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Appendix. Derivation of Testable Hypotheses

The experimental design uses three treatments. Treatment A is the central game of interest, the moonlighting game. Treatments B and C are specially designed dictator games that provide control treatments for first mover and second mover motivations in the moonlighting game. 

Treatment A
In treatment A, the first mover chooses a budget set for the second mover by choosing an integer amount to give to or take from the second mover. The second mover is a dictator who chooses an allocation in this budget set that determines both first mover and second mover money payoffs. The second mover’s choice is an integer amount to give to or take from the first mover.

Each individual is either a first mover or a second mover. Each second mover is credited with a money endowment of 10 (dollars or euros). Each first mover is credited with a money endowment of 10 and given the task of deciding whether she wants to give to a paired second mover none, some, or all of her endowment or take up to 5 from the paired person. Any amounts given by the first mover are tripled by the experimenter. Any amounts taken by the first mover are not transformed by the experimenter. Then each second mover is given the task of deciding whether he wants to give money to the paired first mover or take money from her. Each dollar (or euro) that the second mover gives to the paired first mover costs the second mover 1 dollar (or euro). Each three dollars (or euros) that the second mover takes from the paired first mover costs the second mover one dollar (or euro). The second mover’s choices are constrained so as not to give either mover a negative payoff. All choices by first movers and second movers in all treatments are required to be in integer amounts.
The top and bottom panels in Figure A.1 and Figure A.2 show representative choices open to the subjects in treatment A. In each panel of Figure A.1 (respectively Figure A.2), the piecewise linear, solid line passing through points T (respectively F) and B and the endowment point I, on the 45-degree line, is the first mover’s “budget line.” The slope of the first mover’s budget line is 
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 above the 45-degree line and  below the 45-degree line. The first mover’s choice of an integer amount to give to or take from the second mover determines the second mover’s feasible set. If the first mover were to give 7 to the second mover, she would change the two subjects’ endowments from (10,10) to (3,31), as shown by point T in the top panel of Figure A.1. This choice by the first mover would determine the second mover’s “budget line” shown by the piecewise linear, dashed line in the top panel of Figure A.1, with a kink at point T, an intersection with the vertical axis at 30, and an intersection with the horizontal axis at 34. If instead, the first mover were to take 5 from the second mover then the second mover’s budget line would be the piecewise linear, dashed line with a kink at point B in Figure A.2.

Treatments B and C
Treatment B is a dictator game that differs from treatment A only in that the individuals in the “second mover” group do not have a decision to make. Thus, in treatment B the first mover has the same budget line as in treatment A, shown by the piecewise linear, solid line passing through points T, B and I in (both panels of) Figure A.1. The first mover chooses an integer amount to give or take from the second mover. This choice determines the money payoffs for both subjects.

Treatment C is a dictator game that involves a decision task that differs from treatment A as follows. First, a “first mover” does not have a decision to make. The dictator, “second mover” is given one of the budget lines determined by a first mover’s decision in treatment A (but the dictator does not know what determined the budget line). The dictator then determines both subjects’ money payoffs by choosing an integer amount on her budget line to give to or take from the paired subject.

Tests for Trust and Fear

Subjects’ decisions in treatments A and B can be interpreted as follows. Treatment B is a dictator game in which the dictator can choose the most preferred (ordered) pair of money payoffs for herself and the second mover from the feasible set represented by the points on the piecewise linear, solid budget line in (both panels of) Figure A.1 and Figure A.2. This choice reveals a distributional preference that is not influenced by anticipation of a reaction by a second mover since there is no second move. Point B in the top panel of Figure A.1 provides an example of a utility-maximizing choice by the dictator in which he sends 
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 to the other person, which determines a money payoff of 
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 for the dictator and 
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 for the other person. Points B in the bottom panel of Figure A.1 and in Figure A.2 provide examples of utility-maximizing choices by the dictator in which she “sends” 
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 to the other person, which determines a money payoff of 
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Next consider treatment A, the moonlighting game with first moves and second moves. The first mover has available the same integer choices as in treatment B but her treatment A choice determines the opportunity set for the second mover, not the final payoffs in the game. The first mover can choose the same point B in treatment A as she did in treatment B; that is, the amount sent in treatment A, 
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 can be the same as the amount sent in treatment B, 
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 But the first mover’s most preferred amount to send may be changed by anticipation of the consequences of the second mover’s opportunity to determine the final payoffs. Thus our first question is ascertaining whether 
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. In terms of the first mover’s money payoffs (on the horizontal axis) in Figure A.1, the question is whether the first mover’s altered endowment after her decision in treatment A (which is 
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) is the same or different from her final preferred payoff after her decision in treatment B (which is 
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 then anticipation of the second mover’s reaction causes the first mover to ask for an altered endowment for herself in treatment A that is smaller than her most preferred payoff (revealed in treatment B). The null hypothesis 
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 about an anticipation effect are stated in the left column of the top panel of Table 1 in the text. If the null hypothesis 
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 for an anticipation effect is rejected we next ask whether the data support conclusions about trust in positive reciprocity and/or fear of negative reciprocity.

A trusting action is an action that generates an increase in the total payoff available to the pair of first and second movers (compared to the first mover’s simple distributional optimum choice) but also exposes the first mover to a risk of loss of utility if the second mover defects. Consider first the case in which 
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, as in the top panel of Figure A.1. The first mover may send more money to the second mover in treatment A than in treatment B if she anticipates that the second mover will react by sharing the increased total payoff that is generated; for example, a first mover may anticipate that the second mover will chose an allocation on the expected reaction curve given by the heavy dots in Figure A.1. For purposes of illustration, suppose a first mover has preferences that can be represented by indifference curves with negative slopes as in Figure A.1. If 
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 then the first mover’s behavior exhibits trust in the second mover, as illustrated by the second mover’s budget line through point T and the indifference curve through point B in the top panel of Figure A.1. With the change in endowments from point B to point T, there is an increase of 
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 in total monetary payoffs that makes possible an increase in utilities of both people above what they are at point B. But if the second mover returns 0 or a “small enough” (less than 3 in Figure A.1, top panel) positive amount to the first mover then the first mover will end up on a lower indifference curve than the one passing through point B.  According to the reaction curve, the first mover expects that if he sends 7 then the second mover will choose point P in Figure A.1. Since point P is on the highest indifference curve attainable on the reaction curve, sending 7 is the first mover’s best action in the moonlighting game. 

The example in the top panel of Figure A.1 might suggest that the test for trust only applies to first movers who make weakly altruistic (
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) choices in treatment B, which is not the case. Consider the example in the bottom panel of Figure A.1 in which the altered endowment chosen by the first mover, at point B, is downwards and to the right of the starting endowment of (10,10), that is 
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. As in the top panel, in the bottom panel of Figure A.1 point P is on the highest indifference curve attainable on the reaction curve; thus sending 7 is also this first mover’s best action in the moonlighting game. In this case, the first mover also exhibits trusting behavior. Therefore, the first mover is known to exhibit trusting behavior if the null hypothesis 
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 can be rejected in favor of 
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 in the middle column, top panel of Table 1 in the text. Both hypotheses are stated in terms of the second mover’s altered endowment in treatment A and payoff in treatment B; stated in terms of the first mover’s altered endowment and payoff, 
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We next turn our attention to fear of negatively reciprocal (or punishing) behavior. With respect to simple distributional preferences, it might be an optimal action for a first mover to take money from the second mover (as he will if he has self-regarding or “economic man” preferences). The question here is whether the first mover in the moonlighting game takes less money from the second mover, when the second mover can make a decision, than he would in the absence of the second mover’s opportunity to retaliate. The treatment B dictator game, where the second mover is passive, together with the treatment A moonlighting game, where the second mover is active, permit one to identify fearful actions.

Figure A.2 presents an example of a fearful action. Consider observations in which 
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, as in this figure. If in addition, 
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, then the first mover’s behavior exhibits fear of the second mover, as illustrated by point F and the indifference curve through point 
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 in Figure A.2. The first mover has revealed in treatment B that he prefers the money payoffs at point B in Figure A.2 to those at F in the absence of a second move in the game, and choice of F in treatment A makes the indifference curve through point B unattainable with any feasible choice by the second mover. The choice of F can be understood as a fearful choice: that the first mover would like to take |
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| in treatment A as well as in treatment B, but exhibits fear of eliciting a negatively reciprocal response from the second mover that would move her to an even lower indifference curve than at point F. Since point F is on the highest indifference curve attainable on the reaction curve, taking 4 is the first mover’s best action in the moonlighting game. For 
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, the null hypothesis 
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 for fear are given in last column of the second row of Table 1 in the text. In terms of the first mover’s altered endowment and payoff, 
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Tests for Positive Reciprocity and Negative Reciprocity

Treatment C is a dictator game in which the dictator (or “second mover”) can choose the most preferred (ordered pair of) money payoffs for herself and the other person from the feasible set created by a first mover in treatment A but assigned by the experimenter in treatment C. The dictator’s piecewise linear budget line has a kink at the (ordered pair of) endowments of 
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 for the “first mover” and 
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 for herself. Representative examples of feasible sets in treatment C are represented by the points on the (outermost) piecewise linear, dashed budget lines in Figures A.1 and A.2. The choice in treatment C reveals a distributional preference that is not influenced by a need to reciprocate a kind or hurtful action by the paired subject because the other person has not made a decision in the game. Point C in Figure A.1 provides an example of an other-regarding utility-maximizing choice by a dictator who gives (or “returns”) an amount 
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 for the dictator and 
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Next consider treatment A, the moonlighting game with first moves and second moves. The second mover has available the same budget line as in treatment C but in treatment A the altered endowments that determine the location of the budget line were determined by the choice of the first mover, not assigned by the experimenter. The first mover can choose the same point C in treatment A as she did in treatment C; that is, the amount returned in treatment A, 
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 can be the same as the amount “returned” in treatment C, 
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. But the first mover’s most preferred amount to return may be changed by the action of the first mover in treatment A. Thus our first question about second mover behavior is ascertaining whether 
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. In terms of the second mover’s money payoffs (on the vertical axis) in Figure A.1, the question is whether the second mover gives himself a lower payoff in treatment A than in treatment C. If 
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 then reaction to the first mover’s action causes the second mover to choose a smaller payoff for himself in the moonlighting game than in the dictator game. The null hypothesis 
[image: image49.wmf]I

o

H

 and alternative hypothesis 
[image: image50.wmf]I

a

H

 for a reaction effect are stated in the first column of the bottom panel of Table 1 in the text. If the null hypothesis 
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 for a reaction effect is rejected then we ask whether the data support conclusions about positive reciprocity and/or negative reciprocity. 

A positively reciprocal action is an action that is adopted in response to a kind action of another and gives the other a higher monetary payoff than the simple distributional choice. Positively reciprocal behavior is conditional kindness that is distinct from the unconditional kindness motivated by altruism. Suppose that the first mover in treatment A sends the second mover a positive amount of money, 
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; this provides the altered endowment (
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) that defines the second mover’s budget set. The dictator (“second mover”) in treatment C faces initial endowments (
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) that are assigned by the experimenter but not as a consequence of any action by another subject in the experiment. Thus we can conclude that the second mover has revealed positive reciprocity if she returns more in treatment A than in treatment C, which leaves the first mover with a higher final payoff in treatment A: 
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. The top panel of Figure A.1 illustrates the case in which: (i) the first mover has sent 7 to the second mover in treatment A and the second mover chooses point P in response; and (ii) the experimenter gives the dictator an endowment of 34 in treatment C and the dictator chooses point C. The locations of points C and P exhibit positive reciprocity. For 
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 the test for positive reciprocity is given by the null hypothesis 
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 in the middle column of the bottom panel of Table 1 in the text. Note that 
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A negatively reciprocal action is an action that is adopted in response to an unkind action of another and which leaves the other with a lower monetary payoff than the simple distributional choice. Negatively reciprocal behavior is conditional spitefulness that is distinct from the unconditional spitefulness inherent in inequality aversion. Suppose that the first mover in treatment A takes money from the second mover:
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. This provides the altered endowment in which the first mover has more than 10 and the second mover has less than 10. The dictator in treatment C has the same endowment as the second mover in treatment A but not as a consequence of any action by the paired subject in the experiment. Thus an observer can conclude that the second mover has revealed negative reciprocity if he returns amounts that give the first mover a lower money payoff in treatment A than in treatment C: 
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, where k is 1 if the return is positive and 3 if it is negative. Figure A.2 illustrates the case in which: (i) the first mover has taken 5 from the second mover in treatment A and the second mover chooses point N in response; and (ii) the experimenter gives the dictator an endowment of 5 in treatment C and the dictator chooses point C. The locations of points C and N exhibit negative reciprocity. For 
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 the test for negative reciprocity is given by the null hypothesis 
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 in the far right column of the lower panel of Table 1 in the text. In terms of the second mover’s final payoff, 
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Figure A.1. Example illustrating trust and positive reciprocity. Point B is the most preferred money allocation for the first mover in treatment B. A risk neutral first mover chooses T in anticipation that the second mover will choose P, in treatment A. Second mover most preferred money allocation is point C in treatment C. Point P, chosen in treatment A, reveals positive reciprocity.


[image: image73.emf]0

10

20

30

40

0 5 10 15 20 25

first mover's payoff

second mover's payoff

expected reaction curve for second mover

first mover's budget set

first mover's indifference curve

second mover's indifference curve

seconnd mover's budget set

B

C N

F

45-degree ine


Figure A.2. Example illustrating fear and negative reciprocity. Point B is the most preferred money allocation for the first mover in treatment B. A risk neutral first mover chooses F in anticipation of the second mover’s action in treatment A since all other allocations on the expected reaction curve are on lower indifference curves than the one passing through F. Second mover’s most preferred money allocation is C in treatment C. Point N chosen in treatment A, reveals negative reciprocity.
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		util_IC1		alpha		theta		xpay_IC1		ypay_IC1		ypay_IC1_F
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		8.48		0.25		0.1		11		79.7541413225		3.9907711361

		8.48		0.25		0.1		12		44.8530369477		1.0526187882
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