agent, and st shock that takes two 

values: sH is the high income shock with probability πH; sL is the low income shock with 

probability πL.  And E(yi+st) is the expected income which is yi, since the shocks are symmetrical 

in strength (sH =  -sL) and equally probable (πH = πL). 

 The contribution rule of agent i at time t (Ci,t) is ―conditionally fair‖ because it depends 

on two variables: a) the actual income of the period (constant income and the current shock) of 

agent i; b) whether agent –i contributed fairly in, for simplification, the previous round, measured 

by the gap between the actual contribution and the unconditionally fair contribution of agent -i. 

 Let us define now the unconditionally fair contribution (Č) of agent -i (or any agent): 

  Definition:  the unconditionally fair contribution is defined as, 

Č-i =  f(αE(y-i + st)), 

that is, Č-i = f(αy-i) 

The unconditionally fair contribution (Č) has three features: i) the unconditionally fair 

contribution is the same for all periods because what matters is expected income rather than 

actual income; ii) the β parameter is set to zero—since, by definition, the contribution is not 

conditioned on the contribution of others; iii) the unconditionally fair contribution of agent i is 
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known to agent i, but is unknown to agent –i, given the assumption. 

 In the first round, the agent’s contribution (C) depends only on his or her income and the 

shock—since there is no prior period to assess the contribution of the other agent upon which to 

formulate one’s conditional contribution.  So, in first round, each agent contributes the 

unconditionally fair contribution—but contributes only on average given the idiosyncratic shock. 

 That is, the actual diverges from the unconditionally fair contribution because of the shock. 

 In second round, agent i takes into consideration the actual contribution of agent –i in the 

previous period (C-i, t-1), i.e., first round.  Agent i assesses the contribution of agent –i in terms of 

the unconditional fair contribution (Č-i).  Given the assumption stated above, agent i takes the 

median income (Y) as the default income of agent –i.  On this basis, agent i makes judgments of 

whether agent –i has over-contributed (C
o
), equally contributed (C

e
), or under-contributed (C

u
). 

Definition:  An over-contribution (C
o
) occurs when, 

  C-i, t-1 - Č-i > 0 

Definition:  An equal-contribution (C
e
) occurs when, 

  C-i, t-1 - Č-i = 0 

  Definition: An under-contribution (C
u
) occurs when, 

C-i, t-1 - Č-i < 0 

 If agent –i is the average of all other agents, agent i would know Č-i.  But, according to 

the assumption, such knowledge is an estimate of the unknown true distribution of income.  It is 

only when the tacit heuristic corresponds exactly to the true distribution, agent i would attribute 

any deviation of the actual contribution from the unconditionally fair contribution (Č-i) to shocks. 
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 Given that the tacit heuristic is an estimate of the true distribution, agent i does not know 

Č-i with certitude.  Thus, agent i cannot tell whether the deviation from Č-i is the result of having 

the wrong estimate of income or is the result of the shock.   

 Given the default estimate of the income of agent –i as the median income (Y), there is a 

50% chance that the true income of agent –i is higher than Y, and 50% chance that it is lower 

than Y.  Also, there is a 50% chance that agent –i is the subject of a high shock, and a 50% 

chance that agent –i is the subject of a low shock.  As Table 1 illustrates, there are four  

[Table 1] 

possible states of the world, each with equal probability (25%):   

1. agents who over-contribute (C
o
) because of the combination of high shock and high 

income; 

2. agents who under-contribute (C
u
) because of the combination of low shock and low 

income; 

3. agents who over- and under-contribute because of the combination of low shock and high 

income;  

4. agents who over- and under-contribute because of the combination of high shock and low 

income. 

 Let us say that agent i observes that agent –i over-contributed (C
o
) given the assumption 

that agent –i has the median income (Y).  Agent i can only be certain that agent –i does not  

belong to the quadrant of low shock (sL) and low income (y-i ≤ Y).  The over-contribution can be 

the result of sH combined with y-i ≥ Y (first quadrant); it can be the result of sL combined with y-i 
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≥ Y (second quadrant); and it can be the result of sH combined with y-i ≤ Y (third quadrant).  

Likewise, if agent i observes that agent –i under-contributed (C
u
), agent i cannot tell with 

certainty that it is the outcome of sL. 

 So, agent i has to use Bayes’ rule to form posterior beliefs about income conditioned on 

the observed over-contributions (C
o
):  

   P(y-i ≥ Y │ C
o
) =  ___________P(C

o
 │y-i ≥ Y) P(y-i ≥ Y)____________ 

     P(C
o
 │y-i ≥ Y) P(y-i ≥ Y)  + P(C

o
 │y-i ≤ Y) P(y-i ≤ Y) 

Likewise, the agent i has to use Bayes’ rule to form posterior beliefs about income conditioned 

on under-contributions (C
u
), 

   P(y-i ≤ Y │ C
u
) =  ___________P(C

u
 │y-i ≤ Y) P(y-i ≤ Y)____________ 

     P(C
u
 │y-i ≤ Y) P(y-i ≤ Y)  + P(C

u
 │y-i ≥ Y) P(y-i ≥ Y) 

 When agent i observes C
o
, the posterior rises: 

∆P(y-i ≥ Y │ C
o
) > 0 

Likewise, when agent i observes C
u
, the posterior rises: 

∆P(y-i ≤ Y │ C
u
) > 0 

 

5. The Necessary Condition: Positive Skewness Assumption 

The positive skewness assumption entails that the frequency of over-contribution P(C
u
) exceeds 

the frequency of under-contribution P(C
o
).  To show this, Table 2, which is an elaboration of  

[Table 2] 

Table 1, defines the probability of each observation, where 0<σ≤25% and 0<µ≤25%. 

 Without loss of generality, as Figure 1 shows, let us assume that sH (and hence sL) is as 
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[Figure 1] 

large as (Y- y1), where y1 is the income of the poorest agent in the population.  In the state of the 

world of yi ≤ Y and sH, and where sH = (Y- y1): 

P(Y ≥ yi ≥ (Y – (Y- y1)))  P(C
o
) = 25% 

P(yi < Y - (Y- y1))   P(C
u
) = 0 

 In contrast, in the state of the world yi ≥ Y and sL, there will be, as Figure 1 shows, 

individuals whose income is higher than Y+ (Y- y1).   So, the likelihood of over- and under-

contribution, where sL  = - sH = - (Y- y1), 

P(yi > (Y + (Y- y1))) P(C
o
) =  σ 

P(Y ≤ yi ≤ (Y + (Y- y1)))  P(C
u
) = 25% - σ 

 If we add up the frequencies of P(C
u
) and P(C

o
) in both states of the world: 

P(C
o
) + P(C

o
) = 25% + σ 

P(C
u
) + P(C

u
) = 25% - σ 

 That is, the frequency of judgments of over-contribution exceeds the frequency of 

judgments of under-contribution in both states of the world.  If we generalize the analysis with 

shocks that are smaller than (Y- y1), we would reach same result. 

 In the two other possible states of the world, in the first and fourth quadrants of Table 2, 

P(C
u
) and P(C

o
) fully offset each other.  So, in total,  

P(C
o
) - P(C

u
) = 2 σ 

This entails, 

P(C
o
) > P(C

u
) 
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6. The Sufficient Condition: Bounded Rationality Assumption 

6.1 Why the Sufficient Condition? 

Such asymmetry cannot, by itself, engender the distorted belief formation.  We need bounded 

rationality assumption, the sufficient condition for belief formation to be distorted.  According to 

the bounded rationality assumption, the positive skewness of the tacit heuristic diverges upward 

in a greater manner than the positive skewness of the n-member team with whom one is 

interacting.  This is possible only, as assumed at the outset, if the n-team is selected, or with 

which the agent interacts, in a biased way.  This is the case because the agent usually interacts 

with a small group that is adjacent to his social-income class, and hence such a group has usually 

more homogeneous than the m-society. 

 Further, it is assumed that the agent under focus fails to adjust the tacit heuristic that is 

inferred from the wider m-society.  This is the case because the agent’s tacit heuristic is based on 

many years of data and has a much lower variance than the variance formed from interacting, for 

a shorter period of time, with the selected n-team.  Thus, the tacit heuristic does not adjust 

swiftly, and to simplify the analysis, without any loss of generality, we can assume that the tacit 

heuristic, formed on the basis of long-term experience with the m-society, does not change while 

interacting with the n-team.   

 Let us specify the variables in bold and italics to denote the values of the n-team, while 

the variables in regular font to denote the values of the tacit heuristic held by all agents,   

 Sk  > Sk 
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where Sk = 3(Ỹ - Y) 

                  √v  

where Sk = 3(Ỹ - Y) 

                  √v  

 Ỹ - Y > Ỹ - Y …….. if we assume √v = √v 

where Sk is Pearson’s measure of skewness and √v  standard deviation.   

 The skewness difference entails, with respect to the necessary condition, 

P(y-i ≥ Y │ C
o
) - P(y-i ≤ Y │ C

u
) > P(y-i ≥ Y │ C

o
) - P(y-i ≤ Y │ C

u
) 

where P(y-i ≥ Y │ C
o
) and P(y-i ≤ Y │ C

u
) are, again, the true posteriors of the n-member team’s 

income distribution, while the variables on the left-hand concerns the tacit belief.  That is, the 

difference between the posteriors of the tacit heuristic is greater than true difference of the n-

member team, the more is that the tacit heuristic exaggerates the true skewness of the n-member 

team.  To recall from the assumption, given the meager evidence when one interacts with a team, 

the evidence does not force the agent to adjust the tacit heuristic concerning income distribution. 

 The sufficient condition gives rise to wrong judgments of the fairness of the contribution 

of others.  The judgments can be either unfair or super-fair. 

 

6.2 Unfairness Judgment 

Let us suppose that agent i at period t witnesses that agent -i over-contributed in the previous 

period (t-1), assuming that t-1 is the first round of interaction.  The over-contribution could have 

risen from low income combined with a high shock, high income combined with a low shock, or 

high income combined with a high shock.  In light of the datum, agent i updates the posterior 

about the income of agent -i.  Such update would be upward, i.e., the posterior that income is 
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higher than the median would rise given the incident of over-contribution. 

 The upward updating entails that agent i has upgraded his belief about the unconditionally 

fair contribution of agent –i.  Given this upgrade, agent i judges that agent –i has contributed 

fairly, and hence, agent i would reciprocate and contribute fairly in period t. 

 Meanwhile, given the sufficient condition concerning bounded rationality (i.e., the 

upward divergence of the tacit heuristic from the n-member team), the rise of the posterior is 

greater than what is warranted by the true skewness of the n-member team.  This means that 

while agent –i would contribute, in period t (second round), according to his or her true income, 

this income is lower on average than the posterior believed by agent i.  So, while agent –i (or 

whoever is being assessed) is contributing fairly in the second round, others would, in the third 

round, assess such contribution as, on average, unfair.  We can call such an assessment ―unfair 

judgment‖: 

Definition: As judged by others, contribution of agent –i is unfair when: 

E(C-i, t) - Č-i (P(y-i ≥ Y │ C
o
t-1) <  E(C-i, t) - Č-i (P(y-i ≥ Y │ C

o
,t-1) = 0 

The value on the right-hand states that agent –i, as truly the case, contributes on average in the 

second round according to what is the unconditionally fair contribution (Č-i (P(y-i ≥ Y │ C
o

,t-1)) as 

a member of the n-member team.  So, the right-hand side is zero, i.e., agent –i is truly fair.  

However, from the point of view of agent i, as expressed on the left-hand, agent –i is cheating 

since the average contribution (E(C-i, t)) is lower than what agent i supposes to be the 

unconditionally fair contribution (Č-i (P(y-i ≥ Y │ C
o
,t-1)), i.e., the difference is negative. 
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6.3 Super-fairness Judgment 

This is the mirror-image of the unfair judgment.  Let us suppose that agent i at period t (second 

round) witnesses that agent -i under-contributed in the previous round (t-1) (first period), given 

that the median income is the benchmark.  The under-contribution could have risen from low 

income combined with a low shock, low income combined with a high shock, or high income 

combined with a low shock.  In light of the datum, agent i updates the posterior about the income 

of agent –i, where the posterior rises that agent -i has a low income.  (Note, though, such a rise, 

as stated above following the necessary condition of positive skewness, would not be as great as 

the rise in the case of the posterior of high income in light of the incident of over-contribution.) 

 As before, this entails that agent i has upgraded his belief about the unconditionally fair 

contribution of agent –i.  Given this upgrade, agent i judges that agent –i has contributed, in the 

least, fairly.  Thus, agent i would reciprocate and contribute fairly in period t. 

 Meanwhile, given the sufficient condition of bounded rationality (upward divergence), 

the posterior rises more than warranted, i.e., warranted by the true skewness of the income 

distribution of the n-member team.  So, agent i expects agent –i to have on average a lower 

income than is actually the case for the n-member team.  In the second round, given the true 

income of agent –i, which is higher on average than the posterior inferred by agent i, the 

contribution of agent -i would be on average higher than what agent i is expecting.  So, while 

agent –i (or whoever is being assessed) is contributing fairly in the second round, others would 

assess this contribution in the following round as super-fair given their higher posterior of agent 

–i than what is justified. 
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 So, we can now define ―super-fair judgments‖: 

Definition: As judged by others, contribution of agent –i is super-fair when: 

E(C-i, t ) - Č-i (P(y-i ≤ Y │ C
u

,t-1)  >  E(C-i, t) - Č-i (P(y-i ≤ Y │ C
u

,t-1) = 0 

This definition is similar, but in reverse, of the previous one. 

 

6.4 Fairness Judgment 

To complete the set of definitions, fairness judgment arises when the believed posterior matches 

the true posterior.  Then, the assessed unconditionally fair contribution of others, as a function of 

the posterior, would match the true assessed value. 

Definition: As judged by others, contribution of agent –i is fair when: 

E(C-i, t ) - Č-i (P(y-i ≥ Y │ C
o
,t-1)  =  E(C-i, t) - Č-i (P(y-i ≥ Y │ C

o
,t-1) = 0 

where Č-i (P(y-i ≥ Y │ C
o
t-1)  =  Č-i (P(y-i ≥ Y │ C

o
t-1) 

E(C-i, t ) - Č-i (P(y-i ≤ Y │ C
u

,t-1)  =  E(C-i, t) - Č-i (P(y-i ≤ Y │ C
u

,t-1) = 0 

where Č-i (P(y-i ≤ Y │ C
u

t-1)  =  Č-i (P(y-i ≤ Y │ C
u

t-1) 

That is, in either case, when we have either over- or under-contribution, actual contribution 

matches, on average, the unconditionally fair contribution.  This is possible only when the 

believed posterior matches the true posterior, i.e., when the sufficient condition of upward 

divergence of tacit belief does not hold. 

 

7. Distorted Belief Formation 

Given the assumption that the tacit heuristic diverges upward from true skewness of income 
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distribution of the n-member team, agents would be forming super-fairness and unfairness 

judgments (beliefs) concerning the contribution of others.   

 Would the super-fairness judgments totally offset the unfairness judgments?  If they 

cancel each other out perfectly, the agent under-focus should form the opinion that, on average, 

others are contributing fairly and, hence, he or she would make the conditionally fair contribution 

(i.e., act as a perfect conditional cooperator). 

 To answer the question, we have to recall the necessary condition,  

P(C
o
) > P(C

u
) 

This entails that there are more unfairness judgments, prompted by the frequency of C, than there 

are super-fair judgments, prompted by the frequency of C.  So, on average, unfairness judgments 

dominate super-fair judgments. 

 Consequently, each agent on average develops the belief that others are acting unfairly, 

i.e., failing to contribute their share to the public good or pay the fair price (insofar as it depends 

on income) for a private good.  Given the assumption that contributions are conditional on their 

belief, agents wrongly retaliate by reducing correspondingly their contribution.  This sets in 

motion the decay of cooperation. 

 

8. Payoffs 

8.1 From Pride to Big-Headedness 

The above analysis can explain, i.e., endogeneously, for the phenomenon of pride.  If one 

contributes too-early, others would tend to conclude, on average, that the person actually has 



 22  
 

 

deeper pockets than was expected, and hence must contribute further.  And if the person 

contributes further, others would form higher expectation--with ―no-end in sight.‖   

 The specter of ―no-end in sight‖ gives rise to two alternative strategies.  The first strategy 

is a modest one:  The contributor to public good or, in the story of murder in the Arabian Desert 

mentioned at the outset, the perpetrator’s tribe may refuse to meet the demand of the other party, 

even if it is costless to the contributor or perpetrator.  Such a behavior is seen by outsiders as 

―pride,‖ as if prompted by some kind of utility or tastes.  To the contrary, as argued in this paper, 

the behavior stems from the concern of the contributor of sending the wrong signal that they owe 

more to others than is the case.  But the pride strategy would be interpreted by the public or by 

the victim’s tribe as non-cooperation and, hence, might set in motion bickering, or what can be 

called ―soft blood feud.‖ 

 The second strategy is an extreme one.  The perpetrator’s tribe can deny any culpability 

and, hence, refuse to meet any punishment on the killer.  Or, in the case of contribution to a 

public good, the contributor simply refuses to make any contribution out of fear that any 

contribution would just set in motion greater demands in the future.  Such an extreme strategy 

appears to outsiders as excessive pride, or what can be called ―big headedness.‖  However, the 

strategy, as before, does not stem from a taste for pride, but rather a strategy to avoid the 

distorted belief formation.  Such a strategy may ―scare‖ the victim’s party and induce it to 

withdraw—and hence can be advantageous over the modest strategy that sustains soft blood feud. 

 On the other hand, the extreme strategy (―big-headedness‖), with equal likelihood at such 

generality of analysis, gives reason to the victim’s party to act as a vigilante.  The vigilante action 
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would set in motion what can be called here ―ferocious blood feud.‖ The party suffering from the 

vigilante action has to retaliate if it to maintain its version that it is totally non-culpable.
2
 

  

8.2 Third-Party Institutions 

In light of the proposed hypothesis, agents erect third-party institutions to prevent the formation 

of distorted beliefs.  Such institutions can be explicit, such as the legal system, mediators, real 

estate agents, marriage match-makers, and supervisors within firms.
3
  Such institutions can be 

implicit, such as the cases of customs/norms and internal ―heuristics of reciprocity.‖  Examples 

of such heuristics include rules such as ―I should restrain myself from contributing too early or 

show excitement and contribute more than the norm.‖   

 While such norms and heuristics discourage over-contribution, they also encourage 

intolerance of late contributions.  That is, late contributions should not be taken as signals that 

the contributors are below the mean—because it would undermine the norms of fairness.  Such 

intolerance is expressed in proverbs such as ―the squeakiest wheel gets most of the oil.‖ 

 

8.3 Limits of Preferences 

The principal-agent and public goods literature stresses mainly the non-social preferences as the 

cause of collapse of cooperation.  However, in pubic goods experiments, agents have shown a 

tendency to cooperate in finite games, contrary to the subgame perfect equilibrium outcome, viz., 

defection [see Fischbacher & Gächter, 2010].  So, we have a challenge: Can the same theory 

explain the rise as well as the collapse of cooperation in such experiments? 
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 Urs Fischbacher and Simon Gächter [2010; see Gächter, 2006; Fischbacher et al., 2001] 

take up the challenge and start with the question of whether beliefs can set in motion the decay of 

cooperation.  They find, on the basis of a particular experimental design, that cooperation decays 

solely because of preferences.  But such preferences are complicated:  They find the following 

types of agents: 

1. super-cooperators: they cooperate (reciprocate) according to the agreed norm, irrespective 

of what others actually contribute; 

2. non-cooperators: they do not cooperate at all even if others do; 

3. conditional cooperators: they perfectly reciprocate what others contribute; 

4. imperfect conditional cooperators: they reciprocate but with a bit of cheating.   

So, cooperation rises because people reciprocate, but eventually decays in laboratory experiments 

because of the dominance of imperfect conditional cooperation: while agents on average 

reciprocate, they fail to reciprocate fully.  This entails that preferences are not distributed 

symmetrically: the preference towards ―cheating a bit‖ and ―cheating fully‖ (non-cooperators) 

must be greater in intensity than the preference towards conditional cooperation and super-

cooperation.  So, the explanation relies on a supposed asymmetrical variability of preferences, 

i.e., where it varies in an ad hoc manner across agents and such variation is driving the decay of 

cooperation.  Such a supposition violates the axiom of stable preferences [Stigler & Becker, 

1977]: One should not rely on preferences to explain phenomenon that is fundamental.   

 Even when the collapse of cooperation in finite games is modeled in a rigorous manner, 

the state of the art in the literature is to assume that players are made up of defectors more than 
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cooperators.  For example, Attila Ambrus and Parag A. Pathak [2011] can explain the rise of 

cooperation, as defectors contribute in order to entice the reciprocators to contribute, and can 

explain its collapse, as defectors start to defect as the end game nears, setting in motion the 

reaction of reciprocators to withhold contributions.  But such models, again, rely on a supposed 

asymmetrical variability of preferences since it assumes that the number of super-cooperators 

(i.e., unconditional cooperators) does not offset the number of imperfect conditional cooperators 

and no-cooperators.      

 In contrast, probably the proposed model, which relies on the bounded rationality 

assumption, is inappropriate to explain the collapse of cooperation in the laboratory.  Maybe 

there is another model, which does not rely on the heterogeneity of preferences, which is 

appropriate for the laboratory finding.  But the proposed model, which is suited for explaining 

blood feud and third-party institutions, does not appeal to odd preferences such tilted preferences 

towards imperfect conditional cooperation. 

 

8.4Limits of Adaptive Learning 

John Miller and James Andreoni [1991] try to explain defection or free-riding in experiments.  

They propose a replicator dynamics model in an evolutionary game theory set-up.  They assume 

there are different types of players, each type contributing a different portion to the public good.  

The heterogeneity in contributions could be arising from randomness or error.  The heterogeneity 

could be tilting towards over-contribution.  What matters is that the rest of players find out quickly 

that the type that is under-contributing the most would have the highest payoff.  And the players, 
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consequently, start to replicate the behavioral contribution of the ―successful‖ type, i.e., learn to 

behave opportunistically and contribute less. 

 There are two problems with their model.  First, it should predict a monotonic decline of 

cooperation from first round onward.  But, in experiments, we witness decline only after reaching 

the vicinity of the end-game.  So, why are players not replicative learners from the start?  Second, 

if the model tries to explain the collapse of cooperation outside the laboratory, it is based on an 

ad hoc assumption: The pecuniary payoff of the opportunist is the optimal one—as if the 

opportunist escapes effective formal and informal sanctions.  A society without sanctions would 

not be a society to start with—i.e., such a society cannot exist.  Given that the starting point is a 

non-feasible society, the proposed explanation is a non-starter.  Put differently, if we assume that 

cheating is the optimal strategy, there is no cooperation in the first place to explain, not to 

mention to explain its decline. 

 

8.5 Seed Money and Compassion 

Seed money and leader-initiative projects are acts of generosity and compassion.  Such acts are 

aimed to break out of the logic of fair contribution and reciprocity.  This logic is based on 

conditional cooperation.  The acts of seed money and compassion amount to unconditional 

cooperation. 

 When an agent nominate him or herself to put seed money or to make a contribution that 

is an expression of compassion, he or she is in effect declares that the action should not be 

interpreted as a ―fair contribution‖—where fairness invokes the frame of reciprocation or 
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conditionality.  With declaration of compassion, the agent may succeed in checking the decay of 

cooperation because it avoids completely the problem of distorted belief formation. 

 

8.6 Policy Implications 

The theory of public goods is dominated by the free-riding problem.  Even the idea of imperfect 

conditional cooperation is infused with the free-riding problem.  Likewise, the dominant view of 

organization economics is the agent-principal framework that stresses the role of opportunism 

and, consequently, designers of governance structures are most concerned with combating 

opportunism.  This paper, instead, proposes an alternative. The proposed distorted belief 

hypothesis stresses the role of mis-coordination in explaining the breakdown of cooperation.  If 

so, the solution of the under-provision of public goods resides, at least partially, in greater 

transparency of the income and shocks of others, which would lead to non-distorted belief 

formation and, consequently, the sustenance of cooperation. 

 

9. Conclusion 

This paper identifies another source, i.e., other than the one offered by the principal-agent 

problem, as to why cooperation tends to collapse in public good endeavors.  According to the 

standard principal-agent view, cooperation collapses because agents undertake opportunistic 

strategies.  Such a view cannot explain easily why cooperation arises in the first place.  On the 

other hand, if one starts with social preferences, where agents care about commitment or 

altruism, one cannot explain easily why defection arises, other than appealing to odd preferences. 
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 This paper rather starts with beliefs and belief formation.  Such as starting point can 

explain, with the same ease, why cooperation arises and why it tends, without third-party 

institutions, to decay.  This paper specifies two simple conditions, one is necessary and the other 

is sufficient, that can explain easily why cooperation tends to decay.  The necessary condition is 

the income/ability distribution is positively skewed (skewed to the right).  As a result of positive 

skewness, it is more likely to observe over-contributions than observe under-contributions.  But 

this condition is insufficient.  If only the necessary holds, i.e., if the held belief concerning 

skewness matches the true skewness, agents would form accurate beliefs via Bayesian updating, 

i.e., would reach the judgment that the contributions of others are fair.  If so, they would never 

retaliate by lowering their own contributions below the unconditionally fair contribution level.  

That is, even if the frequency of over-contribution is greater than the frequency of under-

contribution, agents would recognize such asymmetry and would not eventually take the over-

contribution as an indication of defection.   

 Therefore we need a sufficient condition: The tacit heuristic involves skewness that is 

greater than the skewness of income distribution of the n-member team.  That is, as specified by 

the sufficient condition, the actual group with which the agent deals has an income distribution 

that is less positively skewed than the tacit heuristic.  The tacit heuristic is inferred from the 

wider population which usually has greater positive skewness than selected teams, networks, and 

clubs.  So, each participant tends to blame income more for the upward deviation than is the 

actual case; and blame income more for the downward deviation than is the actual case.  As a 

result, the agent under focus passes unfair judgments over the incident of over-contribution, 
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while he passes super-fair judgments over the incident of under-contribution.  Given that the 

incident of over-contribution is greater than the incident of under-contribution, the agent under 

focus passes more unfair judgments than super-fair judgments.  That is, super-fair judgments 

cannot fully offset the unfair judgments.  This leads the agent under focus to conclude wrongly 

that others, on average, cheat.  This would prompt him or her to retaliate and cheat, leading to the 

decay of cooperation. 

 Societies throughout history have erected third-party institutions—such as real-estate 

agents, mediators, match-makers, attorneys, supervisors, and community leaders—to thwart the 

distorted belief formation. While third-party institutions can appear as rent-seeking institutions, 

they are actually important lubricants in the machinery of division of labor.  The benefits of 

division of labor, which Adam Smith has long ago exulted as the basis of wealth of nations, 

would never materialize without the presence of third-party institutions.  While the economics 

literature for many decades have focused on governance structures designed to minimize free-

riding or opportunism, maybe the greatest threat to cooperation and division of labor is not 

opportunism or free-riding.  It might be mis-coordination arising from the tendency for beliefs 

about the contribution of others to become distorted.  If so, designers of governance structures 

should pay greater attention to sustaining clear communication and coordination, rather than the 

current emphasis on monitoring in the sense policing. 
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Table 1: Four States of the World 
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Table 2: Likelihoods of Over- and Under-Contribution 
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Endnotes 
  
1
 This assumption is inconsistent with clear experimental findings of free-riding.  However, 

according to experimental findings, there is a fraction of participants who are super-honest, i.e., 

unconditional co-operators who would not defect even when they witness the defection of others. 

 It is true that such a fraction of unconditional co-operators does not totally offset the fraction of 

free-riders.  However, once we examine the intensity, and not just the quantity, of each fraction, 

the two fractions might be of equal weight.  If so, deviations from conditional cooperation can be 

ignored at first approximation. Even if free-riding is more prominent than unconditional 

cooperation, this paper highlights a cause for the deterioration of cooperation that is independent 

of the issue of preferences. 

 
 
2
 In international relations, nations often follow big-headedness, which may lead to hegemony of 

one power over another or to open warfare when such hegemony is found unacceptable.  For 

instance, in response to the request of the Austrian Empire of Bosnia to hand over the assassin of 

its Archduke, Bosnia acted with big-headedness.  It was actually Tsarist Russia that was behind 

such a strategy.  If the Austrian authorities (the victim) acquiesced, it would entail the hegemonic 

domination of Tsarist Russia.  The Austrian authorities took matters to their hands, leading to 

World War I. 
 

 
3
 While supervisors within firms perform the function of third-parties, this should not mean that 

this function is the differentiating character of firms [Khalil, 1997]. 

 
 


