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Abstract: Do people care about intentions — even when good intentions do not produce good
results? While the aphorism in the paper’s title suggests that outcomes matter more than
intentions, our study questions that assumption.

Our experimental design builds on previous studies of intentions by introducing an element of
chance in the wage-determination process in an experimental labor market. Rates of punishment
and reward react strongly to intentions (the wage a firm decides to pay) and modestly to
distributional outcomes (the higher or lower wage actually received after chance intervenes). For
example, workers who receive “medium” wages are much kinder to a boss who tried to pay a
high wage (but bad luck lowered the worker’s pay) than they are to a boss who tried to pay a low
wage (and good luck raised pay).
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Even a dog knows the difference between
being stepped on and being tripped over.
-- Oliver Wendell Holmes

Outcomes for any given situation often depend on a tricky combination of intentional
effort and luck. To assess the importance of good intentions in the workplace, we ask: Under
what circumstances do people pay attention to outcomes, and under what circumstances do they
focus on intentions? Considerable evidence indicates that monetary reward is not the only
motivation present among economic agents; social preferences such as altruism and reciprocity
play roles as well.

From Adam's (1965) classic equity theory to recent economic models of fairness in
games, many social scientists have extended the assumption of self-interested preferences to
include the idea that judgments and actions reflecting fairness are based on relative outcomes
(see Fehr and Schmidt, 1999; Bolton and Ockenfels, 2000). These distinctions occur in law, as
suggested by the opening quote from Oliver Wendell Holmes and as argued by Huang (2000).
For example, manslaughter receives a lighter sentence than second-degree murder, which in turn
receives a lighter sentence than first-degree murder. All of these crimes result in a deceased
victim, but they differ in the perpetrator's perceived intentions.

Kahneman, Knetsch, and Thaler (1986) and Charness and Levine (2002) find that
people’s perceptions of fairness in consumer markets and the workplace differ for identical
actions depending upon whether external circumstances provide a good justification for the
action. Bewley notes that because morale is important for workplace performance, “reciprocity
and even humanitarian feelings have an impact on behavior” (1999: 56). Employees' differences

in perceptions about whether particular wages are justified may well lead to differences in



performance. A worker who feels unfairly treated by his or her employer will be less likely to
feel loyal to the firm when choosing effort.

The assumption that consequences matter but that processes do not has been challenged
both theoretically and experimentally. Economic models of kindness-based reciprocity offer
perceived kindness or unkindness as the primary motivation for why people choose not to
maximize their own material payoffs (see Rabin, 1993; Dufwenberg and Kirchsteiger, 2004).
The more recent models proposed by Falk and Fischbacher (forthcoming) and Charness and
Rabin (2002) enrich the outcome-based models by incorporating both perceived intentions and
distributional concerns and reactions. Several experiments find support for the notion that
intentions matter with regard to economic choices. However, several other experiments do not
find that perceived intentions affect behavior.

Previous experimental studies of intention rely upon comparisons that may be
confounded. One such approach compares responses made to an intentional choice by a first
mover to responses to the same choice when it is produced by exogenous conditions such as a
draw from a bingo cage. This approach has limitations, however; for example, some research
suggests that people may be more generous when the affected party has no choice in the process,
in which case such a comparison may not isolate the effect of perceived intention.[I In another
approach, participants indicate contingent responses to each of a large number of feasible interim
outcomes. While this methodology may seem innocuous, evidence indicates that a within-
subject design often leads to different results than does the more standard between-subjects

approach.

! For evidence that a person may be more generous when the other party has no choice about or responsibility for the
interim outcome, see Charness (2000), Charness and Rabin (2002), and Morgenstern (2004).



We provide a clean test of intention's influence in an experimental employment
relationship by explicitly separating intentions from outcomes. Our study includes an element of
chance in the wage-determination process and also permits workers to sacrifice to either help or
hurt the firm. We permit a particular outcome to arise from either: (1) good intentions (a high
wage costly to the firm) coupled with bad luck, or (2) less-good intentions (a less-costly low
wage) coupled with good luck. If only outcomes matter, the employees’ responses should be
similar regardless of how this situation arose. If intentions matter, employees should be more
likely to work hard and less likely to sabotage the employer when the employer’s intentions were
good.

We find that the rates of punishment and reward are sensitive to both the wage selected
by the employer and the amount actually received by the employee after Nature has intervened.
Despite identical wages and identical relative payoffs, responders' behaviors differ strongly.
The motivations underlying non-self-interested behavior have important economic applications,
including consumer response to price changes, attitudes toward different tax schemes, and

B

employee response to changes in wage and employment practices.

Background & Previous Work
While the standard neoclassical economic model assumes that people care only about
maximizing their own payoffs, other social sciences have long considered the role played by
social forces. Procedural justice theories emphasize people's concern about whether decision-
makers seem fair and respectful or self-interested and disrespectful (e.g., Tyler, 1988); field

evidence suggests that when the latter attributions predominate, people are more inclined to quit,



work less hard, and be generally less productive. Levine (1993) concludes that an employee who
feels he or she is receiving fair treatment is more likely to perform above any minimum
requirement.

Adams (1965) is concerned with equity---the fair share deserved by the constituent

]

members of a group--as determined by the relative inputs of the group members. Rent-sharing
models from labor economics also express this view (at least implicitly), with workers and
managers bargaining over a pie of quasi-rents. In such models, exogenously good or bad
business conditions lead to high or low wages (Blanchflower, Oswald, and Garrett, 1990;
Bertrand and Mullainathan, 1999).

People may also care about the process that led to payoffs, not just their own and others’
material payoffs. Heider (1958) points out the importance of casual inference, where a person
takes into account another actor’s motive and situational constraints, as a cognitive process for
perceiving social context. Gouldner (1960) argues that responses depend on the initial agent's
perceived motives and free will.

A key issue is how people determine attributions for observed outcomes; often people
will conflate outcomes and abilities. The fundamental attribution error reveals this (Ross, 1977):
In many situations, people attribute more responsibility for outcomes to a person (rather than to a
situation) than is warranted. Attribution theory considers a chain of events in which a person
asks why an outcome occurred, assigns an attribution for the cause, and behaves accordingly (see

Nisbett and Ross, 1980). Many psychology experiments support this notion: Greenberg and

Frisch (1972) find that help that is deliberately given leads to more reciprocity than does

? Fehr and Géchter (2000) provide a summary of economic applications for fairness and reciprocity.
? This concept is reflected in the Rawlsian utility function, in which the society is only as well off as its least well-
off member.



accidental help.EI

In Blount (1995), responders in an ultimatum game will accept a substantially
lower proposal when it is generated randomly than when chosen by a self-interested party.

Economists have not yet generally grappled with the value of intentions. For example,
Waldfogel (1993) estimates that Christmas gift-giving leads to a deadweight loss in the billions
of dollars. To estimate this figure, he compares self-reports of gifts' values--not counting
sentimental value--with the recipient’s estimates of their market prices. He then estimates that
gift-giving “destroys” between a tenth and a third of the gifts’ value (p. 1336).5| Yet, if a gift's
sentimental value matters (“It’s the thought that counts...”), then holiday gifts may create value,
even if the recipients would not have chosen these specific gifts.

In the past decade, these views have inspired behavioral-economic models of utility. The
Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) models assume that people like
money but dislike inequality in material payoffs. Thus, agents may sacrifice their own payoff to
reduce disparities in relative payoffs. The Fehr and Schmidt model also presumes that people
who draw the short stick may dislike inequality more than those who draw the long one.

Another related set of models assumes that people like to maximize total payoffs yet are
particularly concerned about the level of the lowest payoff that any player receives. These
models have substantial experimental support (e.g., Frohlich and Oppenheimer 1984, 1992;
Charness, 2004; Andreoni and Miller, 2002; Kritikos and Bolle, 1999; Charness and Grosskopf,

2001; Charness and Rabin, 2002). In the two-player games we study, concern about the lowest

payoff is indistinguishable from concern about inequality.

* See also Thibaut and Riecken (1955), Goranson and Berkowitz (1966), Kelley and Stahelski (1970), Kelley
(1972), and Kahn and Tice (1973).

> In later comments, he notes that people may value gift-giving (because of the thought involved), even if they do
not give much value to the gift objects (Waldfogel 1996: 1306). Nevertheless, he stands by his description of gift-
giving as a producer of deadweight loss.



Rabin (1993) and Dufwenberg and Kirchsteiger (2004) provide economic models of
kindness-based reciprocity as a motivation for sacrificing material payoffs.EI The kindness of
player i’s choice with respect to player j reflects the highest material payoff available to player |
given that choice, compared to the range of material payoffs feasible for player | after any choice
by player i. In these models, one party considers the degree of kindness implicit in another
party's choice and responds favorably to kindness (positive reciprocity) but negatively to
unkindness (negative reciprocity). Beliefs about intentions play a central role in the kindness-
based models, with psychological game theory serving as the analytic tool (see Geanakoplos,
Pearce, and Stacchetti, 1989).

More recently, models have combined kindness-based reciprocity and concern about
relative payoffs. Falk and Fischbacher's (forthcoming) model provides a role for intention and
uses Fehr and Schmidt's (1999) inequity aversion as the distributional underpinning. Charness
and Rabin (2002) present social payoffs as a weighted average of the total material payoffs for
the reference group and the minimum material payoff of any member of the group. However,
when one party misbehaves with respect to the social standard, the weight assigned to that
individual’s material payoff diminishes as others withdraw their concern for that party’s welfare.
The parties also display a taste for punishment, whereby one may sacrifice money to reduce the
material payoff of a misbehaving party.IZI

A modest number of experimental studies consider the issues of process and intention.
Charness (2004) conducts an experimental labor market in which the attribution for an assigned

wage serves as the treatment variable. Workers provide costly effort even when wages are

generated by a random mechanism, but a worker’s response to a low wage depends on whether a

% The appendix to Rabin (1993) includes models that combine distributional and reciprocity concerns.
" The model does not include positive reciprocity. The formula is in Appendix B.
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self-interested firm intentionally chose the wage, reflecting negative reciprocity.” Offerman
(2002) studies a game in which a responder can sacrifice money to help or to hurt another party.
In one treatment, a first mover intentionally chooses an action either favorable or unfavorable to
the responder; in another treatment, this action is chosen through randomization. Offerman finds
strong evidence of negative reciprocity and only much weaker evidence of positive reciprocity.
However, both the Charness and Offerman studies face the methodological concern mentioned
earlier: One party has no choice when there is exogenous determination.

Falk, Fehr, and Fischbacher (2000) test the role of intentions in a design where money
may be passed to (and tripled) or taken away from a responder, who may then pass money to or
take money from the other player. In one treatment, a self-interested first mover makes the
initial choice; in the second treatment, a random draw causes the first choice. This study finds
strong support for the role of intention. However, this study employs the within-subject strategy
method with multiple options, raising concerns about external validity. A within-subject design
may lead to spurious effects when respondents attempt to provide answers to satisfy their

bl

perceptions of the experimenter’s expectations.~ Thus, the within-subject strategy method is
controversial, with reviewers often split on this form of elicitation.

There are several other experimental studies that yield more equivocal or negative
evidence about reciprocity. Bolton, Brandts, and Katok (2000) and Bolton, Brandts, and

Ockenfels (1998) find no evidence of positive reciprocity while the latter finds only statistically

insignificant evidence of small levels of negative reciprocity. Cox (2000) and Cox and Deck

¥ This paper was the first to explicitly call for a model combining distributional concerns with intention.

? Some studies in economics have found substantial differences between with-subject and between-subject designs,
as in the survey data in Gneezy (forthcoming) and the experimental data in the working-paper version of Charness,
Haruvy, and Sonsino (forthcoming).



(2001) provide mixed evidence regarding positive and negative reciprocity, and find that the
results are sensitive to certain aspects of the experimental procedures employed.

A cleaner experimental design should shed useful light on the importance of intentions.
We combine an intentional choice with a random factor, thereby improving upon the
methodology of comparing responses to choices generated either at random or by a self-
interested party; we are unaware of any previous study using this approach. Our design permits
comparisons across conditions and identical payoff contexts reached in different manners. In

this way, we can control for distributional issues and isolate the role of intention.

Experimental Design
Students at UC Berkeley and UC Santa Barbara served as participants in our experiments.

Participants in Treatment 1 were students in an introductory organizational behavior class, and
participation was required for course credit. Participants in Treatment 2 were part of the normal
experimental population, and we added a show-up fee of $5 to the payoffs earned in the session.

In each session, we placed students on separate sides of a large classroom to begin the
experiment. We flipped a coin to determine which side of the room would have the role of firms
and which side would be workers. Each participant then received a packet with the appropriate
instructions and decision sheets, each marked with an identifying number used to track decisions.
A total of 244 students participated in our eight sessions; each person could participate in only
one session.

In our first treatment, each firm received $12 from which to pay a wage to a worker with

whom he or she was randomly paired. The firm could choose to pay a low wage ($4) or a high



wage ($8). The wage chosen was subtracted from the $12 endowment and assigned as an
interim wage to the worker. The experimental instructions are provided in Appendix A.

We then established the nature of the business conditions. We flipped a coin in front of
each worker to determine whether these were good or bad. We then either increased or decreased
the wage randomly depending on whether business conditions were good or bad, with a 50
percent probability of each condition occurring. All of this was common information.

Under good business conditions, the worker received $2 more than the firm initially
chose to pay; under poor business conditions, the worker received $2 less than the firm initially

chose to pay. Thus, following the coin toss, there were four possible interim outcomes:

Low wage, poor business conditions Firm has $8, Worker has $2
Low wage, good business conditions Firm has $8, Worker has $6
High wage, poor business conditions Firm has $4, Worker has $6
High wage, good business conditions Firm has $4, Worker has $10

After seeing the coin flip, the worker chose an effort level: low, medium, or high. Low
effort cost the worker $1 and reduced the firm’s money by $4. Medium effort cost the worker
nothing and left the firm’s money unchanged. High effort cost the worker $1 and increased the

firm’s money by $4.IM_L| We show all of the resulting possibilities below (all numbers are in $):

' We did not inform each firm about either the effort chosen or the outcome of the coin flip, as this seemed to be a
cleaner approach in terms of minimizing strategic considerations (e.g., no repeated game considerations) and
facilitating the analysis of the observed behavior.



Table 1. Payoffsto the Firm and the Worker in Treatment 1

Wage paid by Firm Business Conditions Worker Effort Level
Low Medium High
Low ($4) Poor (reduces wages $2) 4,1 8,2 12,1
Low ($4) Good (raises wages $2) 4,5 8,6 12,5
High ($8) Poor (reduces wages $2) 0,5 4,6 8,5
High ($8) Good (raises wages $2) 0,9 4, 10 8,9

We performed the experiment twice, matching each firm with a different worker the
second time and a giving the firm a new $12 endowment. As per the experimental instructions,
we then chose one of these periods at random for actual payment.

A possible concern of this study design is that firm profits differ in the two cases where
worker payoffs are the same. Before the worker chooses an effort level, the firm has $8 with low
wages and good business conditions, while it has $4 with high wages and poor business
conditions. Thus, some of the higher effort we see in good business conditions may be due to a
principle of rent-sharing coupled with the firm’s poorer condition when it pays high wages.

To test the importance of this possibility, we conducted additional sessions with a slightly
different design: The payoff to the firm was $2 more when what we call wage conditions were
bad (that is, when the firm had to pay the worker $2 less), and the firm paid an additional $2
when these were good. To avoid the possibility of negative earnings, we increased the firm’s

endowment by $2 to $14. The new base payoffs were:

Low wage, poor wage conditions Firm has $12, Worker has $2
Low wage, good wage conditions Firm has $8, Worker has $6
High wage, poor wage conditions Firm has $8, Worker has $6
High wage, good wage conditions Firm has $4, Worker has $10

10




Table 2 shows how the wage conditions and effort levels transformed the base payoffs:

Table 2: Payoffs of the Firm and the Worker in Treatment 2

Wage paid by Firm Wage Conditions Worker Effort Level
Low Medium  High

Low ($4) Poor (reduces wages $2 & raises profits $2) 8,1 12,2 16, 1

Low ($4) Good (raises wages $2 & lowers profits $2) 4,5 8,6 12,5

High ($8) Poor (reduces wages $2 & raises profits $2) 4,5 8,6 12,5

High ($8) Good (raises wages $2 & lowers profits $2) 0,9 4, 10 8,9
Hypotheses

Our design provides an array of comparisons across conditions, allowing us to examine a
number of predictions by various models of social preferences and to test these in formal
hypotheses. While the standard model predicts that the worker always chooses to expend
medium effort and firms therefore always choose to pay the low wage, few observers of the
experimental literature take this prediction very seriously. Our initial null hypotheses are
therefore slightly more sophisticated:

Hypothesis 1a: Worker behavior will not differ across the four interim outcomes. In

other words, the distribution of choices (punish, don’t sacrifice, reward) will not differ

significantly for the wage assigned and in different business or wage conditions.

Hypothesis 1b: Worker behavior will not differ for high and low assigned wages.

All of the social-preference models discussed earlier predict that these hypotheses will
fail. For the distributional models, this anticipated failure results from differences in relative
payoffs across these interim outcomes, wherever such differences exist. For the kindness-based

reciprocity models, worker behavior should be affected by wages (reflecting intention) but
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should be unaffected by the wage or business condition (distributional concerns). Models that
combine intention and distribution predict differences for each condition.

Thus, if perceived kindness affects worker behavior but distributional concerns do not,
we should expect:

Hypothesis 2: Worker behavior at either level of assigned wage will not differ across the

corresponding wage or business conditions.

On the other hand, if only the available choice set matters to the worker, then we should

expect no difference in worker behavior between the low-wage, good-condition cell and the

high-wage, poor-wage-condition cell. This suggests two hypotheses:

Hypothesis 3a: Worker behavior will not differ across the two identical wage outcomes

(low wages and good conditions versus high wages and poor conditions) in either

Treatment 1 or Treatment 2.

If workers also care about distribution (but not about the process), then the firm/worker
outcome pair is important. In that case, we expect no difference in only the Treatment 2
comparison:

Hypothesis 3b: Worker behavior will not differ across the two identical wage outcomes

(low wages and good wage conditions versus high wages and poor wage conditions) in

Treatment 2, but may differ in Treatment 1 (low wages and good business conditions

versus high wages and poor business conditions).

The Bolton and Ockenfels (2000), Fehr and Schmidt (1999), and Charness and Rabin
(2002) models also lead to specific predictions detailed in Appendix B. To summarize, the

Bolton and Ockenfels (2000) model predicts medium effort in nearly all cases, except that

workers with a strong taste for equality might choose high effort. The Fehr and Schmidt (1999)
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model predicts low effort for low wages given sufficient parameter values; there could be high
effort for high wages when conditions are good, but medium effort should always be chosen with
high wages and poor conditions. The Charness and Rabin (2002) model permits low or medium
effort for low wages and high or medium effort for high wages, depending on parameter values;
the rate of sacrifice should be the same with low wages regardless of the conditions, while after a

high wage we should expect more high effort with good conditions than with poor conditions.

Results

Tables 3 and 4 below display the results for Treatments 1 and 2, respectively. Each Table
shows the number of low and high wages for both poor and good conditions, as well the number
of effort responses in each category for the wage and conditions. These data are also aggregated
across high and low wages, and poor and good conditions.

If Hypothesis 1a were true, we should see punishment and reward rates being the same
across all combinations of wage and business conditions. Hypothesis 1b suggests that
punishment and reward rates are the same for high and low wages, aggregating across business
conditions. Hypothesis 2 predicts that while worker behavior may vary by wage, business
conditions should not matter for worker responses to either low or high wages. For Hypotheses
3a and 3b, one should compare the rows in bold; Hypothesis 3a indicates that worker responses
in these rows should be the same, while Hypothesis 3b allows for differences due to
distributional considerations, as per Bolton and Ockenfels (2000), Fehr and Schmidt (1999), and

Charness and Rabin (2002).
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Table 3: Treatment 1 Results

Wages  Business Conditions N Worker Effort Level
% choosing and (n)
Punish Reward
Low Poor 36 25% (9) 8% (3)
Low Good 31 19% (6) 10% (3)
Low Total 67 22% (15) 9% (6)
High Poor 31 3% (1) 39% (12)
High Good 20 0(0) 60% (12)
High Total 51 2% (1) 47% (24)
Total Poor 67 15% (10) 22% (15)
Total Good 51 12% (6) 29% (15)
Total All 118 14% (16) 25% (30)

Notes: Medium effort is the omitted category, so % punish + % reward + % medium = 100%.
The two bold rows pay identical wages ($6).

The data do not favor either Hypothesis 1a or Hypothesis 1b, as the wage paid by the firm
matters substantially. With low wages, workers punish the firm 22 percent of the time and
reward the firm 9 percent of the time. These rates are similar in poor business conditions (25
percent punishment; 8 percent reward) and in good business conditions (19 percent punishment;
10 percent reward). In contrast, with high wages, workers punish 2 percent of the time, but
reward 47 percent of the time. Again, the rates in poor business conditions (3 percent
punishment, 39 percent reward) and good business conditions (no punishment, 60 percent
reward) do not differ substantially. Note the disparity between worker behavior aggregated by
low and high wages: A Chi-square test of the individual (punish, no sacrifice, reward) tendencies

across low and high wages gives X*(2) = 26.93, p< 0.001. m

! This test does not take into account that each worker makes two choices. On an individual basis, 13 of the 47
people (28%) who ever faced a low wage sometimes punished a low wage, while only one person (2%) sometimes
rewarded a low wage. In contrast, five of the 39 people (13%) who ever faced a high wage sometimes punished a
high wage, while 18 people (46%) sometimes rewarded a high wage. No worker ever chose to both punish and

14



Consistent with Hypothesis 2, good and poor business conditions are not statistically
significantly related to effort, although good business conditions result in a bit more high effort
and a bit less low effort. Thus, workers in this scenario do not reward managers for workers’
good luck. This result is inconsistent with the outcome bias observed in Caplan, Posner, and
Cheney (1991) and inconsistent with theories of rent-sharing. We discuss Hypotheses 3a and 3b
in more detail later, but note here only that behavior is rather different in the two bold rows.

Given these outcomes, expected firm profits are $7.47 when the firm pays a low wage
and $5.91 when the firm pays a high wage. It may be that firms paying a high wage make a
mistake, in that they do not know the probabilities of reward and retaliation. It could also be the
case that some firms prefer either equality or efficiency, considerations that could make a high
wage optimal.

The predictions for Treatment 2 are qualitatively the same as for Treatment 1 for
Hypotheses la, 1b, and 2. However, the payoff design in Treatment 2 eliminates all
distributional differences between (Low wage, good condition) and (High wage, poor condition)
cells, so that if intentions don’t have any affect, worker behavior in these two circumstances

should be unambiguously the same. We summarize the results for Treatment 2 in Table 4.

reward the same wage in his or her two choices. Re-computing the test using these individual (sometimes punish,
never sacrifice, sometimes reward) tendencies, we have X*(2) = 24.13, p< 0.001.

15



Table4: Treatment 2 Results

Wages Wage Conditions Worker Effort Level
% choosing and (n)
N Punish Reward
Low Poor 45 42% (19) 2% (1)
Low Good 40 40% (16) 2% (1)
Low Total 85 41% (35) 2% (2)
High Poor 22 9% (2) 14% (3)
High Good 19 5% (1) 58% (11)
High Total 41 7% (3) 34% (14)
Total Poor 67 31% (21) 6% (4)
Total Good 59 29% (17) 20% (12)
Total All 126 30% (38) 13% (16)

Notes: Medium effort is the omitted category, so % punish + % reward + % medium = 100%.
The two bold rows pay identical wages.

Once again the wage paid by the firm matters substantially. A Chi-square test of the
(punish, don’t sacrifice, reward rates) across low and high wages gives X*(2) = 27.46, p <
0.001.IEI With low wages, workers punish 41 percent of the time and reward 2 percent of the
time. These rates are similar with poor wage conditions (42 percent punishment; 2 percent
reward) and with good wage conditions (40 percent punishment; 2 percent reward).

In contrast, with high wage conditions, workers punish 7 percent of the time and reward
34 percent of the time. Once again, intention seems to matter, as worker behavior appears
different across the bold rows. Compared to Treatment 1, the pattern here is slightly different
with respect to conditions: Good and poor wage conditions are not statistically significantly
related to effort when the wage is low. However, the rate of reward is much higher when the

wage conditions are good than when they are poor (Z = 3.17, p = 0.001), going against

2 On an individual basis, 25 of the 47 people (53%) who ever faced a low wage sometimes punished a low wage,
while only three people (6%) sometimes rewarded a low wage. In contrast, two of the 37 people (5%) who ever
faced a high wage sometimes punished a high wage, while 13 people (35%) sometimes rewarded a high wage. No
worker ever chose to both punish and reward a particular wage in her two choices. Re-computing the test using
these individual (punish, no sacrifice, reward) tendencies gives X*(2) = 24.38, p < 0.001.

16



Hypothesis 2. A major difference between the two treatments is that here good wage conditions
mean bad luck for the firm, while in Treatment 1 conditions do not directly affect the firm’s
payoffs. Thus, when firms pay high wages in this scenario, workers who have had good luck
compensate the firms for their bad luck. This result is completely consistent with theories of
rent-sharing. On the other hand, negative reciprocity overwhelms this willingness to share when
the wage is low; high rates of punishment are nearly identical across wage conditions.

Punishment rates at low wages are higher in Treatment 2 than in Treatment 1; perhaps a
low wage does indeed seem less fair in Treatment 2, where the firm’s endowment is $14 rather
than $12. Reward rates at high wages are similar when wage conditions are good but are lower
when wage conditions are poor. It seems plausible that a worker who has just been unlucky may
be less willing to reward a firm that has just had good luck. Expected firm profits, given these
outcomes, are $8.45 when a low wage is paid and $7.07 when a high wage is paid.

Workers impose higher punishment rates on the firm for paying them low wages,
consistent with the story that workers perceive a firm’s refusal to pay a wage of $8 as less
justifiable when the endowment is $14 than when it is $12. In the latter case, the interim
(Firm,Worker) payoffs of (4,8) and (8,4) show symmetry, so a social planner would have no
preference between these allocations. However, the interim payoff of (6,8) is socially preferred
to (10,4), since the distribution is less lopsided. Thus, a firm assigning a low wage in Treatment

2 could seem less fair than a firm doing so in Treatment 1.

Regressions
We supplement our nonparametric analysis by performing regressions regarding wage

choice and effort choices. We first consider the determinants of the total wages chosen by each

firm in the two periods (recall that the second choice was made without knowledge of the
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worker’s choice in the first period), with race and gender demographics and some attitudinal

measures as explanatory variables.

Table5: Deter minants of total wage
OLS regressions, 3-choice total wage

(1) Treatment 1 | (2) Treatment 1 | (3) Treatment 2 | (4) Treatment 2
Female -1.121 -1.413 -0.131 -0.025
(0.894) (0.924) (0.808) (0.836)
Asian 0.417 0.382 1.502* 0.841
(1.003) (1.016) (0.863) (0.930)
Other non-white 1.458 1.238 2.142%* 1.734
(1.389) (1.487) (1.156) (1.175)
Political views 0.393 0.626**
(0.404) (0.310)
Like market society -0.088 0.346*
(0.304) (0.212)
Should help weaker people -0.551* -0.183
(0.338) (0.300)
Constant 11.734%%* 12.320%** 9.937*** 7.2772%%*
(0.941) (1.964) (0.770) (1.755)
Observations 59 59 63 63
R’ 0.044 0.095 0.075 0.167
Standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%

Political views (conservative-liberal), Like market society (agree-disagree), and should Help weaker
people (agree-disagree) are on 1-7 scales. Low effort = 0, Medium effort = 1, and High effort = 2

It is formally correct to use an ordered probit to take into account that responses are not
cardinal; results were very similar when we used that specification and so here and elsewhere we
present the easier-to-interpret linear specifications.

In Treatment 1, there are only modest and insignificant effects from the gender and
demographic variables, with females offering slightly lower wages and non-whites offering
slightly higher wages than the baseline white group. The more a firm agrees that society should
help its weaker members, the higher the wage offered; firms that strongly agree offer wages 42%

higher than firms that strongly disagrees, and this effect is marginally significant. Similarly,
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firms with the most liberal political views offer wages 19% higher than firms with the most
conservative political views, but this effect is not statistically significant.

In Treatment 2, non-whites offer slightly higher wages, and this effect is marginally
significant in regression (3); however, this statistical significance vanishes in regression (4),
when attitudinal variables are included. We again see some effect from the attitudinal variables,
although here political views and feelings about living in a market society are significant, while
beliefs about helping weaker members of society are not. Firms with the most liberal political
views offer wages 48% higher than firms with the most conservative political views; firms that
least approves of a market society offer wages 28% higher than firms that most approve.

We also consider the determinants of the effort chosen by each worker, using effort
choice as the dependent variable and business/wage condition dummies, race and gender

demographics, and attitudinal measures as explanatory variables.
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Table 6: Deter minants of effort
Random-effects regressions, 3-choice effort

(1) Treatment 1 | (2) Treatment 1 | (3) Treatment 2 | (4) Treatment 2
High wage 0.465%** 0.502%** 0.386%** (0.389%**
(0.123) (0.130) (0.130) (0.133)
Good conditions 0.067 0.066 -0.015 0.005
(0.117) (0.125) (0.109) (0.113)
High wage*Good conditions 0.168 0.156 0.544*** 0.544***
(0.193) (0.202) (0.189) (0.192)
Female 0.060 -0.143
(0.164) (0.129)
Asian -0.254* 0.132
(0.147) (0.134)
Other non-white -0.204 0.187
(0.177) 0.160
Political views 0.006 -0.065
(0.055) (0.043)
Like market society -0.033 0.025
(0.048) (0.034)
Help weaker people 0.001 -0.039
(0.039) (0.043)
Constant 0.860%** 1.049%** 0.625%** (0.822%**
(0.090) (0.313) (0.083) (0.236)
Observations 118 112 126 124
Number of Groups 59 56 63 62
Overall R 0.242 0.313 0.284 0.356
Standard errors in parentheses * significant at 10%; ** significant at 5%; *** significant at 1%

Political views (conservative-liberal), Like market society (agree-disagree), and should Help weaker
people (agree-disagree) are on 1-7 scales. Low effort = 0, Medium effort = 1, and High effort = 2

These regressions are generalized least squares regressions reflecting the three feasible
effort choices; we use robust standard errors to account for the fact that each worker makes two
effort choices.

In both treatments and in all specifications, a high wage induces an average effort level
considerably higher than does a low wage, and this difference is highly significant. Confirming
the pattern seen in Table 1, business conditions have no serious effect on effort provision in

Treatment 1, with either a high wage or a low wage. On the other hand, while wage conditions
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do not affect the effort response to a low wage in Treatment 2, the interaction term is highly
significant in regressions (3) and (4). Thus, we can confirm that effort is sensitive to wage
conditions when the worker is assigned a high wage, but not otherwise. None of the
demographic or gender variables have an effect, with the possible exception of the Asian dummy
variable. Asians choose somewhat lower effort in Treatment 2 than the baseline; this contrasts
with the findings for the business administration class in Treatment 1, where Asians provide

slightly higher effort than the baseline.

Discussion

Hypotheses 3a and 3b represent the centerpiece of our experimental design: Does the
path leading to a specific worker’s wage influence the worker’s behavior? If only the worker’s
payoff matters, in both Treatments 1 and 2, we should expect the same distribution of worker
choices among those who receive low wages in good conditions as we find among those who
receive high wages in poor conditions. If we find that a different distribution of worker choices
in Treatment 1 but not in Treatment 2, this would indicate that distributional considerations play
a role, but that intention is unimportant.

We see that in both Treatment 1 and Treatment 2, worker behavior is considerably
different across these combinations, rejecting Hypotheses 3a and 3b. Chi-square tests for
whether the distribution of effort choices is the same give x*(2) = 9.37, p = 0.009 and X*(2) =
6.48, p = 0.039, for the respective tests.

Effort depends strongly on the wage received in all cases. In Treatment 1, the business
conditions, which affect only the workers’ payoffs, do not appreciably affect effort choices. In
Treatment 2, on the other hand, a worker’s bad luck is a firm’s good luck. The matter of luck

doesn’t seem to affect the urge to punish that is engendered by a low wage; however, there is
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greater reluctance to reward a firm for offering a high wage when the wage conditions are poor,
so that the firm has already been ‘rewarded’ by good luck at the worker’s expense.

We are pleased to observe strong effects for intention in both the standard university
subject pool and students from a class, suggesting at least some degree of robustness for our
results. It appears that firms were more generous in Treatment 1 and workers were less likely to
reward and more likely to punish in Treatment 2. One might have expected ex ante that a high
wage was more frequent in Treatment 2, where the firm’s endowment is $2 larger. The greater
proportion of high wages in Treatment 1 (43% vs. 33%) perhaps reflects the difference in how
the experiment was perceived by students partially motivated by a class requirement and by
students responding to a notice for a paid experiment, although the fact that conditions affect the
firms’ earnings in Treatment 2 might have also helped to induce the lower wages there.

Let us consider the predictions of the fairness mentioned earlier. Workers do not tend to
reward firms that pay low wages, in accordance with all the models. The substantial rate of low
worker effort among those receiving low wages in poor conditions in both treatments is
consistent with all the models except for Bolton and Ockenfels (2000). Punishment rates in the
low wage cases with poor versus good wage conditions differ very little in the two treatments.
This is consistent with the kindness-based reciprocity models but not with the distributional
models. The motivation for low effort seems to stem from considerations of negative intention
rather than from unfavorable relative payoffs per se.

With respect to reward behavior among workers receiving high wages in poor wage
conditions, the Fehr and Schmidt (1999) model predicts that the rate of reward in Treatment 1

should be smaller than the punishment rate among those receiving low wages in both good and
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poor wage conditions. However, the 39 percent reward rate exceeds the 25 percent and 19
percent punishment rates among those receiving low wages in poor or good wage conditions,
respectively.

The reward rate does appear to be sensitive to the wage conditions, particularly in
Treatment 2; the role of relative material payoffs is not consistent with Rabin (1993) and
Dufwenberg and Kirchsteiger (2004). In Treatment 2, Fehr and Schmidt (1999) and Bolton and
Ockenfels (2000) predict that no workers receiving high wages in poor wage conditions will
choose to expend high effort, and in our experiment only 10 percent choose to reward the firm
with high effort. Distributional considerations appear to have more weight when it comes to the
choice to provide high effort. Consistent with the Charness and Rabin (2002) model, the rate of
sacrifice for punishment is unaffected by business or wage conditions, while we see substantially

more reward with good conditions than with poor conditions.

Conclusion

We find that workers frequently reward and almost never punish firms if they perceive
good intentions, even when their own outcomes are not particularly good. Workers frequently
punish and almost never reward if they perceive bad intentions, even when their own outcomes
are not particularly bad.

What is novel in our experiment is that an identical material payoff for workers can be
received due to different combinations of intention and luck. This design permits us to cleanly
compare the effects of material payoffs and intentions. To test for the effects of distributional

concerns, we can compare workers' behavior under different business or wage conditions at each

" This reflects the cut-off values for punishment or reward, as shown in Appendix B. Specifically, if 2a — 33 > 1,
then 20 — 3 must also be greater than 1; if 2a — 33 > 1, then o must be greater than 1/3.
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wage level. We find that effort after a low wage does not depend much on distributional
considerations. However, employee behavior depends strongly upon the path that leads to the
interim outcome. That is, in contrast to most economic theories, intentions matter more than do
material payoffs. In contrast to some important recent fairness theories (e.g., Fehr and Schmidt,
1999; Bolton and Ockenfels, 2000), intentions matter more than relative payoffs.

These results are thus broadly consistent with models of kindness-based reciprocity
(Rabin, 1993; Dufwenberg and Kirchsteiger, 2004). Nevertheless, the pure reciprocity models
do not predict that reward behavior in response to a high wage will be sensitive to external
conditions. Some degree of rent-sharing exists, particularly in Treatment 2, where favorable
wage conditions represent a loss for the firm. Only models that combine distributional concerns
with reciprocity motivations can account for the observed patterns of effort choices.

Our findings on intentions' importance are consistent with the broader literature on
procedural justice (Lind and Tyler, 1988). That is, most people like a system that will on
average deliver good outcomes (at least to those who deserve them), even if the outcome is not
good in each specific case. A manager who pays a high wage from his or her own pocket clearly
tries to deliver a good outcome for the worker; consistent with the literature on procedural
justice, we find workers frequently reciprocate in kind.

Our results also emphasize how impression management can affect employees’ and
customers’ responses to bad outcomes (Brockner et al., 1994). The managerial implication is
clear: If outcomes are poor, be sure that you can justify to employees or other stakeholders (such
as investors and customers) that the firm tried to do the right thing.

The patterns we observe are consistent with recent experimental results by Falk, Fehr,

and Fischbacher (2000), where respondents replied to 13 contingent options. Because revenge is
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often motivated by visceral reactions that are hard to simulate when answering contingent
questions, our study design enhances confidence in the importance of revenge. In fact, in some
but not all studies (e.g., Brandts and Charness, 2003, but not Brandts and Charness, 2000),

4]

punishment rates are much higher when people answer directly, not contingently.

Limitations and Possible Extensions. A number of this study's features help highlight the role
of intentions. Yet, intentions may have quite different effects in different settings.

In this experiment, intended high wages' failure to translate into actual high wages results
explicitly from luck, not effort—the students saw the experimenter flip a coin. People may be
less forgiving of failed good intentions if they feel the one with good intentions had low levels of
effort or skill. This effect seems particularly likely in situations where norms of reciprocity hold.
To take an extreme case, assume Bob does Alice a favor but does it poorly. At the same time,
assume that the favor creates an expectation that in the future, Alice will do a costly favor for
Bob. In this extreme case, Bob’s initial favor, which might have involved the best of intentions,
makes Alice worse off.

The explicit coin flip in our study also makes it easier for workers to assess matters. In
the field, people may have a difficult time discerning intentions, given that they often see only
outcomes. An important extension of this research examines repeated interactions where people
do not see intentions directly but can identify patterns of outcomes consistent with good or bad
intentions.

This signal extraction problem is exacerbated by “hindsight bias” or “outcome bias™:
People who observe a poor outcome often assume that the other party is at fault. For example, in

one study, doctors reviewed cases with the same facts but with randomly assigned outcomes.

' See Hsee, Blount, Loewenstein, and Bazerman (1999) for a review of within- versus between-subject designs.
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Doctors who rated cases with randomly assigned bad outcomes tended to rate the care as
substandard much more than did doctors who rated cases they believed to have a neutral
outcome (Caplan, Posner, and Cheney, 1991). It is plausible, though not yet shown, that people
have an outcome bias for estimating intentions as well as care.

Finally, relative payoffs do not have an important role in this study. For example,
workers do not consistently share the benefits of good luck with firms. However, good luck may

be shared more often in ongoing relationships than in brief lab studies such as this.
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APPENDIX A: Instructions

Instructionsfor The Firm (Treatment 1)

You are a firm and have been endowed with $12 from which you pay a wage to a worker
with whom you are paired. You may choose to pay a low wage ($4) or a high wage ($8).
Whichever wage you choose will be subtracted from your $12 endowment.

The wage you choose is paid to the worker with whom you are paired. However, this
wage will randomly be either increased or decreased depending on whether company sales are
high or low, with a 50% probability of each condition occurring.

If business conditions are good, then the worker will receive $2 more than you have
initially paid, while if business conditions are poor the worker will receive $2 less than you have
initially paid. Both good and poor business conditions are equally likely, depending on the flip
of a fair coin. Thus, there are four possible outcomes after a coin is flipped to determine whether
business conditions are good or poor:

Low wage, poor business conditions Firm has $8, Worker has $2
Low wage, good business conditions Firm has $8, Worker has $6
High wage, poor business conditions Firm has $4, Worker has $6
High wage, good business conditions Firm has $4, Worker has $10

Next, the worker chooses an effort level: low, medium, or high. Low effort costs the
worker $1, and reduces the firm’s money by $4. Medium effort costs the worker nothing and
leaves the firm’s money unchanged. High effort costs the worker $1, and increases the firm’s
money by $4. All of the resulting possibilities are shown below:

L ow wage, poor business conditions L ow wage, good business conditions
Effort Firm Wor ker Effort Firm Wor ker
Low 4 1 Low 4 5
Medium 8 2 Medium 8 6
High 12 1 High 12 5
High wage, poor business conditions High wage, good business conditions
Effort Firm Wor ker Effort Firm Wor ker
Low 0 5 Low 0 9
Medium 4 6 Medium 4 10
High 8 5 High 8 9
Procedure:

You choose the wage for the worker with whom you are paired. A coin flip (separate for
each worker) then determines whether the business conditions are good or poor. The worker will
know the result of this coin flip and the wage you have chosen at the time of his or her choice of
effort. The combination of the wage you choose and the effort chosen by the worker will
determine the outcome.
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We will do this twice, with each firm matched with a different worker the ond time, with a
new $12 endowment for the firm. We will then choose one of these periods at random for
actually payment. You will be paid individually and privately. Thank you for your participation.

Instructionsfor the Worker (Treatment 1)

You are a worker and are paired with a firm that has been endowed with $12 from which
to pay you a wage. The firm may choose to pay a low wage ($4) or a high wage ($8).
Whichever wage is chosen is subtracted from the firm’s $12 endowment.

The amount you receive will be higher or lower than the amount the firm paid, depending
on business conditions. Half the time (determined by flipping a fair coin) you will receive $2
more than the firm paid, and half the time you will receive $2 less. Thus, there are four possible
outcomes:

Low wage, poor business conditions Worker has $2, Firm has $8
Low wage, good business conditions Worker has $6, Firm has $8
High wage, poor business conditions Worker has $6, Firm has $4
High wage, good business conditions Worker has $10, Firm has $4

Next, you choose an effort level: low, medium, or high. Low effort costs $1, and reduces
the firm’s money by $4. Medium effort costs nothing and leaves the firm’s money unchanged.
High effort costs $1, and increases the firm’s money by $4. All of the resulting possibilities are
shown below:

L ow wage, poor business conditions L ow wage, good business conditions
Effort Wor ker Firm Effort Wor ker Firm
Low 1 4 Low 5 4
Medium 2 8 Medium 6 8
High 1 12 High 5 12
High wage, poor business conditions High wage, good business conditions
Effort Wor ker Firm Effort Wor ker Firm
Low 5 0 Low 9 0
Medium 6 4 Medium 10 4
High 5 8 High 9 8
Procedure:

The firm with whom you are paired chooses your wage. A coin flip (separate for each
worker) then determines your business conditions. You will know the result of this coin flip and
the wage chosen at the time. The combination of the wage chosen by the firm and the effort you
choose will determine the outcome.
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We will do this twice, with each firm matched with a different worker the ond time, with a
new $12 endowment for the firm. We will then choose one of these periods at random for
actually payment. You will be paid individually and privately. Thank you for your participation.

Instructionsfor the Firm (Treatment 2)

You are a firmand have been endowed with $14 from which you pay a wage to a worker
with whom you are paired. You may choose to pay a low wage ($4) or a high wage ($8).
Whichever wage you choose will be subtracted from your $14 endowment.

The wage you choose will randomly be either increased or decreased depending on
external conditions, with a 50% probability of each condition occurring.

If wage conditions are good, then the wage you actually pay the worker will be $2 more
than you had initially chosen, while if wage conditions are poor then the wage you actually pay
the worker will be $2 less than you had initially chosen. Both good and poor wage conditions
are equally likely, depending on the flip of a fair coin. Thus, there are four possible outcomes
after a coin is flipped to determine whether wage conditions are good or poor:

Low wage, poor wage conditions Firm has $12, Worker has $2
Low wage, good wage conditions Firm has $8, Worker has $6
High wage, poor wage conditions Firm has $8, Worker has $6
High wage, good wage conditions Firm has $4, Worker has $10

Next, the worker chooses an effort level: low, medium, or high. Low effort costs the
worker $1, and reduces the firm’s money by $4. Medium effort costs the worker nothing and
leaves the firm’s money unchanged. High effort costs the worker $1, and increases the firm’s
money by $4. All of the resulting possibilities are shown below:

L ow wage, poor wage conditions L ow wage, good wage conditions
Effort Firm Wor ker Effort Firm Wor ker
Low 8 1 Low 4 5
Medium 12 2 Medium 8 6
High 16 1 High 12 5
High wage, poor wage conditions High wage, good wage conditions
Effort Firm Wor ker Effort Firm Wor ker
Low 4 5 Low 0 9
Medium 8 6 Medium 4 10
High 12 5 High 8 9
Procedure:

You choose the wage for the worker with whom you are paired. A coin flip (separate for
each worker) then determines whether the wage conditions are good or poor. The worker will
know the result of this coin flip and the wage you have initially chosen at the time of his or her
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choice of effort. The combination of the wage paid and the effort chosen by the worker will
determine the outcome.

We will do this twice, with each firm matched with a different worker the ond time, with a
new $14 endowment for the firm. We will then choose one of these periods at random for
actually payment. You will be paid individually and privately. Thank you for your participation.

Instructionsfor the Worker (Treatment 1)

You are a worker and are paired with a firm that has been endowed with $14 from which
to pay you a wage. The firm may choose to pay a low wage ($4) or a high wage ($8).
Whichever wage is chosen is subtracted from the firm’s $14 endowment.

The amount actually paid will be higher or lower than the amount the firm paid,
depending on wage conditions. Half the time (determined by flipping a fair coin) the wage paid
will be $2 more than the firm chose initially, and half the time the wage paid will be $2 Iess.
Thus, there are four possible outcomes:

Worker has $2, Firm has $12
Worker has $6, Firm has $8
Worker has $6, Firm has $8
Worker has $10, Firm has $4

Low wage, poor wage conditions

Low wage, good wage conditions
High wage, poor wage conditions
High wage, good wage conditions

Next, you choose an effort level: low, medium, or high. Low effort costs $1, and reduces
the firm’s money by $4. Medium effort costs nothing and leaves the firm’s money unchanged.
High effort costs $1, and increases the firm’s money by $4. All of the resulting possibilities are
shown below:

L ow wage, poor wage conditions

L ow wage, good wage conditions

Effort Wor ker Firm

Low 1 8
Medium 2 12

High 1 16

Effort Wor ker Firm

Low 5 4
Medium 6 8

High 5 12

High wage, poor wage conditions

High wage, good wage conditions

Effort Wor ker Firm Effort Wor ker Firm
Low 5 4 Low 9 0
Medium 6 8 Medium 10 4
High 5 12 High 9 8
Procedure:

The firm with whom you are paired chooses your wage. A coin flip (separate for each
worker) then determines your wage conditions. You will know the result of this coin flip and the
wage initially chosen at the time of your choice of effort. The combination of the wage paid and
the effort you choose will determine the outcome.
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We will do this twice, with each firm matched with a different worker the ond time, with a
new $14 endowment for the firm. We will then choose one of these periods at random for
actually payment. You will be paid individually and privately. Thank you for your participation.
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APPENDIX B: Models of Utility and Their Predictions

We present the two-person version of some economic models of utility, along with their
predictions. As a benchmark, the standard neoclassical model predicts medium effort and low
wages in all cases.

Bolton and Ockenfels (2000):

Bolton and Ockenfels assume people prefer equality, so person i's utility can be expressed as a
function:

Ui =Vv(71,0),

where 77 is player i’s payoff, and & = 77/(77 + 77) is player i's share of the total payoff to the two
players. They assume that all players believe that even shares are fair, so with two players and
positive payoffs, utility declines as |G — 1/2] increases. The following assumptions are made:

Via(77,0) = 0, Vinn < 0, Vio= 0 for & = 1/2, and Vizx(77,5) < 0.
The model’s predictions for effort in our context:

Treatment 1:

Low, Poor All medium effort

Low, Good  Small possibility of low effort, otherwise all medium effort

High, Poor  All medium effort

High, Good High effort from workers with strong taste for equality; otherwise medium effort

Treatment 2:

Low, Poor All medium effort

Low, Good  Small possibility of low effort, otherwise all medium effort

High, Poor  Same as for Low, Good

High, Good High effort from workers with strong taste for equality; otherwise medium effort

Fehr and Schmidt (1999):

Fehr and Schmidt’s model is similar in spirit to that of Bolton and Ockenfels, but assumes that
people find being paid less than their fair share is at least as painful as being overpaid:

Ui = 77 - ay(max {77 - 71},0) - Bi(max {77 - 77},0).

Here a; reflects the extent to which i dislikes being behind, and [3; reflects the extent to which |
dislikes being ahead. They assume that a; > [3; (being behind is at least as painful as being
ahead) and [3; < 1 (people do not burn their own money just to reach equality).

The model’s predictions for effort in our context:
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Treatment 1:

Low, Poor Low effort if a > 1/3, otherwise medium effort
Low, Good Low effortif 2a - 8> 1, otherwise medium effort
High, Poor  All medium effort (3a > 20, since a>p)

High, Good High effort if 58> 1, otherwise medium effort

Treatment 2:

Low, Poor Low effort if a> 1/3, otherwise medium effort
Low, Good Low effortif 2a - 8> 1, otherwise medium effort
High, Poor  All medium effort (7a > 2, since a>p)

High, Good High effort if 58> 1, otherwise medium effort

Charness and Rabin (2002):

The Charness and Rabin model includes most of the features of the previous models and also
includes a concern for the other party’s intentions, as measured by . This variable represents
the other player’s level of demerits, where the higher the value of d, the less i thinks the other
player deserves. Demerits, d;, are allocated when people act selfishly at the expense of
efficiency and equity. The utility function that takes into account demerits is:

U; = (1-N) a7 + Alldthin[ 77, 77+ b@] + (1- 97 + max[1-ki, 0]7) - f/d) /7).

Utility is a function of own material payoffs (with weight 1-A) and social payoffs (with weight
A). Social payoffs, in turn, are an average of concern for the lowest payoff (and in a two-player
game, this parameter also captures equality) with weight & and concern for efficiency with
weight 1-0. The weights A and Jdrange between 0 and 1, inclusive. The non-negative parameter
f captures a player’s taste for punishing miscreants. The non-negative parameters b and k capture
the notion that low payments to miscreants do not provide as much disutility as low payments to
well-behaving others.

The model’s predictions for effort in our context:

Treatment 1:

Low, Poor  Low effort if f is high, otherwise medium effort
Low, Good Same as Low, Poor

High, Poor  High effort if A(3 - 20) > 1, otherwise medium effort
High, Good High effort if A3 + A) > 1, otherwise medium effort

Treatment 2:

Low, Poor  Low effort if f is high, otherwise medium effort
Low, Good Same as Low, Poor

High, Poor  High effort if A(3 - 49) > 1, otherwise medium effort
High, Good High effort if A3 + A) > 1, otherwise medium effort
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