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Abstract

When should a principal control an agent? Control limits shirking but
reduces the agent’s productivity. We analyze experimentally how an
imperfect signal about the agent’s past performance affects optimal
contract design. Without signal all principals control and pay low wages.
If agents can acquire a reputation, many principals do not control and pay
higher wages to high reputation agents. However, some agents get stuck
with a poor reputation and low wage control contracts. We decompose the
total effect of reputation in a sorting and an incentive effect. Competition
for agents and jobs fosters the incentive effect and further increases

efficiency.
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“Trust is good, control is better”

1 Introduction

This famous quote attributed to Lenin refers to a fundamental question in any principal-agent
relationship: To what extend should the principal leave discretion to the agent? An agent who
is trusted may shirk. Control limits shirking, but it also restricts the flexibility of the agent, it
reduces his productivity, and it may adversely affect his motivation. In the real world we
observe very different structures across and within firms. Some employees are tightly
monitored and controlled, they have to obey strict workplace attendance rules, they have to
follow detailed procedures how to perform a task, and they are not allowed to mix private and
professional activities. Other employees enjoy a lot of discretion when and how to do their
jobs. It would be possible to control at least some of their actions at a relatively small cost.
However, their employers choose not to do so.

In this paper we explore experimentally how an agent’s record, i.e. his performance
with other principals in the past, affects the actual and optimal design of contracts in one-shot
interactions. In our base treatment the principal has no information about the agent’s past
performance. She can offer a fixed wage to the agent and decide whether to control or to trust
him. If she exercises control, the agent is forced to spend at least a minimum amount of effort
that is higher than his cost minimizing effort level.! However, control comes at a cost because
it reduces the agent’s productivity. Each principal interacts with 15 different agents in a row.
In the beginning many principals trust their agents and try to induce high effort levels by
offering high wages. However, in the long run Lenin is right: trust is rarely honored and
eventually almost all principals go for control contracts with low wages - despite the

efficiency advantage of trust contracts.

! The enforceable minimum effort requirement is smaller than the first best effort level. Otherwise the problem
would be trivial because no effort enforcement problem existed. The enforceable minimum effort level can also
be interpreted as a reduced form representation of an explicit incentive that ensures that agents always provide at
least this effort level.



This picture changes dramatically if principals get the opportunity to observe an
imperfect signal about the agent’s past performance with previous principals. An agent’s track
record is informative about future performance. Most principals understand this and offer trust
contracts with high wages to agents with a good reputation and control contracts with low
wages to agents with a poor reputation. However, a significant minority of principals never
trust. For the agents it is profitable to invest in a good reputation and to work hard. Most
agents do so if they are offered a high wage, but they don’t if the wage offer is low. But there
is also a significant minority of agents who always shirk.

The interaction of heterogeneous agents and principals gives rise to a segmentation of
the labor market. Some agents work hard, acquire a good reputation, and are offered trust
contracts with high wages most of the time. Other agents shirk, are left with a poor reputation,
and get repeatedly control contracts with low wages which further discourages them to
provide effort. Overall, about 40 percent of all contracts are trust contracts.

In a third treatment, we analyze the effects of competition. Competition drives up
wages for agents with a good reputation. This makes it more profitable to acquire a good
reputation and it fosters learning. Principals realize that they do not get agents with the best
past track records by offering control contracts with low wages. Agents realize that they are
left behind if they do not have a good reputation. We observe that the fraction of trust
contracts increases to more than 75 percent, wages are significantly higher, agents work much
harder, and total efficiency reaches almost the efficient level. Our results show that reputation
and competition are complements that reinforce each other.

Our paper is related to three branches of the experimental literature. First, there is a
large literature on gift exchange games. Fehr, Riedl and Kirchsteiger (1993) and others have
shown that higher wages induce more effort on average. More recently, however, Fehr, Klein
and Schmidt (2007) demonstrated that the effect is typically too small to be profitably

exploited by the principal. This is confirmed by our results in the base treatment where agents



cannot build a reputation. However, the reputation treatment shows that paying high wages
can be profitable if the agent can acquire a reputation for good performance.

Second, there are a few recent papers (e.g. Fehr and Rockenbach (2003), Falk and
Kosfeld (2006)) on “hidden cost of control” showing that agents may withdraw voluntary
effort provision if the principal chooses to control them. Falk and Kosfeld (2006) consider a
dictator game in which the receiver can control the proposer by forcing him to give a
minimum amount.” They find that the receivers are offered more on average if they do not
control the proposer. They also consider a gift exchange game that is similar to our base
treatment. Again, they find (small) hidden costs of control, but they do not discuss whether it
is profitable for the principal to abstain from controlling. In our base treatment control is
profitable even though it yields an efficiency loss. In the reputation and the competition
treatment control has no significant impact on the agent’s effort, and trust contracts are chosen
because of their efficiency advantage. Thus, even if there are hidden costs of control they are
too small to affect contractual choices.

Finally, there are several experimental papers that discuss the impact of reputation on
cooperation. Brown, Falk and Fehr (2004) consider an experimental set-up where a principal
and an agent can choose to interact repeatedly (relational contracting). They show that parties
stay much longer together if the agent works hard. In contrast, we look at principals and
agents who are involved in one-shot interactions in order to separate the effects of reputation
and of repeated interaction. We show that reputation alone is sufficient to support
cooperation. Keser (2002) and Bolton, Katok and Ockenfels (2004) consider trust games with
one-shot interaction and show that the provision of feedback about the agents’ past behavior
has strong positive effects on efficiency. Huck, Ruchala and Tyran (2006, 2007) consider a

market for experience goods. Similar to our results they show that reputation does have a

? Fehr and Rockenbach (2003) also document an adverse effect of control. They consider a trust game in which
the investor can announce that he will impose a fine on the trustee if the trustee does not return at least a
minimum amount. They show that trustees return more if the investor chooses not to impose the fine.



strong positive effect that is further increased by competition.> However, none of these papers
considers the question of optimal contract design nor do they consider the principal’s option
to control the agent.

There is also a large theoretical literature starting with the seminal paper by Kreps,
Milgrom, Roberts and Wilson (1982) showing that in finitely repeated games with incomplete
information the possibility of reputation building can induce parties to cooperate in a
prisoners’ dilemma game in all but the last finite number of periods. In our set up a similar
equilibrium in which principals pay high wages and agents work hard in all but the last
periods exists. Our experimental results are largely consistent with this equilibrium.

The remainder of the paper is organized as follows. Section 2 outlines the
experimental design and procedural details. In Section 3 we discuss the behavioral predictions
of the self-interest model, of models of fairness, and of the notion of ‘strong reciprocity.’
Section 4 presents the experimental results of the base and the reputation treatment. Here we
show that the total effect of reputation can be decomposed in a sorting effect and an incentive
effect and that these two effects are strong complements. We also discuss the segmentation of
the labor market that arises in the reputation treatment. Section 5 studies the effects of

competition on effort provision and contract choice. Section 6 concludes.

2 Experimental Design and Procedures

Consider a principal who hires an agent to carry out production. The agent generates a
monetary gross profit b-e if he expends effort e. The parameter b reflects the agent’s

productivity. Gross profits accrue directly to the principal, while the agent incurs private

* In Huck, Ruchala and Tyran (2006) there is no competition in prices but only in reputations. In this paper
competition has a strong positive effect. In Huck, Ruchala and Tyran (2007) there is price competition between
agents for principals. This reduces the agents’ profits and thereby reduces their incentives to acquire a good
reputation. Thus, in their model efficiency is improved if competition is reduced by regulating prices.



effort costs c(e) =e, measured in monetary terms. Thus, the principal prefers the agent to

choose high effort levels, but the agent prefers low effort.
The principal can offer an employment contract to the agent that specifies a fixed wage
W and a desired, non-binding effort level € . The wage has to cover at least the costs of the
desired effort. The contract cannot be conditional on effort, nor on effort costs, nor on gross
profits. These variables are observable by both parties, but they cannot be verified to the
courts. If the agent rejects the contract offer, no wage is paid, no effort is exerted, and both
parties receive their reservation utilities of 0. If the agent accepts, the principal must pay the
offered wage - irrespective of the actual effort chosen by the agent. Payoffs are given by
[T=Db-e—w for the principal and U =w—e for the agent.
There are two types of contracts that the principal can offer: a trust contract (TC) and a
control contract (CC). These contract types differ in two dimensions:
1. Minimum effort level: In a TC the agent can choose an effort level between 1 and
10, whereas in a CC he must choose an effort level of at least 3, given he accepts
the contract.
2.  Efficiency: In a TC the efficiency of the relationship is given by b =5, whereas
in a CC the efficiency parameter is only b =4.
Table 1 summarizes the differences between TCs and CCs, and the principal’s and
agent’s payoff functions.

TABLE 1—CONTRACTS AND PAYOFF FUNCTIONS IN EACH PERIOD

Trust Contract (TC) Control Contract (CC)

feasible effort levels ee {1,...,10} ee {3,...,10}

efficiency parameter b=5 b=4

payoff if contract is accepted

U=w-e
payoff if contract is rejected [T=U=0




This design captures a fundamental trade-off between control and efficiency. Control
forces the agent to obey some minimum standards, but it also restricts his ability to react in a
flexible and efficient way to a changing environment. For example, the principal can regulate
working hours by using time cards to monitor attendance, impose reporting obligations to
better assess performance, or establish strict production procedures to govern the agent’s
action directly. However, regulated working hours force the agent to work when he might not
be most productive, reporting obligations absorb the agent’s time and attention, and strict
production procedures forfeit other possibly more efficient practices. The harder the agent
works, the more costly it is to restrict his actions. This is reflected by the reduction of the
productivity parameter b.

We started out with two treatments, the base treatment and the reputation treatment.
Each treatment lasted for 15 periods and involved 18 principals and 18 agents per session. In
each period, a principal was randomly matched with a new agent to eliminate repeated game
effects. In the base treatment, a principal did not receive any information about his current
agent. In the reputation treatment, a principal was informed about his current agent’s effort
choices in the last three periods.4 Note that a principal did neither observe the types of
contract, nor the wage offers, nor the desired effort levels that his current agent faced in the
last three periods. Agents knew that future principals would be able to observe their current
effort choice. Apart from the information that was given to the principals in the reputation
treatment, the two treatments were identical.

The reputation treatment reflects the fact that a principal sometimes has the
opportunity to receive information about an agent’s past performance before hiring him. For
example, the principal may see letters of reference, he may have talked to a previous principal
about the agent, or he may have observed the agent directly in his previous position.

However, this information is incomplete. Even if the principal receives an accurate signal

* If the agent did not choose an effort level because he rejected a contract, the principal received this information.
In periods 1-3 a principal could only be informed about the effort levels that were available by then.



about the agent’s previous performance, he does not observe which contract induced the
observed behavior and how well the agent was treated. This is reflected in the experimental
design where the principal observes the agent’s actions but not the contracts he was offered.

Figure 1 summarizes the sequence of events in each period.

t=1 t=2 t=3

I I I .

| | I "
Principals and agents are randomly Each principal decides Each agent decides whether

matched. In the reputation whether to offer a control to accept or reject his contract
treatment, each principal observes or a trust contract and offer. If an agent accepts, he
his current agent’s effort choices in chooses a wage and a chooses an effort level.
the last three periods. desired effort level. Payoffs are realized.

FIGURE 1—SEQUENCE OF EVENTS IN BASE AND REPUTATION TREATMENT

We conducted three sessions with the base treatment and three sessions with the
reputation treatment with 36 participants in each session.” Upon arrival at the lab, half of the
subjects were randomly and anonymously assigned the role of a principal, the other half the
role of an agent. The experiment was framed as an employment relationship. Principals were
called ‘employers’ and agents ‘employees.” Value laden terms like control, trust, or efficiency
were not used. For example, the control (trust) contract was called “employment contract with

7’6

(without) limitation of possible effort choices.”” We also conducted two sessions with 32

participants each on a control treatment in which there was competition between principals for

> The experiments were computerized with the software z-Tree (Fischbacher 2007). The recruitment was done
with the software ORSEE (Greiner 2004).

® After the subjects had played the treatment for 15 periods we conducted the second treatment with the same
agents. While playing the first treatment, subjects did not know that a second treatment was going to be played.
After the first treatment was completed, they were informed that the experiment continued with a second
treatment and that the session would definitely end thereafter. Thus, each subject actually participated in both
treatments. Subjects that were a principal (agent) in the first treatment remained a principal (agent) in the second
treatment (no role reversal). It turned out that there are small but significant order effects. This is why we do not
use the results of the second treatment in the main part of the paper. However, in Section 4.4 we use the
information on each agent in order to characterize the agents’ types. The results of the treatments played in the
second round are reported in the Appendix where it can be seen that they are qualitatively very similar to the
results of the treatments played in the first round.



agents and between agents for jobs. This competition treatment is described in more detail in
Section 5.7

Sessions lasted about 22 hours and took place at the Institute for Empirical Research
in Economics at the University of Zurich. Subjects were students from the University of
Zurich and the Swiss Federal Institute of Technology. On average, subjects earned about CHF

46 (about $37), which includes a show-up fee of CHF 15 (about $12)."

3 Behavioral Predictions

The central question addressed by the experiments is what kind of contract the principal
should use in order to induce the agent to work hard, depending on what he observes about
the agent’s past performance. Different behavioral approaches suggest different answers to

this question.

3.1. Self-interest model

The standard neoclassical approach assumes that all people are fully rational and only
interested in maximizing their own material payoff. In this case the (second best) optimal
contract is straightforward. In the base treatment, the agent always chooses the effort level
that minimizes his cost, which is e =1 in a TC and e =3 in a CC. Furthermore, he accepts all
contract offers that yield a non-negative payoff. Therefore, the principal offers a wage that
holds the agent down to his reservation payoff of 0. The contract that maximizes the
principal’s profit is thus a CC with a wage of w=3. This yields a profit of [1=4-3-3=9.
Offering a TC with a wage of w=1 yields a profit of only I[T=5-1-1=4. This prediction is

not affected by the possibility of reputation building. In the last period of the reputation

" In these sessions only the competition treatment was played.

¥ The experimental currency were ‘points’, and 10 points were converted to CHF1.25 (about $1) in the base and
reputation treatment and to CHF 2.50 in the competition treatment (while the participants played only 15 rounds,
the competition sessions lasted as long as the base/reputation sessions with altogether 30 rounds).



treatment, agents have no reputation to lose and will thus choose the minimum effort level.
Principals anticipate this and offer a CC with a wage of w=3. By backward induction, this
outcome is the unique prediction also for all previous periods.
Hypothesis 1 (Self-interest Model): If agents are paid fixed wages and have a
finite horizon they always choose minimum effort levels. Therefore, in both

treatments, principals should offer control contracts with a wage of 3.

3.2 Social preferences

Models of social preferences (e.g. Rabin 1993, Fehr and Schmidt 1999, Dufwenberg and
Kirchsteiger 2004) predict that some agents are “fair” and reciprocate to high wages with high
effort levels, while other agents are mainly self-interested. These models also predict that
controlling an agent does not reduce his effort as long as he is offered a fair wage.” If the
principal cannot observe the agent’s past record, her optimal contract offer depends on the
share of “fair” agents in the population. If we assume with Fehr and Schmidt (1999) that
about 60 percent of the population are selfish and 40 percent are fair, then CCs with low
wages are optimal in the base treatment.'” However, wages have to be sufficiently high to
induce agents to accept them. A control contract with a wage of 6 splits the surplus equally if
the agent chooses the minimum effort of 3. Thus wages above 6 should always be accepted.

How is this prediction affected by the possibility to build a reputation? With reputation there
exists an equilibrium along the lines of Kreps, Milgrom, Roberts and Wilson (1982):'" All

principals offer generous trust contracts in all but the last few periods to agents with a high

% The reason is that in all of these models fairness is evaluated by payoff consequences only. Thus, if the wage is
fair, controlling the agent has no impact on the perceived fairness of the situation. In the Fehr and Schmidt
(1999) model a control contract would even increase effort of the fair-minded agents. The reason is that because
of the smaller productivity parameter b fair agents will work harder to equalize payoffs.

' The assumption of 60 percent selfish and 40 percent fair players is consistent with Fehr and Schmidt (1999)
and seems to be a roughly accurate description of the behavior observed in similar experiments (see e.g. Fehr,
Klein and Schmidt, 2007).

" Our game differs in several respects from KMRW (1982). First, in our game each agent interacts with each
principal only once. Second, the principal does not observe the wages that previous principals offered. Third,
there is not a small probability of a “commitment type” but rather a distribution of types whose concerns for
fairness differ. Nevertheless, the construction of the equilibrium follows the same lines as KMRW (1982).
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reputation, and control contracts with low wages to agents with a low reputation. Fair agents
with a high reputation (or no reputation) accept generous trust contracts and work hard for
them in all periods. They reject control contracts and trust contracts with low wages. Selfish
agents mimic fair agents in all but the last few periods where they start to randomize between
spending a high effort of 10 and a low effort of 1. Once they have lost their good reputation
they shirk forever after.

Hypothesis 2 (Fairness Models): In the base treatment control contracts with low

wages are optimal which induce agents to choose the minimum effort of e=3. In

the reputation treatment principals should offer trust contracts with high wages in

all but the last period if and only if the agent has a good reputation. Otherwise

they should offer control contracts with low wages.

3.3 Strong reciprocity

Fehr and Rockenbach (2003) and Falk and Kosfeld (2006) argue that control crowds out
voluntary effort provision. This had been called ‘strong reciprocity’ (Gintis, 2000, Fehr and
Rockenbach, 2003). [Ernst: Ist die Verwendung des Begriffs “strong reciprocity” hier 0.k.?]
Agents motivated by strong reciprocity will choose lower effort levels under a CC, because
controlling will be perceived as a signal of distrust—especially since control is costly to the
principal and reduces efficiency. Thus, the notion of strong reciprocity implies that, for given
wage levels, reciprocal agents choose higher effort levels under a TC than under a CC. These
hidden costs of control could be amplified in the reputation treatment. If the principal controls
an agent who worked hard in the past, the agent knows that the principal knows that he is a
trustworthy agent. Such an agent might be especially offended by being controlled.
Hypothesis 3 (Strong Reciprocity): Control contracts crowd out voluntary effort

provision. This hidden cost of control is stronger in the reputation treatment than

11



in the base treatment. If the minimal enforceable effort level is not too high

principals should thus use trust contracts in both treatments.

4 Reputation

In this section we discuss the effects of reputation by comparing the experimental results in
the base treatment, where there is no scope for reputation effects, to the reputation treatment,

where the principal observes his agent’s past behavior.

4.1 The Base Treatment

In the first period, 52 percent of the principals choose a TC. However, this fraction falls
quickly to less than 20 percent in the last four periods (see Figure 8 below). The large
majority of contracts (more than 70 percent) are control contracts. Most principals experiment
and choose a trust contract at least once, but almost all of them eventually turn to control

contracts.

Result 1 (Dominance of Control Contracts): If agents cannot build a
reputation, the large majority (71 percent) of contract offers are control

contracts.

To understand why control contracts are so popular, consider the effort choices of the agents.

Result 2 (Effort Provision without Reputation): Average effort increases with
wage, but the effect is small. For any given wage, control contracts induce

agents to spend more effort than trust contracts.

12



Figure 2 displays the average effort chosen by the agents for different wage intervals.

It shows that on average effort increases with wage and that agents work harder under a CC

than under a TC for any wage interval.'?

10

9 | O Trust Contracts
m Control Contracts

1l

ws5 5<ws<10  10<w<15 15<w<20 20<w<25  w>25
(6/94)  (24/220)  (27/57)  (50/31)  (30/14)  (100/5)

Average Effort

FIGURE 2—AVERAGE EFFORT CHOICE FOR DIFFERENT WAGE INTERVALS IN BASE TREATMENT

This is confirmed by a simple OLS regression of effort as a function of wage and
contract type. Table 2 shows that the positive slope of the wage-effort relation is significantly
reduced if a control contract is offered (0.14 versus 0.20). This may be interpreted as a
crowding out of voluntary effort provision."> However, the CC also raises the intercept by 2.4
units, which reflects the fact that the CC forces the agents to work at least 3 rather than 1. On
average, this second effect dominates the effect on the slope of the wage-effort relation for all
reasonable wage levels (for all w<40). Thus, in our experimental set-up the ‘hidden costs of

control” observed by Falk and Kosfeld (2006) do not render control contracts ineffective.'*

"2 The figure considers accepted contracts only. If a contract was rejected, no effort had to be chosen.

'3 The difference in slope disappears in a Tobit regression.

' Falk and Kosfeld (2006, p. 1625ff) consider a control treatment with a gift exchange game that is similar to
our experiment in the base treatment. In their experiment the principal was restricted to offer wages of 10, 30, 60
or 120. Average efforts are 10.7, 12.6, 19.1 and 31 if the principal controls and 5.0, 10.1, 20.9 and 32.6 if the
principal does not control (p. 1626). Thus, average effort is lower without control for wages of 10 and 30, but a

13



TABLE 2—DETERMINANTS OF EFFORT AND PRINCIPALS’ PROFITS IN BASE TREATMENT

OLS OLS OLS OLS
(robust) (robust) (robust) (robust)
effort effort effort profit
wage 0.20%** 0.20%** 0.20%** -0.01
control*wage -0.06** -0.06** -0.06** -0.26%*
control 2.39%** 2.39%** 2.309%#* 6.54%**
desired effort — 0.01 0.01 —
period dummies — — insig. " —
constant -0.28 -0.30 -0.66 -1.31
observations 658 658 658 810
R’ 0.29 0.29 0.30 0.06

Notes: In the effort regressions we consider accepted contracts only because there is no effort
choice if a contract is rejected. In the profit regression we included all contracts. A low wage

contract may be rejected, but this has a clearcut effect on profits.

*#* denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

Result 3 (Optimal and Actual Contract Choice): Even though control reduces the

efficiency parameter b, it is optimal for the principal to control the agent. Paying

high wages is not profitable. However, if a principal pays a wage lower than 7,

the probability of rejection is very high. Most principals choose control contracts

with low wages which is profit maximizing.

The regression results of Table 2 also show that principals’ expected profits are
maximized by choosing CCs and paying low wages. When a principal offers a TC, he must
increase the wage by five units to receive one additional unit of effort. Thus, with b =5 the
principal is just indifferent whether or not to increase the wage. If he offers a CC, he has to

raise the wage by seven units to increase the agent’s effort by one unit while the marginal

little higher for wages of 60 and 120. Falk and Kosfeld do not report whether these differences are significant or
whether it pays for the principal to relinquish control.
15 Only period 3 is significant at the 10 percent level and period 7 is significant at the 5 percent level.
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benefit of effort is only b =4. Thus, increasing the wage in a CC reduces the principal’s
profit.

But the principal has to ensure that his contract offer gets accepted. While almost all
TCs got accepted (2 rejections out of 239), 26 percent of all CCs got rejected (150 out of
571). The acceptance probability of CCs falls sharply for wages below 7.'® The profit
maximizing strategy of the principal would have been to offer a CC with a wage that just
ensures acceptance. Principals seem to understand this. The average wage offer in a CC was
8.2 which yielded an average profit of 3.1. On the other hand, those principals who chose a
TC offered significantly higher wages (on average 22.2) and made an average loss of 1.2.

The experimental results of the base treatment show that control contracts with low
wages are optimal if agents cannot build a reputation, that the large majority of principals
chooses contracts that are close to optimal, and that for any given wage control does not
induce the agents to provide less effort. This is consistent with the predictions of the self-
interest model (Hypothesis 1) and models of fairness (Hypothesis 2), but it does not support
the notion of strong reciprocity (Hypothesis 3). The self-interest model predicts in addition
that paying higher wages has no impact on effort and that the principal should offer a wage
that holds the agent down to his reservation utility. However, we observe that an increase of
wages has (on average) a significantly positive (but small) effect on effort, and that principals
have to pay wages that give agents significantly more than their reservation utility in order to

make them accept the contract. This is consistent with models of fairness.

' While almost no CC with a wage of 8 or higher got rejected, the acceptance rates for wages of 7, 6, 5, 4, and 3
were 87, 70, 61, 17 and 12 percent, respectively.

15



4.2 The Reputation Treatment

In the reputation treatment the principal observes his agent’s effort choices of the last three
periods (if available). To aggregate this information we construct a ‘reputation index’ that is
the average of the observed effort choices. We speak of a low reputation if the index < 3.5, of

a medium reputation if 3.5 <index < 6.5, and of a high reputation if the index> 6.5 .

Result 4 (Reputation and Contract Choice): In the reputation treatment most
principals condition their contract choices on agents’ reputation, offering trust
contracts to agents with medium and high past effort choices much more often
than to agents with low past effort choices. On average, this leads to a
considerably higher share of trust contracts in the reputation treatment than in

the base treatment.

The average fraction of trust contracts is 46 percent and fairly stable over time (except
for the last period where it drops to 30 percent, see also Figure 8 below). Figure 3 shows a
histogram of fractions of TCs, both in the base treatment and in the reputation treatment. On
average, the fraction of TCs is more than twice as high in the reputation treatment as in the
base treatment. Moreover, in the reputation treatment, the fraction of TCs increases with the
reputation index. Principals offer TCs almost three times more often to agents with high
reputation than to agents with low reputation. Thus, principals make their contract offers

contingent on agents’ reputations. (See also Table 3 below).
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FIGURE 3—AVERAGE SHARE OF TRUST CONTRACTS

Result 5 (Reputation and Wage Offers): In the reputation treatment principals
condition their wage offers on the agents’ record, offering higher wages to agents
with a medium or high reputation. On average, this leads to much higher wage

offers than in the base treatment.

On average, wages are 21 percent higher in the reputation treatment than in the base
treatment (14.9 vs. 12.3). Moreover, principals offer wages that are almost twice as high on
average to agents with high reputation (19.1) than to agents with low reputation (10.3).

Why are TCs more popular than CCs for medium and high-reputation agents? There are
two possible explanations. First, it could be the case that control contracts crowd out
voluntary effort provision and that agents work harder if they are offered a trust contract
(hidden cost of control). Second, it could be the case that the trust contract does not elicit
more effort than the control contract but that it is still more profitable because of the agent’s

higher productivity.
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Result 6 (Effort Provision with Reputation): For almost all wage levels agents
work more under a CC than under a TC. Thus, control does not adversely affect
the agents’ effort choices. The higher profitability of TCs is entirely due to higher
productivity.

Evidence for Result 6 is provided by Figure 4 which displays the average effort chosen by the
agents for different wage intervals. It shows that average effort increases with wages for both,
CCs and TCs. However, for almost all wage levels agents work more under a CC than under a
TC. Only for wages larger than 20 TCs induce more effort. However, we have only 7 CCs
with wages between 20 and 25 and only one CC with a wage larger than 25 (while there are

57 and 103 TCs, respectively).'’

g | OTrust Contract
g | ® Control Contract

Average Effort

0 T T T T
ws5 5<ws10  10<w=15 15<w<20 20<ws25 w>25
(0/23) (32/193) (63/84) (108/40) (57/7) (103/1)

FIGURE 4—AVERAGE EFFORT CHOICES IN THE REPUTATION TREATMENT
This is confirmed by the OLS regressions of effort reported in Table 3. Increasing the wage
by one unit increases average effort by 0.20 under a TC and by 0.07 under a CC. However,
offering a CC increases the intercept by 2.8. This is very similar to the effort regression in

the base treatment (Table 2).

'” A Wilcoxon-Mann-Whitney rank-sum test shows that the difference in effort levels is not significant in the
wage class 20 <W <25 (p=0.91). For the wage class w<25 the difference is significant (p=0.09), but this
should be interpreted with caution as we have only a single observation for control contracts in that wage class.
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The dummy variables for medium and high reputation are not significant in the OLS
regressions on effort, but they are highly significant when they are interacted with wage.
Thus, medium and high reputation agents do not work harder per se, but they are prepared
to spend more effort if they are offered higher wages. We also interacted the reputation
dummies with wage and control. If agents with medium or high reputation would feel
offended by a control contract the slope of their effort-wage relation should be smaller and

the coefficients should be negative. However, both coefficients are insignificant.

TABLE 3—DETERMINANTS OF EFFORT AND PRINCIPALS’ PROFITS IN REPUTATION TREATMENT

OLS OLS OLS OLS OLS
(robust)  (robust)  (robust)  (robust) (robust)

effort effort effort effort profit
wage 0.22%*%  (22%** (. 21%** () 2]%** 0.20*
control*wage -0.13%** Q. 12%**  _0.13%**  -0.12%**  _(.56%**
control 2.84%¥* D REER D RKHE D J4HEE R (2F**
medium-reputation*wage  0.08***  (0.08** 0.08%* 0.08%**  (.34%**
high-reputation*wage O.11%**  Q.12%**  (.]2%**  (.12%** (. 47***
last period S1L8IF** L 8I¥FE ] BOFKF -] 73kHE T | FHkH
medium-reputation — -0.06 -0.08 -0.03 —
high-reputation — -0.19 -0.24 -0.24 —
desired effort — — 0.03 0.03 —
other period dummies — — — insig. —
constant -0.23 -0.14 -0.24 -0.28 -2.02
observations 655 655 655 655 745
R’ 0.62 0.62 0.62 0.62 0.29

Notes: We consider only observations for which a reputation index is available, i.e. observations with at least
one previous effort choice. In the effort regressions in addition we consider accepted contracts only as no
effort is chosen in rejected contracts. In the profit regression we consider both accepted and rejected
contracts. Here, a low wage may induce the agent to reject the contract which has a direct effect on the
principal’s profit. ‘Control’ is a dummy variable that takes on value 1 if the CC is offered. ‘Medium-
reputation’ and ‘high-reputation’ are dummy variables that take on value 1 if the reputation index is in
[3.5,6.5) or [6.5,10], respectively. ‘Last period’ is a dummy variable that takes on value 1 for observations in
period 15.

*** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

The OLS regressions of Table 3 also show that the agent’s reputation is an informative

signal about his future behavior. It does not pay to offer a TC with high wages to an agent
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with a low reputation, but it is profitable to do so for a medium or high reputation agent,
except for the last period:

e  If the agent’s reputation is low, a wage increase by one unit increases effort by about
0.20 under a TC and by about 0.07 under a CC. Thus, with an efficiency factor of b=5
(b=4, respectively), paying high wages does not pay off. Furthermore, introducing
control increases the agents’ effort by about 2.8 units, very similar to what we
observed in the base treatment.'® Thus, a CC with a low wage just high enough to be
accepted by the agent is optimal.

. If the agent’s reputation is high (medium, respectively), increasing the wage by one
unit increases effort by 0.33 (0.30) under a TC and by 0.20 (0.17) under a CC. Thus,
the principal should offer either a TC with a high wage or a CC with a low wage that
just gets accepted. The profit regression shows that offering a high wage of 30 with a
TC yields an expected profit of 17.7 (14.4) while a CC with a wage of 8 yields a
payoff of only 6.9 (6.0). Thus, a TC with a high wage is indeed optimal, except for the
last period where effort drops by 1.83.

Even though trust contracts with high wages are optimal for high and medium reputation
agents, not all principals offer such contracts. There is a gap of 25 percentage points between
the fraction of agents with medium or high reputation (70 percent) and the fraction of trust
contracts (45 percent). This is because a sizable fraction of principals does not respond to the
information about the agents’ past behavior: Almost 17 percent of principals (9 out of 54)
always chose the CC in the reputation treatment. Another 4 percent (2 out of 54) chooses the

TC only once."

'8 As in the base treatment, we conducted separate Tobit regressions for TCs and CCs. While the wage-effort
relation is flatter for CCs for agents with low reputation also in the Tobit regressions, this does not hold for
agents with medium or high reputation. The details of these regressions are reported in the appendix.

' A closer look at the data shows that all of these non-responsive principals faced an agent with a reputation
index of 7 or higher at least once, and 7 out of the 11 principals even faced an agent with the maximum
reputation index of 10 at least once. Furthermore, the principals that always chose the CC had agents with an
average reputation index of 5.25 while the overall average of the reputation index was 5.24. Hence, the non-
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Result 7 (Optimal and Actual Contract Choices): In the reputation treatment it
is optimal to offer trust contracts with high wages to agents with a medium or
high reputation and control contracts with low wages to agents with a low
reputation. Most principals do so. However, there is a significant minority of
about 20 percent of the principals who never trust and always offer control

contracts.

The experimental results of the reputation treatment clearly reject the prediction of the
self-interest model that all principals should offer CCs with low wages (Hypothesis 1). There
is a large fraction of principals who offer TCs with high wages. This is indeed the optimal
contract choice with agents of medium and high reputation. The experimental results also
reject the predictions of the notion of ‘strong reciprocity’ (Hypothesis 3). We do not find that
agents work less under CCs. For almost all wage intervals, the average effort under CCs
exceeds the average effort under TCs.

The predictions of models of fairness (Hypothesis 2) are, however, partially confirmed
by the experimental results. In the reputation treatment it is optimal to offer TCs with high
wages to agents with a medium or high reputation. However, not all principals understand this
and not all agents acquire a high reputation. This is why only half of the contracts that are
offered are trust contracts. In the last period there is a large and highly significant drop of
effort both in the reputation but not in the base treatment (see Figure 8 and Tables 2 and 3) as

predicted by models of fairness with heterogeneous agents.

4.3 Incentive and Sorting Effects of Reputation

To better understand the effects of reputation Figure 5 compares the agents’ effort choices in

the base treatment to the reputation treatment. It shows that agents work harder in the

responsive principals did not face a worse distribution of agents as the principals that conditioned their contract
choices on agents’ track records.
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reputation treatment no matter what wages they were offered. This effect is stronger for TCs

than for CCs.
10
9 | @D Base Treatment
g | M Reputation Treatment
57
56
(O] _
e,
(0]
I 3
2 |
ol
0
ws<10 10<ws=20 w>20 w<10 10<w=20 w>20
(30/32) (77/171) | (130/160) | (314/216) | (88/124) (19/8)
Trust Contracts Control Contracts

FIGURE 5—AVERAGE EFFORT CHOICES IN BASE AND REPUTATION TREATMENTS

The average effort in the reputation treatment is 5.1 as compared to 3.7 in the base treatment,

an increase of 38 percent. Furthermore, there is an additional effect because more trust

contracts are offered in the reputation treatment which is more efficient. If we compare the

average total surplus in the reputation treatment to the base treatment we find:

Result 8 (Effort and Total Surplus with and without Reputation): Agents work
harder in the reputation treatment than in the base treatment for all wage
intervals both with trust and with control contracts, and they are offered more
trust contracts. On average total surplus is 58 percent higher in the reputation
treatment than in the base treatment.

There are two effects that explain this increase in efficiency by more than 50 percent:

1.

Sorting (or composition) effect: If the principal observes the agent’s record he can use
this information for sorting, that is, for offering different contracts to different types of
agents. By offering a TC with high wages to agents with a good reputation and CCs

with low wages to agents with a poor reputation, principals can induce high effort
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from the trustworthy agents with limited risk of being exploited by an agent who is not

trustworthy.

2. Incentive Effect: If agents know that principals observe their past record and that a
good reputation will be rewarded with more generous wages (and less control), they
have an additional incentive to provide more effort in order to improve their
reputation.

In this section we analyze how much of the efficiency increase can be attributed to each of the
two effects in isolation.
Pure sorting effect: Suppose principals can observe the agents’ reputation and
can offer different contracts to agents with different records, but agents do not
know this. Therefore, they do not consider the impact of a higher reputation on
future income. How large is the remaining pure sorting effect?

We could address this question with a corresponding control experiment, but this
would require misleading the participants. A more elegant way is to use our existing data and
conduct a thought experiment. We consider the contracts that were offered in the reputation
treatments for every given reputation index. Then we consider the data of the base treatment
and ask what effort an agent with a given reputation index would have chosen if he was
offered the contract that principals offered to this type of agent in the reputation treatment.
This can be done by estimating effort as a function of wage, contract type and reputation
index. Then we compute the hypothetical surplus in this situation. The difference between this
hypothetical surplus and the actual surplus in the base treatment is the pure sorting effect.*’

Pure incentive effect: Suppose agents believe that principals observe their
reputation but in fact they do not. In this case the incentive effect is present, but
principals cannot use the agents’ records for sorting. By how much would the

average effort increase in this case?

%% The details of this calculation and the calculation of the pure sorting effect can be found in the appendix.
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Again, we answer this question through a thought experiment. We consider the reputation
treatment and estimate how the agents react to different contracts. However, the contracts that
were offered in the reputation treatment are affected by the sorting effect. Therefore, we use
the contracts that have been offered in the base treatment and compute how the agents would
have reacted had they been randomly offered these contracts in the reputation treatment.
Again, we compute the hypothetical surplus in this situation. The difference between this

hypothetical surplus and the surplus in the base treatment is the pure incentive effect.

TABLE 4—SORTING AND INCENTIVE EFFECTS (SURPLUS)

average effort with no sorting sorting

10.25 10.98

no reputation incentives ] ) )
(surplus in base treatment) (hypothetical surplus with

pure sorting effect)

13.02 16.17
reputation incentives ) ) . )
(hypothetical surplus with (surplus in reputation
pure incentive effect) treatment)

Table 4 shows the average actual and hypothetical surplus levels with and without sorting and
incentive effects. The pure sorting effect is positive but small. If agents are offered the
contracts of the reputation treatment in the base treatment, average surplus increases by 0.73
(about 7 percent). The pure incentive effect increases surplus by 2.77 (abput 27 percent).
However, the sorting and the incentive effects combined raise surplus by 5.67, almost twice as
much as the sum of the pure incentive and pure sorting effects. The explanation for this
difference must be that the two effects are not additive but complements. If there is no
incentive effect, it is optimal to offer control contracts with low wages to everybody.
Therefore, all agents will spend little effort. Hence, the reputation index contains little

information about the agents and the principals cannot sort the agents. On the other hand, if
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there is no sorting effect, all principals offer control contracts with low wages to the agents.
Thus, agents do not benefit in the future from working harder. Therefore, without sorting the

incentive effect is small.

Result 9 (Complementarity of Sorting and Incentives): Sorting and incentives
are strong complements. Without the incentive effect all agents work very little
and sorting is ineffective. Without sorting, most principals offer CCs with low

wages and there are little incentives to provide high effort.

An important implication of this result is that if the principals observe the agent’s past records

they should not hide this fact from the agents. Sorting without incentives is ineffective.?'

4.4 Segmentation of the Labor Market

Why do some agents acquire a good reputation while others don’t? Figure 6 shows that agents
with a higher average reputation get (on average) a higher monetary income. Nevertheless, a
significant fraction of the agents always choose low effort levels in the reputation treatment

even when they are offered high wages.

! Milinski and Rockenbach (2007) discuss the question whether an observer would want to see ‘unobserved’
behavior (the observed person does not know that she is observed). While this permits observing a person’s
‘true’ behavior, more altruistic or reciprocal behavior might be triggered if the person knows that she is
observed. Interestingly, humans differ from most animals in that we have a large white sclera of either side of the
iris that openly signals where one watches. Milinski and Rockenbach argue that this shows that there has been a
net selective advantage of signalling the directions of our gazes. This is consistent with the results of our
experiments showing that principals would—if they had the choice—prefer the agents to know that their track
record is observed.
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FIGURE 6—AGENTS’ AVERAGE INCOME AS FUNCTION OF THEIR REPUTATION INDEX

In order to classify the agents’ behavior, we use the fact that each agent participated in
both treatments. So far we did not use the data of the second treatment because of small order
effects (see Footnote 6 above). However, here this data can be used to classify the behavior of
each agent in a simple and intuitive way. To do so we construct for each agent the following

reciprocity index in the base and in the reputation treatment:

15

" (actual effort' - ef )

> (fair effort' -¢})

t=1
Here € is the minimum effort agent i could choose in period t (i.e. 1 if a trust contract was

offered and 3 if a control contract was offered). The “fair effort” in period t is the effort level
that equalizes the payoffs of the agent and the principal given the contract offered by the
principal, i.e. b- fair effort —wage = wage — fair effort. We only consider those periods
where the wage was high enough that the fair effort exceeded the minimum effort. However,
for each agent we have at least one such observation. Thus, an agent who always chooses an
effort level that equalizes payoffs has a reputation index of 1, while an agent who always

chooses the minimum effort has a reputation index of 0. For each agent we have a reputation
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index in the base treatment and in the reputation treatment. In Figure 7 these indices are

rounded (to natural numbers) and plotted against each other. Three clusters of different types

of agents arise:**

e Narrowly self-interested types: About 20 percent of the agents have a reputation index
close to zero in both, the reputation and the base treatment. These agents do not
reciprocate to high wages with high effort under any condition even though this would be
profitable in the reputation treatment. In the reputation treatment they choose an average
effort of only 3.3. These agents get stuck with a low reputation, they are offered low
wages (11.0 on average) and control contracts (77.3 percent of all contracts), and their
average income is only 7.2.

e Reciprocal types: About 30 percent of the agents have a reputation index close to one in
both treatments. These agents always reciprocate to high wages with high effort. In the
reputation treatment they choose an average effort of 6.0. They acquire a medium or high
reputation, they are offered considerably higher wages (15.7 on average), they are offered

more trust contracts (46 percent), and their average income is 9.5.

1.5

o O

25

reciprocity index in base treatment

-0.5 -

reciprocity index in reputation treatment

2 Note that there is only one agent with an index of one in the base treatment and of zero in the reputation
treatment. Three agents have a reputation index close to 2 in the reputation treatment, indicating that they spend
considerably more than the fair effort to acquire a good reputation.
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FIGURE 7—CLASSIFICATION OF AGENTS’ TYPES

e Strategic types: A little less than 50 percent of the agents have a reputation index close to
zero in the base treatment and close to one in the reputation treatment. These agents act
strategically and reciprocate if their track record is observed, but do not reciprocate if low
effort goes undetected by future principals. In the reputation treatment they are very
similar to the reciprocal types: They choose an average effort of 5.8, they acquire a
medium or high reputation, they are offered relatively high wages (16.6 on average) and

mostly trust contracts (52.7 percent), and their average income is 10.8.

Result 10 (Endogenous Segmentation of the Labor Market): Narrowly self-
interested agents are predominantly offered control contracts with low wages in
the reputation treatment, while agents who reciprocate (for strategic or intrinsic
reasons) are much more likely to be offered trust contracts with more generous

wages.

This result suggests that people who only consider their narrow, short-term self-
interest are more likely to end up with jobs that are tightly controlled and leave no rents on the
table, while people who behave reciprocally are more likely to get jobs that leave more
discretion and offer higher rents. This is reminiscent of the literature on dual labor markets
(Doeringer and Piore 1971, Piore 1980) that provides a stylized description of actual labor
markets in terms of a primary and a secondary market. In the primary market, employees
enjoy higher wages and job security while in the secondary sector low wages, high turnover,
and low job security prevail. Furthermore, jobs in the primary market tend to give much more
discretion to employees than jobs in the secondary sector that are often tightly controlled and

monitored. Piore (1980) stressed that dual labor markets often arise within firms. Bulow and
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Summers (1986) and Saint-Paul (1997) link the description of dual labor markets with
efficiency wage theories that are based on differences in monitoring costs or employment
adjustment costs across the two sectors. In these models technological factors are a source of
dual labor markets. In our experiment all jobs are identical. Our findings suggest that agents’
individual characteristics (their reciprocal or narrowly self-interested behaviour) may also

contribute to the segmentation of the labor market.

5 Competition

Introducing scope for reputation building increases the average effort of the agents by 38
percent (from 3.7 in the base to 5.1 in the reputation treatment). However, this is still far off
the efficient effort level of 10. The remaining inefficiency is due to the fact that about 20
percent of the subjects do not react to the possibility of reputation building. On the one hand
there are the principals who never trust and always offer control contracts with low wages.
They induce agents who would have worked hard for a higher wage to withdraw their efforts.
On the other hand there are the agents who always shirk. They induce all principals to turn to
control contracts with low wages.

In our experiments one principal is matched with one agent in every period, and the
two parties form a bilateral monopoly. In the real world there is often competition of
employers for employees and of employees for jobs. Competition may have two effects. First,
it may increase the returns to reputation. Principals will overbid each other to attract the agent
with the best reputation, and the agents with the best reputation will get the best paid jobs.
Second, competition may foster learning. Principals who offer control contracts with low
wages will be left with the agents with the poorest reputations, and agents who always shirk

will get the worst paid jobs. In a final treatment with competition we analyze how strong these
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effects are. What is the effect of competition on contract choices, effort provision, and the

segmentation of the labor market?

5.1 Experimental Design

We implement competition as follows: At the beginning of each period four principals are
matched with four randomly selected agents. The principals observe the agents’ reputation
indices (i.e. the average of each agent’s effort choices over the last three periods). Each
principal has to make four (possibly different) contract offers to each of the four agents. He
also has to specify the order in which the offers are made. The first offer of each principal is
presented to the respective agents. Thus, in the first round of offers an agent may get several
offers, just one offer, or none. The agent can now decide whether to accept any of the offers
he received, but not more than one. If he accepts an offer, he and his principal disappear from
the market and the agent has to make his effort choice. Those principals whose offers got
rejected continue with their second offers, and so on. This algorithm guarantees that each
agent receives at least one offer. He does not observe the offers received by the other agents.
However, he may have to wait a while before he gets his first offer in which case he may
conclude that he is not the first choice of any principal. Similarly, principals do not observe
the contract offers made by other principals. However, if their offers get frequently rejected
they may conclude that other principals offered more attractive contracts.

Note that in the base treatment competition cannot make any difference. Without
reputation building all agents look identical and principals cannot discriminate between them.
Furthermore, because there are equally many principals and agents in each matching group,
the situation is strategically equivalent to a bilateral monopoly. This is why we introduced

competition only in the reputation treatment.
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5.2 Experimental Results
Result 11 (Competition and Contract Choice): In the competition treatment
almost all principals condition their contract choices on agent’s reputation. On

average 77 percent of all accepted contracts are trust contracts.

Figure 8 displays the fraction of trust contracts in the competition treatment over time and
compares it to the reputation and the base treatment. In the competition treatment the fraction
of trust contracts starts out at 65 percent in period 1 and increases to 90 percent in period 10.
It remains high until the very last period, where there is a sharp drop to about 60 percent. In
all periods the fraction of trust contracts in the competition treatment is at least 20 percentage
points higher than in the reputation treatment which is in turn much higher than in the base

treatment.
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FIGURE 8&—FRACTION OF TRUST CONTRACTS IN EACH OF THE 15 PERIODS

31



Why are trust contracts so popular with competition? Figure 9 looks at agents with low,

medium and high reputations and reports the fraction of trust contracts they receive with and

without competition. The effect is dramatic. With competition almost 90 percent of the agents

with a high reputation are offered trust contracts (with an average wage of 25.6), while 90

percent of the agents with a low reputation are offered control contracts (with an average

wage of 11.5). Thus, almost all principals make their contract choices contingent on the

observed reputation of the agent. In fact, only one principal out of 32 (3 percent) never offers

a trust contract (as compared to 20 percent in the competition treatment).
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FIGURE 9—FRACTION OF (ACCEPTED) TRUST CONTRACTS IN REPUTATION CLASSES
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This in turn induces the agents to care much more about their reputations. Figure 10

shows the distribution of (average) reputation indices of agents in the reputation and in the

competition treatment. In the reputation treatment the bulk of agents had a medium reputation

between 4 and 6. With competition almost 80 percent of the agents acquire a high reputation

of at least &.
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FIGURE 10—DISTRIBUTION OF AGENTS’ AVERAGE REPUTATION INDEX

The question arises whether the popularity of trust contracts is partly due to hidden costs of
control. Figure 11 displays the average effort chosen by the agents for different wage levels.
As we have seen in the base and the reputation treatment before, average effort increases with
wages for both, CCs and TCs, but there is no significant difference in effort provision

between the two types of contracts.
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FIGURE 11—AVERAGE EFFORT IN WAGE INTERVALS
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Result 10 (Effort Provision with Competition): With competition agents spend
an average effort level of 7.3. There is no significant difference of effort between
CCs and TCs. Thus, the higher profitability of TCs is not due to hidden cost of
control but entirely to higher productivity.

The average effort in the competition treatment (7.3) is significantly higher than the average
effort in the reputation treatment (5.1). Total surplus also significantly increases from 16.2 in
the reputation treatment to 27.9 with competition. Furthermore, both the introduction of
reputation and of competition yields a Pareto-improvement because principals and agents are

both better off (see Figure 12).
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FIGURE 12—PAYOFFS AND SURPLUS IN THE DIFFERENT TREATMENTS

The main findings of the competition treatment are summarized as follows.

Result 11 (Contract Choices and Efficiency): In the competition treatment almost
all principals offer trust contracts with high wages to agents with a high
reputation and control contracts with low wages to agents with a low reputation.

Almost all agents understand this, work hard and acquire a high reputation. The
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segmentation of the labor market disappears. Both, principals and agents benefit

strongly from reputation and from competition.

Competition fosters learning and raises the incentives to acquire a good reputation. Thus, the
results of the competition treatment are consistent with Hypothesis 2 derived from the

predictions of models of outcome-based fairness.

6 Conclusions

In this paper we have shown that information about past behavior can have a crucial effect on
optimal contract design. If the principal cannot observe past behavior, it is optimal to control
the agent and to pay low wages. If the principal can observe past behavior and if the agent’s
reputation is moderate or high, it is optimal to offer trust contracts and to pay generous wages.

We find that most (but not all) principals understand this. In the base treatment, the
fraction of trust contracts falls to about 10 percent in the last periods, and wages are on
average so low that they just ensure the acceptance of contract offers by the agents. In
contrast, in the reputation treatment, there is a constant fraction of more than 40 percent of
trust contracts with generous wages. As a result, the average effort is 50 percent higher in the
reputation treatment than in the base treatment. However, there still is a significant fraction of
subjects who do not behave optimally. About 20 percent of the principals always offer control
contracts (even to agents with a high reputation) and a similar fraction of agents always shirk.
This gives rise to a segmentation of the labor market with some agents working hard and
being offered generous trust contracts most of the time and some agents choosing low effort
levels and being offered control contracts with low wages.

The introduction of competition fosters learning and increases the incentives to build a
good reputation. With competition the fraction of trust contracts rises to more than 75 percent,

and almost all agents acquire a good reputation.
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Models of outcome-based fairness are largely consistent with our experimental
findings, while the predictions of the classic self-interest model and the notion of strong
reciprocity go astray.

One might have suspected that principals would prefer to observe the agents’ past
behavior without the agents knowing that they are observed. After all, in this case agents’ do
not try to mimic trustworthy behavior but rather reveal their “true” types. Our results show
that this is not the case. If agents don’t know that they are observed all of them expect to be
offered control contracts with low wages, so none of them has an incentive to show that he
would work hard if he could expect higher wages in the future. Therefore, principals are

strictly better off if agents know that they are observed.
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Appendix

I Tobit Regressions

TABLE A1—TOBIT REGRESSIONS IN BASE TREATMENT

Tobit
Trust Contracts Control Contracts

effort effort effort effort effort effort
wage 0.38%** (. 35%** (. 35%*%*  (.47**F*  (0.41%*F*  (.41%**
desired effort — 0.11 0.21 — 0.19 0.20
period dummies — — insig.” — — insig.**
constant S5.20%FEk U5 p4¥Fk T JoHHE 5 Ik 5 JREEE 5 QQF**
pseudo R’ 0.05 0.05 0.06 0.25 0.26 0.28
observations 237 421
left censord 91 (ateffort<1) 358 (at effort < 3)
uncensored 108 59

right censored 38 (at effort > 10)

4 (at effort > 10)

Notes: We consider only accepted contracts as there is no effort choice if a contract is rejected.
*#* denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

TABLE A2—TOBIT REGRESSIONS IN REPUTATION TREATMENT

Tobit
Trust Contracts Control Contracts

effort effort effort effort effort effort effort effort
wage 0.31%**  (0.40***  (.40%** 0.40%**  (0.24%%* () 30*** 0.26%** 0.25%**
medium-rep*wage  0.10***  -0.04 -0.04 -0.05  0.18*** 0.09 0.10 0.10
high-rep*wage 0.15%** 0.07 0.07 0.06 0.22%** 0.14 0.14 0.15
last period S5.81¥F* L5 8O*¥* 5 QQFkER 55k FFPRER J I REE J DGR -2.13
medium-reputation — 2.98%* 3.00%* 3.23%* — 1.23 1.07 1.03
high-reputation — 1.65 1.69 1.79 — 1.14 0.92 0.86
desired effort — — -0.02 -0.02 — — 0.13 0.13
other period dummies — — insig.” — — insig.
constant S 12%¥F A O7RFX 4 Q2%F* 4 S4Kk*Rx ] R4Fk*Rk ) Sk -2.79%* -3.74%*
pseudo R® 0.21 0.22 0.22 0.21 0.16 0.17 0.17 0.20
observations 331 324
left censord 42 (at effort < 1) 202 (at effort < 3)
uncensored 215 112

right censored 74 (at effort > 10)

9 (at effort > 10)

Notes: We consider only accepted contracts as there is no effort choice if a contract is rejected.
‘Medium-reputation’ and ‘high-reputation’ are dummy variables that take on value 1 if the
reputation index is in [3.5,6.5) or [6.5,10], respectively. ‘Last period’ is a dummy variable that

takes on value 1 for observations in period 15.

*#* denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

2 Only period 7 is significant at the 5 percent level.
* Only periods 10, 12, and 15 are significant at the 10 percent level.

> Only period 11 is significant at the 10 percent level and period 12 is significant at the 5 percent level.
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Il Order Effects

TABLE A3—CHECK FOR ORDER EFFECTS IN BASE TREATMENT

OLS OLS OLS OLS

(robust) (robust) (robust) (robust)

base pooled  base first  base second base pooled

effort effort effort effort

wage 0.20%** 0.20%** 0.20%** 0.20%**

control*wage -0.07*** -0.06%* -0.10%* -0.06**

control 2.62%** 2.39%** 3.45%%* 2.39%**
wage*base-second — — — -0.01
control*wage*base-s~nd — — — -0.03
control*base-second — — — 1.06
base-second — — — -0.75
constant -0.42 -0.28 -1.03 -0.28
observations 1353 658 695 1353
R’ 0.26 0.29 0.17 0.27

Notes: We consider only accepted contracts as there is no effort choice if a contract is rejected.
‘Base-second’ is a dummy variable that takes on value 1 if the base treatment is played after the
reputation treatment.

*** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

TABLE A4—CHECK FOR ORDER EFFECTS IN REPUTATION TREATMENT

OLS OLS OLS OLS
(robust) (robust) (robust) (robust)
reputation  reputation reputation  reputation
pooled first second pooled
effort effort effort effort
wage 0.20%** (0.22%** 0.20%** (0.22%**
control*wage -0.06%*** -0.13%** 0.00 -0.13%%*
control 1.83%** 2.84% %% 0.74 2.84%**
medium-reputation*wage 0.07%** 0.08%*** 0.04** 0.08***
high-reputation*wage 0.10%** 0. 11%** 0.07%** 0.11%**
last period -1.87%** -1.81%** -1.97%%* -1.81%**
wage*rep-second — — — -0.03
control*wage*rep-second — — — 0.12%**
control*rep-second — — — -2, 10%**
med-rep*wage*rep-s~nd — — — -0.04
high-rep*wage*rep-s~nd — — — -0.04
last period*rep-second — — — -0.15
rep-second — — — 1.65%**
constant 0.50* -0.23 1.42%%* -0.23
observations 1290 655 635 1290
R’ 0.62 0.62 0.62 0.63

Notes: We consider only accepted contracts as there is no effort choice if a contract is rejected.
‘Control’ is a dummy variable that takes on value 1 if the CC is offered. ‘Medium-reputation’ and
‘high-reputation’ are dummy variables that take on value 1 if the reputation index is in [3.5,6.5) or
[6.5,10], respectively. ‘Last period’ is a dummy variable that takes on value 1 for observations in
period 15. ‘Rep-second’ is a dummy variable that takes on value 1 if the reputation treatment is
played after the base treatment.

*#* denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.



11 Incentive and Sorting Effects of Reputation

To calculate the pure sorting effect we take the contract offers in the reputation treatment,
which were directed towards agents with a given reputation (sorting effect is present), and
“offer” them to the agents in the base treatment (no incentive effect), for whom we can
construct a reputation since we know their past effort choices. The “effort choices” of the
agents in the base treatment are estimated by a simple OLS regression of effort on wage,
contract type, the interaction of wage and contract type, and reputation index (the average of
last three effort choices), considering accepted contracts only. The regression results are
reported in Table AS. With these hypothetical effort choices we can calculate the surplus that
would result as the consequence of the pure sorting effect.

The calculation consists of several steps. First, we know the frequency with which the
agents in the base treatment rejected contracts of a certain type and wage level. Second, we
apply these rejection rates to calculate for each reputation index the average wage that was
offered both in accepted trust and control contracts. Third, we calculate the frequency with
which agents of a given reputation index were offered either CCs or TCs. Forth, we determine
how many agents in the base treatment had a given reputation index. Given these numbers, we
finally weight the hypothetical effort choices (estimated by our regression) with their relative
frequency, multiply them with the corresponding efficiency parameters, and account for effort
costs to arrive at the average surplus.

To calculate the pure incentive effect we take the contract offers in the base treatment
(no sorting possible) and “offer” them to the agents in the reputation treatment (incentive
effect is present) at random, i.e. ignoring their reputations. The “effort choices” of the agents
in the reputation treatment are estimated by a simple OLS regression of effort on wage,
contract, the interaction of wage and contract, considering accepted contracts only. The
regression results are reported in Table AS. With these hypothetical effort choices we can

calculate the surplus that would result as the consequence of the pure incentive effect. Here
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the calculation is simpler. We know the frequency with which the agents in the reputation
treatment rejected contracts of a certain type and wage level. Given the contracts from the
base treatment and the rejection rates from the reputation treatment, we can weight the
hypothetical effort choices (estimated by our regression) with their relative frequency,
multiply them with the corresponding efficiency parameters, and account for effort costs to

. 2
arrive at the average surplus.”

TABLE A5—EFFORT CHOICES IN BASE AND REPUTATION TREATMENT

OLS (robust) OLS (robust) OLS (robust)
effort in base treatment effort in reputation

index available  no index available treatment
wage (0.22%** 0.10 0.30%**
control*wage -0.07%* -0.08 -0.10%**
control 2.63%** 1.95%* 2.19%**
index 0.33%** — —
constant -1.80%** 1.29 -0.36
observations 596 62 711
R 0.39 0.08 0.51

Notes: We consider only accepted contracts as there is no effort choice if a contract
is rejected. ‘Control’ is a dummy variable that takes on value 1 if the CC is offered.
‘Index’ is the average of last three effort choices rounded to natural numbers. For the
base treatment we estimate effort separately for the cases in which an index is
available (at least one past effort choice) and the cases where no such index is
available (mainly in the first period).

*** denotes significance at 1 percent, ** at 5 percent, and * at 10 percent.

%% The exact calculations are available from the authors upon request.
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