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This survey explores the contributions of behavioral economics, laboratory experiments, and field experiments to our understanding of the economics of trust, trustworthiness, and reciprocal behavior.  A general summary presenting the evolution of trust and reciprocity, departing from pure self-interest in the understanding of "homo economicus”, begins the discussion. Next, an exploration of the games and academic contributions that isolate preferences (including social preferences, altruism, inequality aversion, and guilt aversion) from pledges of trust and from reciprocal behavior provides a foundation for behavior that is often misidentified as trust or conditional upon the actions of another. The chapter concludes with a summary of theory and experiments that have identified trust and reciprocity in economics and human behavior.
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The neoclassical theory of rational economic behavior has been built on the notion that individuals act in a purely self-interested manner. Based on this guiding principle, economists are able to create realistic models that track and predict outcomes in competitive markets with efficient supply and demand dynamics, enforceable property rights, and complete information.  Many interactions involve these underlying assumptions, but often, economic interactions involve assumptions with regards to intentions, incomplete information, imperfect markets, and partial property rights. In “less perfect” exchanges between individuals, the predictions of purely selfish behavior often conflict with the empirical results. The deviation from self-interest in these types of exchange, where individuals show regard for others well-being, fairness principles, or a general willingness to empathize has been documented as early as in the work by Adam Smith (1812).

As we have no immediate experience of what other men feel, we can form no idea of the manner in which they are affected, but by conceiving what we ourselves should feel in the like situation.
					Adam Smith, The Theory of Moral Sentiments

Since economists began employing experimental methods and contingent valuation, evidence has been accumulating that supports the belief that rational economic behavior may include a concern for the welfare or actions of others, or, at a minimum, a departure from pure self-interest. Further empirical evidence supported the sharing of pecuniary rewards and economists began incorporating regard for the welfare of others, consideration of the actions of others’, and an understanding of the intentions of others’ as possible explanatory variables in economic behavior.
The analysis of bilateral exchange created a need to understand the empirical deviations from selfish behavior.  In the exchange between two individuals, researchers found subjects foregoing guaranteed fiscal payments for the nonmonetary value of an exchange. Under certain circumstances, the second movers maximized individual payoff without regard for the initial action or the identity of the proposer.  In other situations, the responder engaged in reciprocal behavior based on the generosity exhibited by the first mover or the perceived fairness of the initial action. Beyond the interpersonal exchange, each individual had the choice of maximizing individual monetary payoff or incurring an opportunity cost to achieve a greater group maximum.  Furthermore, in sequential interactions, responders were observed reacting to the actions or intentions of the initial participants.  
The empirical deviations from selfish behavior have suggested that a more robust or comprehensive understanding of human behavior is necessary to explore the reasons that subjects cooperate in exchange and bargaining, contribute to public goods, cooperate in games, punish at a personal cost, and seek social maximums as opposed to individual payoffs. Since bilateral and group interaction can determine the effort in the workplace, the longevity of interpersonal relationships, the levels of trust in virtual transactions, and the efficiency in markets, understanding the roles of trust and reciprocity are integral in predicting economic behavior.  Economics provides many tools to understand the underlying human behavior and motivation for exchange involving social preferences, trust, trustworthiness, and reciprocal behavior (Charness and Haruvy 2002).
Akerlof (1970) initially proposed “trust” in economic models as a means of addressing the “lemons” problem where there is asymmetric information about quality.  Kahneman, Knetsch, and Thaler (1986) tested the idea of intentions and the concept of fairness in exchange.  The empirical strategy employed telephone surveys to determine acceptable motivations for raising the prices of products or cutting the wages of employees. The authors asked questions such as:

A hardware store has been selling snow shovels for $15. The morning after a large snowstorm, the store raises the price to $20.  Please rate this action as:

Completely Fair                      Acceptable                            Unfair                          Very Unfair

The authors determined that the framing of the interaction was critical to the perception of fairness by customers and employees. The initial reference transaction (defined by market prices, competitor’s posted prices, and previous transactions), the outcome to the firm and to the customers based on the decisions of the firm (context of the distribution of profit and loss), and the underlying motivation for the firm’s actions (profit reduction, profit increase, or increases in market power) all played important roles in shaping the perception of fairness. 
Kahneman et al. found that previous transactions and community standards significantly influenced concepts of fairness.  Firms responding to profit reductions with higher prices or wage reductions were viewed as fair whereas firms seeking profit increases, particularly by leveraging increases in market power, were perceived as acting in an unfair manner. Utilizing a survey to assess trust and fairness was as an effective technique to question the assumption of pure self-interest. Other contingent valuation and revealed preference techniques have been used to understand trust and reciprocity, but laboratory and field experiments in controlled environments have provided some of the greatest insights. The most common games used to understand trust and reciprocity are the ultimatum game, dictator game, trust game (investment game and centipede game), gift-exchange game, and the public goods game.
[bookmark: _Toc223069001][bookmark: _Toc222883606]Games Testing Trust and Reciprocity
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	Güth, Schmittberger, and Schwarze (1982) created one of the first experimental techniques to assess bargaining behavior in the ultimatum game.  In the 2-person ultimatum game (a simplified binary version is presented above), one player proposes a single option to a second player that can either accept or reject the offer from the first player. If the second-mover accepts, each Player receives the amount proposed by the first player. If the second Player rejects, each Player received zero as the monetary payoff. The decision-making process is sequential and there is perfect information; each player always knows all preceding decisions. The typical decision for the first mover is to determine the offer amount that the second mover will accept. The second mover, on the other hand, needs to determine whether the proposed amount is fair and, if not, whether rejecting the offer provides some reward in excess of the monetary loss. 
The only strategic interaction in the ultimatum game occurs from the expectation of decisions from the next play.  There is no simultaneity in decision-making and the subgame-perfect equilibrium (on the assumption that people care only about own money) can be solved through backward induction. In the early experiment by Güth et al., the authors found that in many cases, the first mover offered the amount that she was willing to accept as the second mover. The ultimatum game provides the first mover with a credible threat in the opportunity for the second mover to reject the proposal and eliminate the monetary reward for the proposer.  
Roth et al. (1991) test the results of bargaining decisions in the ultimatum game across four countries; Israel, Japan, Slovenia (Yugoslavia at the time of the experiment), and the United States. The authors find that cultural differences do account for rules of behavior in the amount proposed and rewards accepted, but all cultures deviated from the equilibrium predictions.  Less than 1% of offers involved an offer of less than 1% of the amount endowed to the Proposer, in contradistinction to the prediction of the standard neoclassical model. Most offers were much closer to the middle of the range of allowed offers. The ultimatum game offers insight into the motivation and intentions of the proposer and responder, across countries and cultures. The dictator game builds upon the results of the ultimatum game to provide additional understanding into the motivation for sharing as the opportunity for rejection is eliminated.
[bookmark: _Toc223069003][bookmark: _Toc222883608]Dictator Game
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The dictator game provides a mechanism for studying fairness that is significantly different from the ultimatum game.  In the dictator game, one player proposes an allocation and the responding player receives the amount proposed to him.  The role of the second player is passive as there is no decision to be made.  The only pressure that may be exerted on the proposer is the knowledge that someone will receive the money that the dictator (proposer) chose to pass on and will know the identity of the proposer. Hoffman, McCabe, and Smith (1996) and Bohnet and Frey (1999) use various experimental designs of the dictator game in order to uncover the social pressures that may cause the empirical departures from game-theoretic predictions. Game theory models predict that purely selfish individuals will not allocate any monetary rewards to the responder but experiments have shown a willingness to share (Bolton, Katok, and Zwick 1998; Eckel and Grossman 2011; Kagel and Roth 1995). 
Bohnet and Frey employ three treatments to determine the impact of social distance, which is defined as “the degree of reciprocity that subjects believe exists within a social interaction.” Proposals under anonymity, one-way identification with the proposer viewing the identity of the responder, and two-way identification with visual identification between both parties are applied to assess the impact of social distance. The authors chose an equal division of the initial endowment as the fairness reference point in the dictator game.  The results suggest that social distance does impact the proportion of proposers offering an equal division of the endowment.  25% of proposers in the anonymous treatment, 39% of proposers in the one-way identification, and 71% of proposers in the two-way identification offered an equal division of the initial endowment. The reduction of social distance may have allowed reciprocal behavior to become relevant.
[bookmark: _Toc223069004][bookmark: _Toc222883609]Trust Game (Investment Game and Centipede Game)
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The Investment game, a type of trust game, allows individuals to achieve a return on money sent to another player, but contains an element of risk that the other player will not send back an equitable return.  The trust game is a sequential game where a first player decides whether to risk all, some, or none of a guaranteed payment for an additional potential return if the second player chooses to reciprocate. A simple binary version of this game is shown above.  In this example, Player A has an endowment of $20. Player A can keep the guaranteed $20 or send a portion or all of the money to Player B.  If the $20 is sent to Player B, the value quadruples to $80.  Player B can then decide on whether or not to send $40 back to Player A.  Player B is not obligated to send anything back to Player A.  Even though Player A, by sending the money to Player B, quadruples the total available monetary reward to $80, the unique Nash equilibrium prediction is for Player A to keep all the money since the purely self-interested decision of Player B is to keep all money sent by Player A. Berg, Dickhaut, and McCabe (1995) used the Investment game to demonstrate that experimental findings deviate from game-theory predictions. Game theory predicts purely selfish behavior while empirical findings in the laboratory supported the sharing of pecuniary rewards. Berg et al. find that 30 of the 32 (94%) of Player A’s (those risking a guaranteed payment) sent money in the experiment (with over 50% of the endowment sent on average) of the 30 Player B’s receiving a positive amount from Player A, 24 (80%) returned a positive amount of money. The authors find that social norms, rather than reputation or contracts, support the deviations from the Nash equilibrium. Therefore, the inclusion of trust and reciprocity appears to better explain economic behavior than does pure self-interest.
Another type of trust game, the Centipede Game, is a multi-stage version of a trust game.
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The centipede game is an extensive form, two-person game in which Players take turns and alternate deciding whether to end the game at the current node or to continue the game to the next node. Ending the game at any node leads to a greater payoff to oneself whereas passing to continue the game increases the overall social gain.  McKelvey and Palfrey (1992) study the behavior of participants in the centipede game.  Using backward induction, the standard game theoretic equilibrium predicts that Player A will “Take” in the first round, thereby ending the game.  Experimental results deviate from this Nash equilibrium. Only 37 of 662 games ended in the first round, 23 games ended with players passing at each node, and the rest ended at an intermediate stage. The authors explain the results as altruism and the mimicry of altruism by selfish players. 
[bookmark: _Toc223069005][bookmark: _Toc222883610]Gift-exchange Game

The Fehr et al. (1993) version of the gift-exchange game has the following payoff structure:




Where F represents the firm, E the employee, e denotes the employee’s effort, w is the wage (between 26 and 126, inclusive), and c(e) is the cost of effort, a function increasing in e. The schedule of cost as a function of effort is[footnoteRef:1]: [1:  From Fehr et al. (1998)] 
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The gift-exchange game stems from the exploration of division in labor markets (Akerlof 1982). Premiums paid above market-clearing wages separate firms into primary and secondary labor markets. The wages offered create employee sentiments for the firm and the establishment of norms within the firm.  The norm in the primary labor market (with above market-clearing wages) is one of “gifts”.  In the primary labor market, firms “gift” higher wages to employees and, in response, workers “gift” effort in excess of a minimum standard. This research set the foundation for the gift-exchange game. 
The gift-exchange game was initially employed in the laboratory to test for the connection between the wages paid and the subsequent effort displayed by the employee. Fehr et al.(1993) create a labor market by utilizing a two part sequential game. In the first stage, the proposers, or firms, offered wage proposals to potential employees until a wage offer is accepted. In the second stage, workers chose effort, which was disclosed solely to the employing firm. Employers and employees deviated, significantly, from the game-theoretic predictions of pure self-interest (the workers will choose minimum effort in all cases, so the firms therefore choose the lowest possible wage). The average effort chosen by the employee was .4, which cost the employee 4 units, and the average wage was 72. This average would yield payoffs of 21.6 for the firm and 42 for the worker, compared to the predicted payoffs of 10 for the firm and 0 for the worker.  The correlation between wages and effort was strongly positive throughout the experiment.

[bookmark: _Toc223069006][bookmark: _Toc222883611]Public-goods Game

The standard form of the linear public-goods game has the following payoff structure:

where  equals the initial endowment of player i,  is the contribution of player i to the public good, a  is the marginal per capita return (MPCR), or the benefit to player i from the public good, and  is the total private provision of the public good.
Public goods experiments have been developed to test fairness preferences, defection, cooperation, trust, and reciprocity. The standard linear public-goods game (Ledyard 1994) is effective in discovering attributes of human nature.  Questions about cooperation vs. selfishness, decision-making in public vs. private goods, and the relationship between altruism, fairness, and reciprocity have all been addressed using public-goods experiments.
The underlying game-theoretic prediction for public goods games is that no rational (selfish) individual will ever contribute to a public good. The MPCR is often structured to create a social dilemma where the group is better off through donations to the public good but the individual payoffs are in conflict with the social optimum.  Contributions are sensitive to the value of the MPCR.
In general, contributions to the public good are initially around 40% to 60% of the individual endowment, dropping to 10% to 15% in later rounds (Dawes and Thaler 1988). This contradicts the individually-rational decision and the welfare-maximizing social optimum.  Andreoni (1995) finds that 50% of subjects that understand the concept of free riding choose to cooperate by contributing to a public good, due to kindness. He reasons that the result is not the consequence of confusion or a lack of understanding. In the experimental design, a Regular public goods game is combined with a Ranked Public Goods game to distinguish kindness from reciprocal behavior.  In the Rank treatment, there is no incentive for cooperation or contribution. Cooperation, in this condition, leads to the lowest possible payoff. 
Fischbacher, Gächter, and Fehr (2001) argue that 50% of individuals in public-goods games are conditional cooperators who cooperate willingly due to altruism, warm-glow, inequity aversion, or reciprocal considerations.  It is also found that 33% of the participants surveyed exhibited pure self-interest. Frey and Meier (2004) test conditional cooperation in a field experiment on charitable giving by students in Switzerland. 37,624 students at the University of Zurich can contribute, anonymously, to two charitable funds from tuition fees. 2,500 students were selected, at random, to participate in the experiment, and were asked about their beliefs of other students’ willingness to contribute.  The participants expected 57% of their colleagues to contribute to both charity funds, on average, while 67% actually contributed to both charities. The authors also found an element of reciprocal behavior as subjects contributed more in the presence of increasing beliefs in the contributions of classmates.
The differences in decisions in dictator, ultimatum, trust, gift-exchange, and public goods games have been utilized to disentangle trust, trustworthiness, and reciprocal behavior. The difficulty in isolating the motivation is due to the confounding factors that may be interpreted as trust or reciprocity.  Individuals may have distributional preferences (Charness and Rabin 2002), social preferences typified by inequality aversion, altruism, or guilt aversion, which are not dependent on the behavior of others  (Levine 1998; Ernst Fehr and Schmidt 1999; Bolton and Ockenfels 2000), trust or reciprocal behavior (Cox 2004; Rabin 1993; M. Dufwenberg and Kirchsteiger 2004)), or may combine many factors in deciding on the appropriate action. A sample of the literature gives us a greater understanding of the experimental designs and general empirical results. Before beginning the analysis of trust, trustworthiness, and reciprocal behavior, other behaviors, which may be construed as trust or reciprocity, or may lead to trust and reciprocity, must first be identified and assessed.
[bookmark: _Toc223069007][bookmark: _Toc222883612]Social Preferences

Social preferences can be classified as outcome-based representations of human behavior that treat intentions as insignificant in predicting behavior (Levine 1998; Ernst Fehr and Schmidt 1999; Bolton and Ockenfels 2000; Charness and Rabin 2002) and intention-based models that incorporate the understanding of motives in predicting the resulting actions of individuals (Dufwenberg and Kirchsteiger, 1998; Falk and Fischbacher 1998; McCabe and Smith, 2000; McCabe, et al., 2003).(McCabe, Rigdon, and Smith 2003; M. Dufwenberg and Kirchsteiger 2004; A. Falk and Fischbacher 2006; McCabe, Smith, and LePore 2000; V. L. Smith 2001).
Social-welfare preferences, inequality aversion, altruism, and guilt aversion use rational behavior and incorporate the well being of others (in addition to selfish concerns) into the utility function of an individual.  Intention-based models, which rely on beliefs about the motives of the other players, attempt to uncover the drivers of actions within games. The following section will explore the models, experiments, and functional forms of social preferences, inequality aversion, altruism, and guilt aversion.  Intention-based approaches will be covered in the sections on trust, trustworthiness, and reciprocity.
[bookmark: _Toc223069008][bookmark: _Toc222883613]Social-welfare Preferences
Charness and Rabin 2002 model the empirical departures from selfish behavior as models of social preferences. Subjects in the experiments are motivated by the group payoff as well as reciprocity.  This explanation differs from inequality aversion as proposed by Fehr and Schmidt and Bolton and Ockenfels, the games in which may be confounded in two ways.   First, opportunities for inequality-reducing Pareto-damaging behavior arise in these games solely when a clear motivation for retaliation is aroused.  Second, the only plausible Pareto-damaging behavior permitted is to reduce inequality.
Charness and Rabin utilize 29 different games with 467 subjects to unravel departures from pure self-interest with several different social motivations.  The hallmark of the model is that people like to maximize the total social payoff (social efficiency) as long as other parties have not “misbehaved”.
This model assumes that a players’ desire to forgo pecuniary payoffs is characterized by three parameters: the weight on the other player’s payoff when ahead, the weight when behind, and the change in weight when the other player acts unfairly.  This model embeds negative reciprocity, but also attempts to separate other confounding variables including difference aversion and social-welfare preferences.
The social welfare preferences model is for two-person games with  as Player A’s and Player B’s monetary payoffs.  The following is the utility function for Player B.



where





In the model, Player B’s utility is dependent on B’s payoff and A’s payoff. The importance of each payoff, the relative payoff amounts, and the fairness of the other player’s action are all embedded in the model. The variable θ models reciprocity and will be covered in the section on reciprocal behavior. The parameters ρ and σ allow for distributional preferences and can explain pure self-interest (σ ≤ ρ ≤0), inequality aversion (σ  < 0 < ρ < 1), and altruism (0 < σ  ≤ ρ  ≤ 1).[footnoteRef:2] [2:  Note that the full (and substantially richer) model was unfortunately relegated to the appendix of the paper.] 

The findings suggest that social-welfare preferences may explain Pareto-damaging behavior better than inequality aversion. The paper also implies that social-welfare preferences may also be misrepresented as reciprocal behavior.
Cox, Friedman, and Gjerstad (2007) present a parametric model that presents distributional preferences and reciprocity based on the kindness of others’ choices. The proposed method presents an emotional state that is affected by status and reciprocity. The emotional state thereby affects the choices that are made by the subjects. Within the model, one’s emotional state determines the marginal rate of substitution between own and others’ payoffs. The emotional state therefore responds to the kindness of others’ choices and relative status within the group. 
[bookmark: _Toc223069009][bookmark: _Toc222883614]Inequality Aversion

Inequality aversion models can rationalize behavior perceived as trust or reciprocal behavior through self-interested behavior and inequality aversion (Dirk Engelmann and Martin Strobel 2004). Fehr and Schmidt model fairness as self-centered inequity aversion. This means that individuals are willing to give up a material gain to achieve a more equitable payoff distribution for all parties involved.  Therefore, individuals are interested in their own payoff and the fairness of their payoff relative to the payoff of the other party[footnoteRef:3].   [3:  Fehr and Schmidt do note that in the presence of heterogeneous preferences, the economic environment can have an effect. The presence of selfish individuals can lure less selfish individuals to behave in a purely self-interested manner and inequity-averse participants can induce selfish individuals to contribute to a public good. This concern was also addressed in (Russell and Thaler 1985; Haltiwanger and Waldman 1985).] 

Fehr and Schmidt begin with a simple model of inequity aversion that relies on relative payoffs and the resulting impact on behavior.
An individual is inequity averse if he dislikes outcomes that are perceived as inequitable.
The authors use n-person cooperation games where the underlying models do not explicitly include intentions. Within the experiment, there are two types of subjects.  The first type of subject is purely selfish and the second type dislikes inequitable payoffs where they perceive inequality if they are worse off or better off than the other subjects.  In addition, subjects experience greater inequity if their relative payoff is less than if their relative payoff is greater.
In this model, there are n players indexed by  and  denotes the vector of monetary payoffs.  The utility function is given by 

 where  and 


where the term  measures the utility loss from disadvantageous inequality and the term  measures the utility loss from advantageous inequality. Individuals experience greater utility loss from disadvantageous inequality than advantageous inequality, holding all else equal.[footnoteRef:4] [4:  Please see (Loewenstein, Thompson, and Bazerman 1989) for further support of greater suffering from disadvantageous inequality. ] 

Fehr and Schmidt create a model that tracks equitable behavior in the gift-exchange game, the public-goods game with punishment, and the ultimatum game.  Additionally, the model can explain non-cooperative behavior in market games and public-goods games without punishment.  The model extracts the notion of fairness in payoff from what otherwise may be considered trust or reciprocal behavior.

In Bolton and Ockenfels (2000), a parsimonious model is developed that models equity, reciprocity, and competition (hence the name, ERC). The model is built on two premises. The first premise is that individuals are motivated by monetary payoffs and the distribution of their profits and the profits of others.  In order to determine their relative payoff, individuals compare their monetary payoff with the average payoff of the other individual(s).  The second premise states that the information portrays externally valid laboratory circumstances by utilizing incomplete information and fully identifiable, as well as observable, variables.
In the model, n players are indexed by , with anonymous, random matching and nonnegative monetary payoffs. Each game is analyzed as a single-shot interaction and each player i maximizing the expected value of the motivation function:

, )
where
      is i’s relative share of the payoff, and 
 is the monetary payoff and  can be written as 

The model is quite flexible, as it does not require any type of functional form, but it is dependent on shifts in payoffs to the players. The ERC equilibrium demonstrates the strategic play inherent in ultimatum, gift-exchange, and dictator games. The theory also helps to highlight the importance of the Player’s reference group, relative standing, and the structure of the exchange.  However, a possible weakness of the model is that people are bothered as much by being ahead as they are by being behind, which seems psychologically unrealistic.

Falk and Fischbacher (2006) combine the Fehr and Schmidt inequity aversion model with reciprocity considerations to form a hybrid model where individuals place greater weight on the willingness to sacrifice, for fairness, than on the desire for an equitable distribution. In other words, it is inappropriate for an individual to act selfishly when ahead, but, an individual may favor oneself, disproportionately, when behind. The other player does not perceive the monetary redistribution as damaging, or harmful, when the other Player is behind. By addressing the motivation for the behavior, this intention-based model relies on a kindness parameter and a reciprocity parameter. The kindness parameter is defined by an outcome parameter and intention factor and the reciprocity parameter expresses the response to the perceived kindness presented by the other subject.
[bookmark: _Toc223069010][bookmark: _Toc222883615]Altruism

Levine (1998) creates a theory of altruism that explains contributions higher than equilibrium predictions in some instances and reprimands through punishment in other situations. The paper develops a model of altruism where individuals respond to the individual with whom they are interacting in the following manner. 

where  is person i’s direct utility, or monetary payoff,  is person i’s altruism parameter (-1< <1) and is the weight that i places on j’s preferences (. i places more emphasis on j’s with a greater  as these individuals have a greater level of altruism.  In this model, typical individual altruism, not incorporating the altruism of others, has a  When players exhibit an element of fairness in that they are more altruistic to an opponent who reciprocates altruism. If the player is altruistic.  If , then the player is selfish, if , then the player is spiteful. Additionally, within the model, no player has higher regard for her opponents than for herself (-1< <1).
The model categorizes individuals in differing levels of altruism and spitefulness.  The preferences within the model depend on the distribution of players and the monetary rewards. In addition, opportunities to signal to other players, in the face of market uncertainty, are present. Data from ultimatum and centipede games are used to estimate  and to show the distribution of altruism among subjects.  The model explains outcomes in market games, ultimatum experiments, public goods games, and in the centipede game, but doesn't explain positive giving in dictator games. The approach is also limited in the ability to describe shifts from spiteful to altruistic behavior and vice versa.
Andreoni and Miller (2002) employ a modified dictator game to determine whether an economic model can incorporate altruism while remaining rational. In order to determine whether altruism can act as a “well-behaved” preference ordering, the authors apply axioms of revealed preference (more specifically, GARP) to determine if altruistic behavior is consistent and rational. 
The contribution begins with a basic altruism utility function:

where  is the payoff to self and is the payoff to others.  In the standard, selfish model, .
The authors modify Forsythe et al. (1994) by adding a pricing element to the original dictator game so that there are varying costs to sharing in the dictator game as follows.

where m equals the initial endowment to self and p equals the price of transfer for 1 monetary unit (“tokens” in the experiments) to the other.
176 Subjects participated in the set of modified dictator games and 98% of subjects exhibited altruistic, rational behavior in line with utility maximization. Furthermore, the behavior can be broken down into three categories of utility functions. 47.2% of participants behaved selfishly with , 30.4% of subjects behaved according to Leontief preferences (equal payoffs) with , and 22.4% of Players acted as if contributions to each Player were perfect substitutes, thereby contributing to the player with the lesser price by .
Although the model and experimental results are consistent with voluntary giving in dictator and public good games, the model does have difficulties in explaining acceptance rates in ultimatum games and behavioral differences in public good giving with and without punishment.
[bookmark: _Toc223069011][bookmark: _Toc222883616]
Guilt Aversion
Guilt aversion involves a trade-off between material payoff and the disutility of guilt from violating the expectations of another person. 
Dufwenberg and Gneezy (2000) motivate a discussion of guilt aversion by creating a lost-wallet dilemma where a person who finds a wallet can keep the contents or return the wallet to its owner, who values it more highly. The socially-efficient solution is for the finder to return the wallet, while the selfish choice is for the finder to just keep the wallet.
The authors test the strategic intentions of Players by asking them how much they would reimburse if the wallet was returned to the police station and attempt to determine the mechanism through which Players determine whether to return the wallet or to keep the contents.  The amount offered as reimbursement to the finder is positively correlated with the owners’ estimation of the finders’ reimbursement threshold. The owner is averse to disappointing the finder by giving him less than he expects to earn. Since the owner doesn’t actually know the finders’ expectation, she can only base her decision on her approximation of this amount.
[bookmark: _GoBack]Overall, the greater amount of money in the wallet, the more reluctant the finder is to leave the wallet, although, several players did turn in the money even when their expectation of reimbursement was less than the amount in the wallet. The owner often reciprocates by reimbursing an amount at least as large as the monetary contents of the wallet.
Charness and Dufwenberg (2006) find that guilt aversion does support altruistic behavior in a form of a trust game and can be a motivating factor for partnership. A guilt-averse player suffers from guilt to the extent that that she believes that she damages others relative to their expectations. Therefore, she is motivated by beliefs about the others expectations. The more that she believes that a party with whom she is paired is expecting a favorable move, the more likely it is that she chooses the actual move. The authors find that there is a strong positive correlation between a responder’s beliefs about the first-mover’s beliefs and the responder’s choice of the favorable action. Additionally, statements of intent, or promises from agents to principles, are found to enhance trust and cooperation.  The findings are compelling: the likelihood of reaching the socially-efficient outcome was 20% when communication was not possible, but increased dramatically to 67% with promises. More generally, communication has shown considerable promise for enhancing trust and cooperation in experimental games.
[bookmark: _Toc223069012][bookmark: _Toc222883617]Trust

I trust you because I think it is in your interest to take my interests in the relevant matter seriously in the following sense: You value the continuation of our relationship, and you therefore have your own interests for taking my interests into account.  That is, you encapsulate my interests in your own interests.
						Trust and Trustworthiness (Hardin 2004)	

In repeated interactions, individuals may of course have incentives to trust others.  But empirical findings in trust games and gift-exchange games also indicate trusting behavior, even in one-shot games and in the final round of repeated interactions.
Cox (2004) decomposes trust from altruism through a three-game experimental design.  In order to identify trusting behavior, the author defines trust as the following.
Trust is inherently a matter of beliefs that one agent has about the beliefs of another. An action that is trusting of another is one that creates the possibility of mutual benefit, if the other person is cooperative, and the risk of loss to oneself if the other person defects.
The experimental design is across subjects and is executed in three stages. The first stage is the investment game.  Each Proposer (first-mover) is given an endowment of $10 and each Responder (second-mover) is also provided with an endowment of $10.  The Proposer decides if she would like to send any portion of her $10 endowment to the Responder, at which point the money is tripled. The Responder can choose to return any amount of money (after being tripled) to the Proposer. The second stage is a Dictator game where the second-mover has no choice in returning the money sent from the proposer. In the third stage, the Responder is given a $10 endowment and the Proper is given an endowment equal to the amounts retained (not forwarded to the Responder) in stage 1. 
The second stage is implemented to help differentiate trust from other-regarding preferences.  Since responders have no opportunity to make a decision, trust cannot factor into the decision-making process of the proposer. This is in contrast to the first-stage where proposers can be motivated by other-regarding preferences and trust. Therefore, determinations as to whether the proposers are motivated by trust can be computed by the differences between money sent to responders in stages 1 and 2.
Stage 3 does not allow the proposer to determine the value of money sent to the responder.  This leads to the elimination of positive reciprocity because there is no payoff-enhancing action by the proposer. Motivations for reciprocity and social preferences can be isolated in the differences of responder monetary return in stages 1 and 3.
Within the design, a trusting action by the proposer requires a belief that the responder will not retain too much of the profit generated by the initial trust placed by the responder. Trust is defined here as making a positive monetary transfer to the responder and facing a risk of loss if the responder chooses to return an amount less than the initial amount transferred by the proposer.
32 pairs of subjects participated in the experiment and 26 of the 32 pairs deviated from the traditional self-interested preference model. In stage 2, 11 subjects sent $0 as compared to 6 subjects in stage 1.  In addition, 13 subjects sent all $10 in stage 1 whereas 4 subjects made this decision in stage 2. This difference suggests that individuals were motivated by trust, in addition to other-regarding preferences. Additional work has built upon the notion of trust by comparing the behavior to risky gambles.
Eckel and Wilson (2004) study the risk orientation of the trustor and trusting behavior. The authors use a sequential, binary trust game to determine the connection between risk tolerances and trust. Little evidence is found supporting a link between risk aversion and trust. Bohnet and Zeckhauser (2004) compare trust to a risky bet in a one-shot game where trust carries a risk premium. The authors’ create minimal acceptable probabilities that are chosen by players over a guaranteed payoff to calibrate a trust parameter. The authors find that participants state greater acceptable probabilities in trust games than with a random generation of probabilities. Schechter (2007) runs a field experiment in rural Paraguay to find that the risk attitudes of villagers are highly predictive of trust in the trust game.
[bookmark: _Toc223069013][bookmark: _Toc222883618]Trustworthiness

Trustworthiness, or foregoing an opportunity to exploit an individual that has made himself vulnerable to you, is often viewed as reciprocal behavior in economics (Ostrom and Walker 2005). Trustworthiness can also stem from unconditional kindness. 
Ashraf, Bohnet, and Piankov (2006) conduct an experiment using expectations of trustworthiness rather than reciprocity-based intentions. The game applies a dictator game and trust game, sequentially, to understand the motivation for engaging in behavior deemed trustworthy.
Falk and Kosfeld (2006) test the notion of trustworthiness of “employers” by providing an opportunity for firms to impose a minimum performance requirement on employees. Workers choose effort levels that provide greater payoffs to the employer than the cost to the employee. If the firm’s decisions to impose a minimum effort level had no effects on agents’ behavior, then the distribution of effort should be the same with the minimum performance requirement as without. The authors find that the majority of agents reduce effort when employers institute a minimum effort level. In a follow-up survey, the authors asked employees why they provided less effort with the minimum performance requirement and the most common response was “distrust”. Firms that attempt to systematically control worker effort were deemed less trustworthy than their counterparts that “trusted” their employees. The rigid controls actually hurt productivity for the employers, especially among agents who reacted negatively to the requirement.
Charness et al. (2012)) extend the notion of relinquishing control beyond this.  In one treatment, they allow each firm to choose whether to delegate the choice of the wage (as well as the effort provided) to the worker.  The powerful result emerging from this paper is that both firms and workers have higher earnings when the firm chooses to delegate the choice of the wage.  Firms earn an average of 68.36 and workers earn an average of 50.01 units when delegation is not feasible, compared to respective earnings of 84.62 and 84.15 with delegation.  Further treatments indicate that is a sense of responsibility (Charness 2000) rather than reciprocity that drives this result.
Schnedler and Vadovic (2011) build on Falk and Kosfeld’s experimental design to show that control by employers does not produce negative responses from employees when the control is perceived as legitimate. The experiment allows employers to set an effort control because half of the time, the employer is matched with a computerized agent that always exerts the smallest possible effort. Human employees understand the employer’s decision to implement a control and, therefore, do not reduce their effort when controls are imposed. The employer is still perceived as trustworthy because the intention was legitimate.
Barr and Serneels (2009) conducted a study with Ghanaian manufacturing workers. They find that a measure of trustworthiness (the ratio of the amount returned to firms relative to the amount sent) has a positive relationship with the wages paid, with these wages being used as a proxy for productivity. This is particularly true with respect to the average trustworthiness in the workplace in question, although the direction of any causal relationship is unclear—are people more trustworthy because their wages are higher or vice versa?
[bookmark: _Toc222883619][bookmark: _Toc223069014]Reciprocal Behavior and Reciprocity

Gift-exchange and trust experiments, among the other types of experiments listed earlier, provide strong evidence for reciprocal behavior. The first, fundamental task is deciphering whether the reciprocal behavior is due to positive reciprocity, negative reciprocity, social preferences, inequality aversion, or altruism. This is necessary as distributional preferences can lead to the same behavior that is observed with reciprocity. 
Fehr and Gachter (2000) describe deviations from self-interest behavior in a reciprocal manner as reciprocity.
Reciprocity means that in response to friendly actions, people are frequently much nicer and much more cooperative than predicted by the self-interest model; conversely, in response to hostile actions they are frequently much more nasty and even brutal.
Thus, positive or negative reciprocity should reflect behavior that differs from what a responder would have done in the absence of a first-mover action that is perceived to be positive or negative (Charness and Kuhn 2011).  A dictator and trust game combination from Charness and Rabin (2002) clarify reciprocal behavior. In the dictator game, a subject unilaterally chooses between monetary payoffs of 400 for herself and 400 for the other player or 750 for herself and 375 for the other player. Around fifty percent of the subjects choose to forego 25 units to give the other person an additional 350 units, even though this lead to a large difference in payoffs to the decision-maker.
In a second case, the proposer first faced a choice between payoffs of 750 to herself and 0 to the other, or passing the choice to the responder, who would once again face a choice between payoffs of 750 to the proposer and 375 to himself or 400 for each. Positive reciprocity would imply that the rate of 750 to the proposer and 375 to himself choice should increase, as the first mover would clearly seem to be kind by allowing the responder to receive a positive payoff. However, the rate actually goes down to 39%. Therefore, positive reciprocity doesn’t seem to be a driving motivation. 
In a third case, the first-mover first faced a choice between payoffs of 550 for herself and 550 for the other or passing the choice to the responder, who faced a choice between payoffs of 750 for the proposer and 375 for himself or 400 for the first-mover and 400 for himself. Negative reciprocity would imply that the rate of 750 for the first-mover and 375 for himself should decrease, as the first mover would clearly seem to be unkind by forcing the responder to receive a smaller material payoff than was available with the outside option. In fact, the rate of sacrifice decreases dramatically to 11%. Therefore, negative reciprocity is a major factor in subjects’ decisions.
[bookmark: _Toc223069015][bookmark: _Toc222883620]Models of Reciprocal Behavior
Rabin (1993) argues that individuals act kindly towards others that are equitable in their actions and punish individuals who act unfairly. Rabin models intentions explicitly as the benevolence or enmity of the action and departs from game theoretic predictions to the concept of psychological game theory developed by Geanakoplos, Pearce, and Stacchetti (1989).
The paper exemplifies the n-player model in a series 2-person, normal form games with a mutual-max outcome when each individual maximizes the other’s payoffs and mutual-min when each individual minimizes the other’s payoffs, thereby incorporating payoffs and beliefs about others. Rabin’s work explores variations in reciprocal behavior in the context of a “fairness equilibrium”, where payoff functions are a pair of strategies that are best responses within a set of expectations in equilibrium.
Rabin transforms a material game into a psychological game by defining mixed strategy sets and  for Players 1 and 2 from pure strategy sets and . Player i’s monetary profit comes form the intersection of the mixed strategy sets ( ). Player i incorporates his strategy, his beliefs about the other players strategy, and his beliefs about the other players beliefs about his strategy to compile a fairness equilibrium.
 are the strategies chosen by each of the two players
are the beliefs about the other players’ strategy choice
are the beliefs about the other players’ beliefs about the player’s strategy.
First, a kindness function is created to determine player 1’s kindness to player 2 and is given by

If , then player 1 is trying to give a fair payoff to player 2. If  then player 1 is giving player 2 more than an equitable payoff, and if  then the payoff to player 2 is less than fair.
Second, Player 1’s belief about how benevolent player 2 is being is given by

The values and  must lie in the interval [-1,1/2].
The full specification of a players’ preferences is that each player i chooses  to maximize :

If player i believes that player j is treating him unfairly, then  and player i will treat player j poorly by choosing an  such that  is low or negative and vice versa. Additionally,  implies that the utility of player i will be lower than the profit of and person i will be able to take revenge, but this will only make up for a portion of the welfare loss.
Finally, the definition of a fairness equilibrium for a pair of strategies  is:
 and .
The theoretical modeling by Rabin is important because it is the first model of intention-based reciprocity and exposes the behavioral drivers and effects of reciprocal behavior. The theory exposes a significant link between kind intentions and generous giving, but requires a sequential display of intentions before players are able to engage in benevolent actions.
Dufwenberg and Kirchsteiger (2004) build upon Rabin’s “fairness equilibrium” to develop a theory of reciprocity for extensive form games called a “sequential reciprocity equilibrium.” The 2-player, normal-form game is expanded to include n-person, extensive form games with many stages. The authors argue that beliefs may change during the game and that Rabin’s model must be expanded to include an opportunity for the updating of beliefs and intentions.  The model generates multiple equilibria based on players differing beliefs about intentions, which creates increasing levels of complication in reciprocity considerations. Each new subgame takes account of how “strategic choice and reciprocity motivations” change without regard for distributional concerns; the paper is predominantly concerned with isolating reciprocity.
Within the model, each game-theoretic prediction for a selfish player with complete information is unique with a pure strategy equilibrium. The model explains sequential prisoners’ dilemma games, ultimatum games, centipede games, and gift-exchange games by specifying the formation of beliefs in off-path equilbria.
[bookmark: _Toc222883621][bookmark: _Toc223069016]Negative and Positive Reciprocity – Experimental Evidence

It has become largely a stylized fact that there is considerable experimental evidence of negative reciprocity, but relatively little for positive reciprocity, when we define these terms to represent the difference in responses to a neutral (or no) choice and to negative or positive choices, respectively.  In this section, we discuss some of the experimental evidence.
The first experimental paper to test explicitly for positive and negative reciprocity was Charness (1996, 2004). This paper uses a gift-exchange game in a bilateral setting to show that higher wages lead to greater provision of costly effort. By varying whether the wage was determined by a self-interested firm or generated by an exogenous process, the author creates two types of intentions. In all cases, the firm benefits from the worker’s chosen effort. There is a strong positive relationship between wage and effort in all treatments. The paper distinguishes reciprocity from distributional concerns.  The effort level with low wages is lower when the wage was chosen by a self-interested firm than when it was generated exogenously, suggesting the presence of negative reciprocity. On the other hand, there was virtually no difference across treatments in the effort level with high wages. Thus, this paper was the first to provide experimental evidence that positive reciprocity seems to be much weaker than negative reciprocity, while at the same time clearly identifying the effect of the distribution of payoffs on behavior.
A subsequent paper is Offerman (2002), who studies the effects of choice mechanisms in a “hot response game” that tests for positive and negative reciprocity. The author considers players’ responses to a benevolent or damaging choice, as a function of whether the action was determined by an interested party or randomly generated. Following the benevolent choice, responders never paid to lower the proposers’ payoff, but paid to help proposers more often when the first mover made the choice than when the choice was randomly generated. The positive reciprocity effect was not significant, although present.  When a damaging payoff was selected, the response to the proposers’ perceived intentions was dramatic and significant. The study finds that 67% of subjects are willing to reciprocate an intentional damaging choice over an unintentional hurtful choice the increase in the proportion of subjects willing to reward an intentionally benevolent choice over an unintentional helpful choice is statistically insignificant.
Brandts and Charness (2003) test for punishment and reward in a cheap-talk game and show that intention is central to behavior. The authors find significant negative reciprocity and limited positive reciprocity. One player sends a message about her intended action to another player; after the exchange takes place, the other player is then given an opportunity to punish or reward the first player. The authors find that the responder was twice as likely to punish unfavorable play by the first player if that first player had lied about his play as if he had told the truth. Relatively few responders chose to reward a favorable play by the first mover.
Finally, economists have examined this reciprocal behavior in field experiments.  Gneezy and List (2006) investigate whether gift-exchange behavior persists over time in two field experiments, one involving duties in a library and the other involving door-to- door voluntary fundraising. The mechanism for testing for reciprocity consists of the experimenters telling people that they will be receiving a rate, per unit for their work, but then disclosing at the time of the six-hour task that in fact they will be compensated an appreciably higher piece rate. The findings are convincing, particularly for the door-to-door fundraising task. The experimenters do in fact exert greater effort under the revelation of increases in pay, but this result disappears over the course of time. This finding contributes a potential pitfall in applying the results of these laboratory experiments to the field environment. However, the fact that these experiments only pertain to positive reciprocity, as even the lower advertised pay rate is above the alternative wage that the student workers would normally earn, creates ambiguity around reciprocity in field experiments. Negative reciprocity may provide different results in the field. 
	Bellemare and Shearer (2009) carry out a field experiment involving a six-hour duty in which the participants were told that they would receive 15 Euro per hour for the duration of the experiment. The three treatments were structured to pay 10, 15, or 20 Euros per hour. The main result is that there is little difference in performance in the treatments where people are paid 15 or 20 Euros per hour, but that there is a strong and persistent effect on performance when people are paid less than the pledged hourly rate. These results suggest that there is a differentiation between positive and negative reciprocity in the field, similar to the evidence found in laboratory experiments.
	Kube, Maréchal, and Puppe (2006) conduct a field experiment that investigates employee reactions to a pecuniary reward from a landscaping firm using incentive agreements.  Employees were surprised with the information that they would receive a pay raise for one day.  Productivity on the day of the gift is compared with productivity on adjacent days, under similar working conditions. The authors find direct substantiation of a significant and positive effect on daily employee productivity on the day of the pay raise, controlling for a variety of other confounding variables.   The departure from positive reciprocity found in Gneezy and List (2006) is not found in this field study.
Beyond this, there is a vast literature demonstrating negative reciprocity.  There are literally hundreds (if not thousands) of experiments on the ultimatum game.  The finding that people reject low offers is ubiquitous and includes evidence from many areas of the world.  And yet people tend to not reject offers that are lopsided per se.  An extreme case of this can be found in (Charness and Rabin 2002; Charness and Rabin 2005), where a dictator was faced with a choice between: 1) receiving 200 while the other person received 800 or 2) assigning 0 to each party, effectively “rejecting the offer”.  Sixty-seven people chose to take 200 and no one chose to take 0.   It would appear that it is negative reciprocity that drives rejections in the ultimatum game and related experimental games.
Overall, it appears that negative reciprocity is stronger and far more prevalent than positive reciprocity.  A natural conjecture is that people feel entitled to positive treatment, so that their expectations do not change as much when they receive it as when they receive negative treatment.  While we are almost sure that this is true, we are unaware of any study that explicitly tests this.
[bookmark: _Toc223069017]Conclusion

The model of self-interest has enabled economists to draw a wide variety of useful conclusions and predict human behavior in an often simple and tractable manner. However, the same neoclassical theory cannot explain empirical results in experiments, field studies, and applied microeconomic research where individuals sacrifice monetary payoffs, cooperate to generate a social maximum, exert excess effort in labor contracts, donate to public goods, punish at a personal cost, and show regard for the intentions and actions of others.
Theories of trust, trustworthiness, and reciprocal behavior help to bridge the gap between pure self-interest and empirical findings.  Separating other-regarding preferences, including social welfare preferences, inequality aversion, guilt aversion, and altruism, from trust, trustworthiness, and reciprocal behavior allows practitioners to embed the actions of others in one’s own utility function and have been shown to be consistent, rational, and applicable. Furthermore, this division has allowed researchers to distinguish between actions that would occur regardless of an action by a first-mover and outcomes that are conditional on the behavior of another.
Intention-based models have built upon the notion of other-regarding preferences and pro-social behavior to embed beliefs and the intentions of others in the decision-making process. Furthering our understanding of human intention, and action, is the ability to distinguish positive from negative reciprocity and the consequences of kindness, rewards, and punishment.
Laboratory and Field experiments persist in testing the perceptions of fairness utilizing Dictator, Ultimatum, Trust, Gift-exchange, and Public- goods games. In addition to examining equality through these techniques, researchers have the widely developed these games to test for trust and reciprocal behavior, and modification of these experimental designs continues to expand the limits of economists’ understanding of human behavior, judgment, and decision-making. 
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