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Abstract
In dynamic principal-agent settings with career concerns, an Interim Performance Evaluation (IPE) leads to an ambiguous eect: in the Perfect Bayesian Equilibrium of the
game, IPE increases eort provision in the rst period but decreases eort provision in
the second period. The overall eect depends on the cost of eort. For a large set of
parameters, honestly informing the agents about their rst-period performance leads
agents to play a conditional strategy: only in case the rst-period outcome was not
successful, eort is provided again in the second period. Without information about
the outcome, agents randomize between rst- and second-period eort provision. An
experimental test of the model reveals that while the increase in the rst-period eort
is supported by subjects' behavior, the decrease in the second-period eort is not. This
result holds true for two very dierent contexts. The eort provision does not depend
on the endogeneity of IPE implementation by the principal, as one might suspect when
considering curiosity and reciprocity of the agent.
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Introduction

Successful managing of organizations requires a precise understanding of the employees'
incentives. One of the main tasks and goals in leading positions is to get employees to exert eort in line with the company's interests. From the employee's perspective, there are
multiple incentives at play at the workplace. One potential incentive to exert costly eort
is career concerns (Hölmstrom, 1999). This behavior can be well modeled in a signaling
game framework: the urge to signal one's privately known talent to an employer can have
a strong inuence on the willingness to work hard (Spence, 1973). Exerting costly eort
can be part of a signaling equilibrium. The prerequisites are private information about the
agent's competence, successful task execution as a function of ability and eort, and a reputation for high competence as part of the utility function. In such an equilibrium, (partial)
separation from low talented employees can occur, which prots the company by high levels
of eort provision. One of the instruments in the hand of the manager is the control over
the ow of information within a company. In this project, I focus on the implications of one
specic instrument inuencing informational ow: an interim performance evaluation (IPE).
A connection between IPEs and eort provision becomes apparent considering data from
the Linked Personnel Panel (Mackeben et al., 2018).1 Table A1 in Appendix A reports the
regression results of the existence of an IPE system on self-reported eort provision in the
company. While there is no overall signicant eect, interacting the IPE dummy with a skill
measure, reveals highly signicant eects. As one cannot easily get behind the mechanism
of these correlations by using the questionnaire data, I test potential mechanisms causally
in a laboratory experiment.
The shared assumption of the IPE literature is a principal who is better informed about
the quality of the agent's work than the agent himself. Similarly, the existing literature
mostly assumes initial symmetric information about the agent's ability (Fuchs, 2015; Suvorov and van de Ven, 2009; Zhang, 2019; Chen, 2015; Ederer, 2010; Gürtler and Harbring,
2010; Hansen, 2013), or does not assume dierent ability types (MacLeod, 2003; Fuchs, 2007;
Maestri, 2012; Lang, 2019; Goltsman and Mukherjee, 2011). While I also assume that a principal is better in judging the quality of the agent's work, I claim that in many environments
the agent is still better informed about his own talent.2 A principal might e.g. be informed
1 The most current (third) wave of the Linked Personnel Panel is a survey over 846 companies and 6779
employees and is representative for German private sector establishments with at least 50 employees subject
to social security.

2 One exception in the IPE literature is Chen and Stephen Chiu (2013) who also assume that the agent is

privately informed about his own talent. In their paper, however, a positive IPE leads to more eort provision
in the second period, while the eect is reversed in the current paper. The reason for the reverse prediction
in Chen and Stephen Chiu (2013) lies in the absence of career-concerns and the connection between rstand second-period output.
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about the grades a recent graduate achieved in his degree, or read about the intelligence of
the agent in a recommendation letter from a former employer. The agent himself, however,
knows better whether the grades were a result of his ability or his diligence during his studies. Similarly, the agent probably knows better about the accuracy of the letter, i.e. whether
the former employer was lenient in his way to write the recommendation letter or not. In
a new work environment, the experienced principal can still be better informed about the
quality of the work, while the agent remains better informed about his own level of ability.
Combining these assumptions in a career-concern model and researching the impact of an
IPE has, so far, largely been neglected by the literature.
The game consists of two periods. The players are a risk-neutral principal (she), and a
risk-neutral agent (he). The agent i has a privately known type θi ∈ [0, 1] that determines
his competence. In every period, the agent can choose whether to exert eort at exogenous
cost c > 0. Eort and talent are complements, such that eort is crucial for having success
in a period, and the probability of success given eort increases with the type.3 The principal's utility function positively depends on each period's success realization. The principal
observes for each period whether success occurred and updates beliefs about the type of
agent. This belief (minus the potential costs of eort) determines the agent's payo. In the
baseline model, the agent himself, after exerting unobservable eort, does not know whether
success occurred in the rst period or not. It is public knowledge whether the principal
implemented an IPE protocol in her company or not. This IPE informs the agent about the
rst period success.4 Hence, the main assumptions of the model are: 1) a career concerned
agent, 2) a principal capable of Bayesian updating, 3) costly, unobservable eort provision,
4) an agent who is privately informed about his talent, and 5) a principal who is (without
IPE) privately informed about the quality of the agents' output.
The model is solved with the concept of Perfect Bayesian Equilibria, including underlying
assumptions on sophistication and equilibrium selection criteria of the players. The theoretical solution of the model reveals a trade-o with respect to interim performance evaluations:
while it increases the expected eort provided by the agent early in the game, it decreases
the eort later on. The reason lies in the signaling incentives of the agent. If the costs of
eort are not too low, without IPE, agents randomize between exerting eort in the rst
or the second period. With IPE, however, a conditional strategy can be played: exerting
eort initially and exerting eort in the second period only if the rst period did not result
in success. Learning through the IPE that one could already separate from the low-ability
3 Success can be seen as e.g. fullling the client's needs or producing a high-quality good.
4 Although much literature deals with the case of subjective performance evaluations, I only focus on objective evaluations. I admit that the principal might have an incentive to misreport the agent's performance,
but, as this is not the focus of the project, I exclude this possibility by design. Objective evaluations can
be motivated by e.g.

a lying-averse principal, a long-lived principal, who wants to keep a reputation for

honesty, or by outsourcing of the IPE to a company to ensure credibility (which is not uncommon, see e.g.

?).
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agents would result in no eort provision in the second period. Overall, this results in a shift
from second-period eort provision to rst-period eort provision by implementing an IPE.
Therefore, theory shows that the benet or harm by implementing an interim performance
evaluation depends on the relative valuation of early vs. late rm output, and the costs
associated with eort on the agent's side.
To test the validity of the assumptions and to causally identify behavioral implications
that might be relevant for the game, I conduct a controlled laboratory experiment. Here,
I experimentally vary the kind of task performed, the existence, and the endogeneity of an
interim performance evaluation. In the experiment agents can choose whether to exert costly
eort in each of the two periods. The chance of success depends on the eort choice and the
own type. The agents' monetary incentive is the belief about the agent's type by another
subject who can observe whether success occurred in a period. In the experiment it is
exogenously varied whether IPE is implemented by a randomization device of the computer,
or by the principal. This design allows to see to what extent reciprocity of an agent plays
a role in the setup: a principal who chooses (not) to provide information the agent might
be interested in, could potentially cause higher (lower) eort provision due to (negative)
reciprocity. To see the eect of potential intrinsic motivation, half the subjects play an

Abstract game, and half the subjects play a Quiz game. In the Abstract game a type is
randomly drawn for each agent and this type determines the success probability in a period
(given that the exogenous eort costs c are paid). The intrinsic motivation is therefore
probably as low as possible. In the Quiz treatment, however, the agents' types are not
induced but determined by the subjects' prior knowledge. The task consists of answering
questions about the capitals of randomly chosen countries. In case an agent chose to pay the
exogenous costs and gets at least 7 out of the 10 questions correct, success is achieved. While
the

Abstract treatment is a close test of the model, the Quiz treatment adds to external

validity by using the true knowledge distribution of the subjects as their competence type,
and having a task with (at least some) intrinsic motivation, (at least some) curiosity about
the own performance, and (at least some) non-monetary willingness of showing o the own
knowledge to anonymous others.
The experimental test of the model reveals that an IPE indeed increases early eort provision. However, the spillover eect on the second period, that would decrease eort later
in the game, does not take place. The endogeneity is varied by either letting the principal
decide on the implementation, or the computer. Assuming curiosity about the own performance on the agent's side, paired with reciprocal behavior, would result in lower eort
provision in case the principal decides against IPE. In the data, however, this reciprocal
mechanism is not present.
The remainder of the paper is organized as follows. Section 2 summarizes the related
4

literature. Section 3 formalizes the model, and section 4 provides the Perfect Bayesian
Equilibrium solution of the game with and without IPE. Section 5 describes the experimental
design in detail and states testable hypotheses. Section 6 presents the experimental results
and explores on potential reasons for deviating ndings. Section 7 discusses and concludes.

2

Related Literature

The project combines dierent topics covered in the literature: The consequences of IPEs,
multi-period signaling games, and preferences for information.

Interim Performance Evaluation

There is a vast and growing theoretical literature

on the implementation and the details of Interim Performance Evaluations. This literature
usually assumes a standard one-principal one-agent setting, where the agent can exert costly
eort which benets the principal.
There are two main strands within the theoretical IPE literature. The rst strand of literature focuses on subjective, non-veriable evaluations, and another strand focuses (like the
current paper) on objective and veriable information. With subjective IPEs, the honesty
and credibility of the feedback provided by the principal become the focus of attention. In
this literature, the main message is that bonus wages (e.g. MacLeod, 2003; Fuchs, 2007,
2015; Suvorov and van de Ven, 2009; Maestri, 2012; Zhang, 2019), the ability to re agents
(Chen, 2015), or costly justication (Lang, 2019) is needed to provide a credible IPE.
The other strand of literature focuses on objective performance evaluations. This objectivity
might be rationalized by a long-living principal with a reputational concerns or outsourcing
of the evaluation to credible experts. The papers on objective IPEs dier in the specic
assumptions on the game. Chen and Stephen Chiu (2013) assume one nal good being produced and the IPE can boost (in case the work so far has been good) or harm (in case the
work so far has been bad) the motivation of the agent to exert eort in the second period.
This trade-o, however, can in theory not occur in situations where two unrelated products
are produced. IPEs in competitive environments like tournaments lead to the trade-os that
agents who learn that they are more likely to be competent exert more eort than others
(Ederer, 2010) or that agents who learn that they are close to winning exert more eort than
agents who are leading or lagging behind by far (Gürtler and Harbring, 2010; Goltsman and
Mukherjee, 2011).
In career-concern models with IPE, if eort and talent are substitutes in the production
function, a ratchet eect arises, where agents want principals to believe they did not exert
eort, as this would increase the principal's belief about their talent (Hansen, 2013). By
assuming a complementary production function instead (as in Dewatripont et al., 1999; Suvorov and van de Ven, 2009; Pei, 2015; Smolin, 2015), eort is crucial for success, and the
probability of success increases in talent. With complementary production functions, this
5

ratchet eect cannot arise.
The assumptions made in the current paper that the principal is privately (or at least
better) informed about the quality of the agent's production is the starting point of basically all projects on IPEs, while the assumption that an agent is better informed about his
own ability is the common ground of the whole signaling literature (see Riley (2001) for an
overview of the earlier literature). What is missing in the current literature is the combination of these two assumptions with the possibility of objective performance evaluations for a
principal. By assuming symmetric information about the agent's ability from the beginning,
the equilibrium strategies of the agents do not dier in the rst period of a signaling game.
The current paper, therefore, provides a rationale for observing dierent eort levels from
the beginning, which does not only arise due to mixed-strategy play.

Repeated Signaling

Career concern assumptions are widely used after the introduction

by Hölmstrom (1999). By assuming private information about the agent's talent, however,
the career-concern model in the current paper builds on a signaling game (Spence, 1973)
with multiple periods. Depending on the action space of the players in the game, separation
of the types is possible or not. Kaya (2009) studies a repeated version of signaling games
with persistent binary types and observable history. Due to the freedom of choosing oequilibrium paths, there can even be signaling after full separation of types. Kaya, therefore,
focuses on the least-cost separating equilibrium: the equilibrium in which there is just enough
signaling by the strong type in every period, such that the weak type is not willing to mimic
him. Such a full separation can occur only if the outcome variable is continuous and nonlimited. In the current project, the type variable is continuous while the outcome variable
'Success' is binary, and therefore perfect separation is not possible. This binary outcome
variable represents the cases where a principal gets to know whether or not a client was
satised with the agent's work. Further, the least cost separating equilibrium sketched in
Kaya (2009) is driven by the relative concavities of the payo functions between the two
types: with the same concavity of the payo function, as the binary eort choice in the
current model, a perfectly separating equilibrium cannot occur. Roddie (2012) nds the
Riley (1979) separating equilibrium for repeated interactions, but has to assume a positive
probability of type change between periods in order to nd an equilibrium with signaling
eorts also in later periods. Heinsalu (2018) also focuses on costly signaling in a multiperiod model, where eort is observed with noise. Due to convex costs in his model, there is
a trade-o: Agents want to smooth eort over time, but smoothing eort hinders separating
possibilities. Like in the early work of Hölmstrom (1999), he nds that the more accurate the
beliefs, the lower the incentives to exert costly eort. Another related paper by Noldeke and
Damme (2006) creates a repeated version of the Spence (1973) model. They assume that
at some point in time the payo of the signaling (getting hired for some wage) takes place,
6

and nd that if periods are continuous (time between periods becomes zero), the solution of
their model equals the stable outcome of the one-shot game: the Riley (1979) outcome as
the least cost separating equilibrium.
With a continuous distribution of types, a binary eort choice at xed costs, and observation
of a binary outcome, there cannot be a perfectly separating equilibrium in the current model.
To come to a reasonable prediction, one needs to restrict out-of-equilibrium beliefs. Like
in the previous work on repeated signaling (e.g. Kaya, 2009), I apply the

Condition D1 for

out-of-equilibrium restrictions (Cho and Kreps, 1987; Banks and Sobel, 1987) and tailor it
to a repeated game. The experimental literature of (one-shot) signaling games also largely
conrms the relevance of the condition (see e.g. Brandts and Holt, 1992, 1993; Banks et al.,
1994; Kübler et al., 2008).

Preferences for Information

Another strand of related literature deals with a prefer-

ence for (the timing of) information in general. This literature is mainly experimental (an
exception is Golman et al. (2016) which provides a theoretical foundation for preferences for
non-instrumental information) and shows that agents care for receiving information early on
(Falk et al., 2016; Nielsen, 2020; Ganguly and Taso, 2017) and that there is a strong desire
to learn about one's relative position in a real eort task (Alós-Ferrer et al., 2018). However,
whether people react reciprocally by rewarding [punishing] other players who provide [do
not provide] feedback is an open question with no empirical foundation so far.5
This project aims to connect these dierent strands by creating a repeated signaling
model in an IPE context and experimentally testing the reaction of agents towards a principal
who does or does not conceal information the agent might be interested in.

3

The Model

3.1 Set-Up
A principal (she) and an agent (he) engage in a two-period principal agent game. The agent

i is privately informed about his competence type θi ∼ U[0, 1] and decides for each period t
of the game (t ∈ {1, 2}) whether to exert eort or not: et ∈ {0, 1}. Eort is unobservable
for others, but comes at publicly known costs c > 0 for the agent. In each period, the agent
produces a good that can be of high or low quality. The agent does not observe the quality
of the produced goods. The probability that the agent has success (S ∈ {0, 1}) in providing
a high quality good, depends on his competence and the eort in the respective period:
5 The existence of reciprocal individuals, however, is well proven in various other surroundings (e.g. Fehr
et al., 1997, 2002; Engelmann and Fischbacher, 2009).
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P r(St = 1) = 1 − P r(St = 0) = θi · et

(1)

The agent is motivated by career concerns, i.e. the payo of the agent increases with the
principal's belief about the agent's competence type at the end of the game. The agent's
expected payo of the game reads as follows:

EUi (θi , e1 , e2 ) = θ̂(S1 (θi , e1 ), S2 (θi , e2 )) − c · (e1 + e2 )

(2)

where θ̂ denotes the principal's belief about the agent's type at the end of period 2.
The principal wants the produced good of each period to be of high quality:

with

EUP (S1 , S2 ) = F (S1 , S2 )

∂F
∂F
≥ 0,
≥0
∂S1
∂S2

(3)

The principal does not observe the agent's type or eort decision, but can observe the
output qualities S1 and S2 . At the beginning of the game, the principal can commit to
one of the two regimes: Interim Performance Evaluation (IPE ) or No Interim Performance

Evaluation (NoIPE ). In case the principal chooses IPE, she honestly reveals S1 to the agent

at the end of the rst period.6 In case NoIPE is chosen, the agent does not learn the quality
of the produced good in the rst period.

3.2 Timeline
The timeline of the game looks as follows:

Stage 0
Principal publicly implements

IPE or NoIPE.

Agent privately learns competence type θi ∼ U[0, 1].

Stage 1
Agent privately chooses e1 ∈ {0, 1} and produces S1 ∈ {0, 1}.
6 As outlined in section 2, there is a large literature on the (dis)honesty of interim performance evaluations.
Also in the current model, the principal would have an incentive to misreport in case success occurred in
the rst period. As the honesty of IPEs is not the focus of the paper, I disregard this incentive by forcing
honesty of IPEs. This assumption, however, can be micro-founded by assuming either lying aversion of the
principal, reputational loss for a long-lived principal who meets many shorter-lived agents over time, or a
delegation of IPEs to trustworthy external reviewers.
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Stage 2

NoIPE Principal privately observes S1 .
IPE Principal and Agent observe S1 .

Stage 3
Agent privately chooses e2 ∈ {0, 1} and produces S2 ∈ {0, 1}.

Stage 4
Principal privately observes S2 and forms belief about agents type: θ̂ = E[θ|S1 , S2 ].7

Stage 5
Payos realize: Ui = θ̂ − c · (e1 + e2 ) and UP = F (S1 , S2 ).

4

Equilibrium Predictions

To derive predictions, I apply the concept of Perfect Bayesian Equilibria (PBE). The principal assumes strategies for each agent's type and accurately derives her beliefs about an
agent's type given these underlying strategies and all information available. The agent best
responds to these beliefs. If the principal's assumptions about strategies match each agents
types' best reply to the principal's beliefs, we call it a PBE.
In signaling games, there is usually the problem of multiple equilibria, as it is not obvious
how an observation that is not on any equilibrium path will be interpreted. To restrict the
out-of-equilibrium beliefs, I apply the condition D1 for signaling games (Cho and Kreps,
1987; Banks and Sobel, 1987). In the current application, this equilibrium renement strategy assumes that an observation that is not part of the equilibrium path is interpreted as
coming with certainty from a player of the type who loses the least playing this strategy.8
Subsection 4.1 derives the equilibrium strategies for the
equilibrium strategies in the

NoIPE regime, followed by the

IPE regime in subsection 4.2. Subsection 4.3 compares the

resulting predictions of the two regimes with respect to expected eort provision and principal's expected payo. The equilibrium strategies of NoIPE [IPE] are outlined in Proposition
1 [Proposition 2] and the resulting dierences in eort provision are pooled in Proposition
3.
7 As the game ends and no decision is taken by the agent anymore, theory does not dier in whether

S2

is publicly observed or not.

8 Note that, given the production function, in the current setting this out-of-equilibrium restriction is

only necessary after a

St = 1

observation. As the combination of type and eort determines the success

probability, not observing success does not prove whether eort is provided or not. When success is observed,
although the equilibrium would dictate no eort of any type, however, this restriction comes into play.
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4.1 Equilibria in the NoIPE regime
Like in all signaling games, the opportunity to separate oneself from other types depends on
the cost of signaling. The equilibrium strategies therefore dier for dierent cost-levels. As
in every standard signaling game it holds that for very high costs, no eort is exerted. For
very low costs, (almost) every type exerts eort in both periods. For medium cost levels,
however, there is a large share of types who exert eort exactly once. Without feedback
provision, the second period eort cannot depend on the rst period's outcome. Therefore,
as long as E[θi |S1 = 1, S2 = 0] < E[θi |S1 = 0, S2 = 1] every agent who exerts eort only
in one period would prefer to exert eort only in the second period. Success in the rst
period would not be on the equilibrium path for these types of agents and, according to the
renement, leads to a very high updated belief after success observation in the rst period

E[θi |S1 = 1]. Thus, in equilibrium, these two probabilities have to be exactly equal, and
each agent who exerts eort in exactly one period randomizes with probability 0.5 between
rst- and second-period eort.
Given some thresholds 0 < θ̄A (c) < θ̄B (c) < 1: Proposition 1 summarizes the equilibria
of the No-IPE regime:

Proposition 1. The PBE strategies under the NoIPE regime depend on
following threshold structure:

c and have the



For 0 ≤ c < 92 , agents with θi ≤ θ̄A (c) play (e1 ; e2 ) = (0; 0), agents with θ̄A (c) < θi ≤
θ̄B (c) play (e1 ; e2 ) = (1; 0) or (e1 ; e2 ) = (0; 1) with 50% probability each, and agents
with θ̄B (c) < θi play (e1 ; e2 ) = (1; 1).



For 92 ≤ c < 12 , agents with θi ≤ θ̄A (c) play (e1 ; e2 ) = (0; 0) and agents with θ̄A (c) < θi
play (e1 ; e2 ) = (1; 0) or (e1 ; e2 ) = (0; 1) with 50% probability each.



For c ≥ 21 , no eort is provided in any period.

Proof. In the text.
Figure 1 plots the equilibrium values of the thresholds for the range of c where still
some eort is exerted. For 0 < c < 92 , the thresholds are the ones derived in the 'low cost'

≤ c < 21 , the threshold θ̄A is derived in the 'medium cost' subsection.9

subsection, for

2
9

High Costs:

For c prohibitively high, not exerting eort in both periods is the dominant

strategy for every type. The principal cannot update her beliefs about the agent's type by
observing S1 = 0 and S2 = 0, as she believes the eort levels of every type to be ê1 = ê2 = 0.
9 Trying to provide a closed form solution of the two thresholds for every

2
9 gets very complicated
and is therefore omitted here. The Figure plots the numerical solutions of the problem for each value of c.
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0<c<

Thresholds in NoIPE
1
0.9
0.8

Thresholds

0.7
0.6
0.5
0.4
A

0.3

B

0.2
0.1
0
0

0.1

0.2
0.3
Cost of Effort

0.4

0.5

Figure 1: NoIPE: θ̄A and θ̄B in equilibrium
Calculating θ̂, therefore, is straightforward as E[θi ] = 12 . In this case, where no eort of any
type is expected, the out-of-equilibrium beliefs assumed due to the renement would lead to

E[θi |S1 = 1, S2 = 0] = E[θi |S1 = 0, S2 = 1] = E[θi |S1 = 1, S2 = 1] = 1

(4)

Given this out-of-equilibrium belief, for the highest type possible, θi = 1, for whom eort
leads to S = 1 with certainty, providing eort in both periods can only lead to lower utility
than providing eort only once. Here, it also does not matter whether he exerts eort in
the rst or in the second period only, as both lead to the same updating of the principal.
The costs of exerting eort are the same for all types, but the probability that eort leads
to success is the highest for the type θi = 1. Therefore, this equilibrium is stable, as long as
the costs are high enough, such that the highest type has no incentive to deviate:
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Ui (θi = 1, e1 = 1, e2 = 0) = Ui (θi = 1, e1 = 0, e2 = 1) = 1 − c
!

(5)

≤
Ui (θi = 1, e1 = 0, e2 = 0) =

1
2

⇔c≥

1
2

The no-eort equilibrium therefore holds for all c̃N oIP E =: c ≥

Medium Costs:

1
2

For c < c̃N oIP E , agents with a high type can protably deviate from

the equilibrium outlined above by exerting eort in at least one period, thus the

no-eort

equilibrium cannot hold.
With c > 0, agents with the lowest possible type, θi = 0 would not exert eort, as

EUi (θi = 0, e1 = 1, e2 = 0) =EUi (θi = 0, e1 = 0, e2 = 1)
=E[θi |S1 = 0, S2 = 0] − c < E[θi |S1 = 0, S2 = 0]

(6)

=EUi (θi = 0, e1 = 0, e2 = 0)
Knowing that low types have lower incentives to exert eort, the principal can update
her beliefs about the type depending on the realization of S1 and S2 . If the costs are high
enough, exerting eort in both periods is too costly such that also high types exert eort
only in one period. If the principal knows that eort is exerted only in one period, it cannot
be an equilibrium that all types who exert eort do so in the same period. If every type that
is high enough to exert eort once did so in the rst period, S2 = 1 is not on the equilibrium
path and therefore leads to E[θi |S1 = 0, S2 = 1] = 1, while E[θi |S1 = 1, S2 = 0] < 1. High
types would therefore have an incentive not to pay the eort costs in the rst period, but in
the second period only. This means that if the costs are too high for an equilibrium where
eort is exerted in both periods, those agents whose type is high enough s.t. they want
to exert eort in one period in order to separate from the low types, need to be indierent between exerting eort in the rst or the second period. This indierence can only be
accomplished if every type who is willing to exert eort in one of the two periods plays a
mixed strategy with P r(e1 = 1, e2 = 0) = P r(e1 = 0, e2 = 1) = 0.5.
While the chances of success are too low for low types such that it is not worth to pay
the eort costs for them, types exceeding some threshold θ̄A (c) play according to the mixed
strategy outlined above.
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Given this threshold strategy of the agents, the principal knows that the probabilities
for a certain realization of (S1 , S2 ) depend on the individual type θi :

(
P r(S1 = 0, S2 = 0|θi ) =

1
if θi < θ̄A
(1 − θi ) if θi > θ̄A

(
P r(S1 = 1, S2 = 0|θi ) = P r(S1 = 0, S2 = 1|θi ) =

(7)

0

if θi < θ̄A

1
θ
2 i

if θi > θ̄A

(8)

(9)

P r(S1 = 1, S2 = 1|θi ) = 0

With this knowledge, after observing the realizations of S1 and S2 , the principal updates
her beliefs about the types:

R θ̄A
0

θi dθi +

E[θi |S1 = 0, S2 = 0] = R θ̄
A
0

1dθi +

R1

θ − θi2 dθi
θ̄A i
R1
1 − θi dθi
θ̄A
R1
θ̄

E[θi |S1 = 1, S2 = 0] = E[θi |S1 = 0, S2 = 1] = R 1A
θ̄A

=

3 
2  12 + θ̄A
2
3 1 + θ̄A

1 2
θ dθi
2 i
1
θ dθi
2 i

=

3 
2  1 − θ̄A
2
3 1 − θ̄A

E[θi |S1 = 1, S2 = 1] = 1

(10)

(11)
(12)

Agents with θi < θ̄A do not exert eort, while agents with θi > θ̄A exert eort either in
the rst or the second period. A type θi = θ̄A is indierent in whether to exert eort in one
period or not:

!

EUi (θi = θ̄A , e1 = 0, e2 = 0) =EUi (θi = θ̄A , e1 = 1, e2 = 0)
⇔ E[θi |S1 = 0, S2 = 0] =(1 − θ̄A ) · E[θi |S1 = 0, S2 = 0]

(13)

+ θ̄A · E[θi |S1 = 1, S2 = 0] − c
Inserting the values of (10) and (11) and rearranging leads to:

c=

2
3
θ̄A · ( 13 + θ̄A
− 43 θ̄A
)
4
1 − θ̄A

13

(14)

To calculate the minimum cost level where these strategies can hold in equilibrium, one
can calculate the level of costs where the highest type θi = 1 has no incentive to deviate to
exerting eort in both periods:

EUi (θi = 1, e1 = 1, e2 = 1) = 1 − 2c
!

<

(15)

EUi (θi = 1, e1 = 1, e2 = 0) = E[θi |S1 = 1, S2 = 0] − c
Inserting equation (11) and rearranging leads to

c>

2
1 + θ̄A − 2θ̄A
3 + 3θ̄A

(16)

Now we can use the expression of c from (14) and insert into (16) to nd the range of θ̄A
in equilibrium:

1
≤ θ̄A ≤ 1
2
Inserting θ̄A =

into (16) reveals the lower bound of c in this equilibrium:

1
2

c≥
This equilibrium thus holds for
10

by rearranging (14).
2
9

(17)

2
9

(18)

≤ c ≤ 0.5. The threshold value θ̄A can be calculated
The equilibrium values of θ̄A (c) are plotted in Figure 1 for the values
2
9

≤ c ≤ 0.5.

Low Costs:

For costs lower than 92 , there can be three dierent strategies in equilibrium:

Low types (θi < θ̄A ) do not exert eort in any period. Medium types (θ̄A < θi < θ̄B ) exert
eort in one of the two periods with P r(e1 = 1, e2 = 0) = P r(e1 = 0, e2 = 1) = 0.5. High
types try to separate from the medium and low types by exerting eort in both periods.
Strategies where second period eort depends on rst period success cannot occur, as agents
do not learn S1 in the

NoIPE regime.

Again, the principal updates her beliefs about the type given the equilibrium strategies,
now with two thresholds θ̄A and θ̄B . Therefore she uses the probabilities that a certain
10 The formula becomes quite long and is therefore relegated to appendix A1.1.
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(S1 , S2 ) realization occurred from a specic type:



if θi < θ̄A
 1
P r(S1 = 0, S2 = 0|θi ) =
1 − θi
if θ̄A < θi < θ̄B


2
(1 − θi ) if θi > θ̄B

P r(S1 = 1, S2 = 0|θi ) = P r(S1 = 0, S2 = 1|θi ) =



 0

(
P r(S1 = 1, S2 = 1|θi ) =

if θi < θ̄A
if θ̄A < θi < θ̄B

1
θ
2 i




(19)

(20)

θi (1 − θi ) if θi > θ̄B

0 if θi < θ̄B
θi2 if θi > θ̄B

(21)

Figure A1 in Appendix illustrates these probabilities for some examplary thresholds θ̄A
and θ̄B .
With this knowledge, after observing the realizations of S1 and S2 , the principal updates
her beliefs about the types:

R θ̄A
E[θi |S1 = 0, S2 = 0] =
=

0

θi dθi +

R θ̄B

θi − θi2 dθi +

θ̄A
R θ̄A
R θ̄
1dθi + θ̄AB 1 − θi dθi
0
4 
3
3
− 3θ̄B
+ 4θ̄B
1  1 + 4θ̄A
2
2
3
2 2 + 3θ̄A
+ 3θ̄B
− 2θ̄B

R θ̄B

E[θi |S1 = 1, S2 = 0] = E[θi |S1 = 0, S2 = 1] =
=

R1
E[θi |S1 = 1, S2 = 1] =

θ̄
R 1B
θ̄B

+

1 2
θ dθi
2 i

R1

θ (1 − θi )2 dθi
θ̄B i
R1
(1 − θi )2 dθi
θ̄B

R1

θ2 (1 − θi )dθi
θ̄A
θ̄B i
R θ̄B 1
R1
θ dθi + θ̄B θi (1 − θi )dθi
θ̄A 2 i
3
3
4
1 − 2θ̄A
− 2θ̄B
+ 3θ̄B
2
2
4
2 − 3θ̄A
− 2θ̄B
+ 4θ̄B

θi3 dθi

+

(22)

4 
3  1 − θ̄B
=
3
4 1 − θ̄B
θi2 dθi

(23)

(24)

To result in an equilibrium, the following two conditions have to hold for all 0 < c < 29 :
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EUi (θi = θ̄A , e1 = 0, e2 = 0) = EUi (θi = θ̄A , e1 = 1, e2 = 0)

!

(25)

!

(26)

EUi (θi = θ̄B , e1 = 1, e2 = 0) = EUi (θi = θ̄B , e1 = 1, e2 = 1)

Figure 1 plots the numerical solutions for the thresholds θ̄A (c) and θ̄B (c) that solve this
system of equations.

4.2 Equilibria in the IPE regime
Thresholds IPE
1
0.9
0.8

Thresholds

0.7
0.6
0.5
0.4
0.3
0.2

A
B

0.1

C

0
0

0.1

0.2
0.3
Cost of Effort

0.4

0.5

Figure 2: IPE: θ̄A , θ̄B and θ̄C in equilibrium
The dierence between IPE and NoIPE is that agents learn the outcome of the rst
period prior to their decision on the second-period eort. This learning possibility changes
the equilibrium strategies of the game. Now it is possible to condition the second-period
eort on the outcome of the rst period. Agents who do not exert eort in the rst period,
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however, cannot prot from IPE: They also know without IPE that e1 = 0 always results
in S1 = 0. This strategy of conditioning the second period eort on the rst period outcome dominates the mixing strategy of the NoIPE treatment. A large share of agents with
IPE, therefore, exert eort with certainty in the rst period, and exert eort in the second
period only if they were unlucky and could not separate themselves from low type agents yet.
Proposition 2 summarizes the equilibrium strategies in case IPE is implemented, and
Figure 2 plots the equilibrium thresholds dependent on the level of c.

Proposition 2. The PBE strategies under the IPE regime depend on c and have the following threshold structure:


Low costs level: agents with θi ≤ θ̄A (c) play (e1 ; e2 ) = (0; 0); agents with θ̄A (c) < θi ≤
θ̄B (c) play (e1 ; e2 ) = (0; 1); agents with θ̄B (c) < θi ≤ θ̄C (c) play (e1 ; e2 ) = (1; 0) if
S1 = 1 and (e1 ; e2 ) = (1; 1) if S1 = 0; agents with θi > θ̄C (c) play (e1 ; e2 ) = (1; 1).



Medium cost level: agents with θi ≤ θ̄A (c) play (e1 ; e2 ) = (0; 0); agents with θ̄A (c) <
θi ≤ θ̄B (c) play (e1 ; e2 ) = (1; 0); agents with θ̄B (c) < θi ≤ θ̄C (c) play (e1 ; e2 ) = (1; 0) if
S1 = 1 and (e1 ; e2 ) = (1; 1) if S1 = 0; agents with θi > θ̄C (c) play (e1 ; e2 ) = (1; 1).



High cost level: agents with θi ≤ θ̄A (c) play (e1 ; e2 ) = (0; 0); agents with θ̄A (c) < θi ≤
θ̄B (c) play (e1 ; e2 ) = (1; 0); agents with θ̄B (c) < θi play (e1 ; e2 ) = (1; 0) if S1 = 1 and
(e1 ; e2 ) = (1; 1) if S1 = 0.



For c ≥ 21 , no eort is provided in any period.

Proof. In the text.

Low and Medium Costs:

For cost levels where eort is provided, there are multiple

dierent strategies possible: 1) Not providing eort in any period, 2) Providing eort in the
rst period only, 3) Providing eort in the second period only, 4) Providing eort in the rst
period, and depending on the outcome providing eort in the second period, 5) Providing
eort in both periods.
Now, as the agent can condition his eort choice of the second period on the outcome of
the rst period, there can be an equilibrium with dierent updating after (S1 ; S2 ) = (1; 0)
and (S1 ; S2 ) = (0; 1). Which of these two evaluations is higher is important for agents who
exert eort only once.
If separating from lower types is not too costly, higher types try to do so by exerting
eort in both periods. For very low types, exerting eort is too unlikely to result in success,
so they save the costs of doing so. Another strategy that can only occur under IPE is that
17

agents exert eort in the rst period, and, if they have success, save the eort costs in the
second period. In case they do not have success, they try again exerting eort in the second
period, as they want to separate from the very low types who do not exert eort in any period.
Given that low-type agents do not exert eort at all, high-type agents exert eort in both
periods, and medium-to-high type agents exert eort in the rst period, and only in case they
fail to provide success exert eort again: an agent who's type is lower than the medium-tohigh type, but higher than the low type, wants to exert eort in exactly one period. Deciding
in which period to exert eort is not so obvious. By exerting eort in the second period only,
in case this leads to S2 = 1, they can pool with the higher types who only invest in the second
period given that they were unsuccessful in the rst period and the very high types that invest unconditionally in both periods. With increasing costs, however, the share of very high
types decreases, and it becomes unlikely that (S1 , S2 ) = (0, 1) results from a type investing
in both periods. Therefore, for lower costs, E[θi |S1 = 0, S2 = 1] > E[θi |S1 = 1, S2 = 0], and
for higher cost levels, E[θi |S1 = 0, S2 = 1] < E[θi |S1 = 1, S2 = 0]. The strategy of the agent
who invests unconditionally in only one period, therefore, switches from some cost level on,
and above this cost level he tries to pool with the medium-to-high types by exerting eort
in the rst period only.
Assuming threshold levels of θi as 0 < θ̄A < θ̄B < θ̄C < 1. Following the strategies
described above, the thresholds strategies of the agents that dier in their type θi are:



(0; 0)





 (0; 1)
(e1 (θi ), e2 (θi )) =
(1; 0)



(1; 1)




(1; 1)

if

θi < θ̄A
θ̄A < θi < θ̄B
θ̄B < θi < θ̄C and S1 = 1
θ̄B < θi < θ̄C and S1 = 0
θi > θ̄C

if
if
if
if

(27)

and for higher costs, where the share of agents who invest in both periods decreases, the
strategy for agents with θ̄A < θi < θ̄B diers:



(0; 0)





 (1; 0)
(e1 (θi ), e2 (θi )) =
(1; 0)


 (1; 1)




(1; 1)

if

θi < θ̄A
θ̄A < θi < θ̄B
θ̄B < θi < θ̄C and S1 = 1
θ̄B < θi < θ̄C and S1 = 0
θi > θ̄C

if
if
if
if

(28)

The principal observes S1 , S2 and knows that an IPE takes place. Assuming the strategies
18

of (27), she calculates the probability that a certain type leads to a certain outcome as follows:



if θi < θ̄A
 1
P r(S1 = 0, S2 = 0|θi ) =
1 − θi
if θ̄A < θi < θ̄B


2
(1 − θi ) if θ̄B < θi

(29)



if θi < θ̄B
 0
P r(S1 = 1, S2 = 0|θi ) =
θi
if θ̄B < θi < θ̄C


θi (1 − θi ) if θi > θ̄C

(30)



if θi < θ̄A
 0
P r(S1 = 0, S2 = 1|θi ) =
θi
if θ̄A < θi < θ̄B


θi (1 − θi ) if θ̄B < θi

(31)

(
P r(S1 = 1, S2 = 1|θi ) =

0 if θi < θ̄C
θi2 if θi > θ̄C

(32)

Strategies for higher costs, according to (28), change the probabilities P r(S1 = 1, S2 =

0|θi ) and P r(S1 = 0, S2 = 1|θi ) to:



if θi < θ̄A
 0
P r(S1 = 1, S2 = 0|θi ) =
θi
if θ̄A < θi < θ̄C


θi (1 − θi ) if θi > θ̄C

(
P r(S1 = 0, S2 = 1|θi ) =

0
if θi < θ̄B
θi (1 − θi ) if θ̄B < θi

(33)

(34)

To illustrate, Figure A2 plots these probabilities for arbitrary threshold values. Knowing
these probabilities, the principal can form her belief about the type of an agent, given the
outcomes (S1 , S2 ). For low costs:

R θ̄A
E[θi |S1 = 0, S2 = 0] =

0

R θ̄A
0

R1
(θi − θi2 )dθi + θ̄B θi (1 − θi )2 dθi
θ̄A
R θ̄
R1
1dθi + θ̄AB (1 − θi )dθi + θ̄B (1 − θi )2 dθi

θi dθi +

R θ̄B
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3
3
4 
1  1 + 4θ̄A
+ 4θ̄B
− 3θ̄B
=
2
2
3
2 2 + 3θ̄A
+ 3θ̄B
− 2θ̄B

(35)

R θ̄C
E[θi |S1 = 1, S2 = 0] =

θ2 dθi
θ̄B i
R θ̄C
θ dθi
θ̄B i

R θ̄B

+
+

θ̄

θi2 dθi +

θ̄A

θi dθi +

E[θi |S1 = 0, S2 = 1] = R Aθ̄
B

R1
θ̄C
R1
θ̄C

R1
θ̄B
R1
θ̄B

θi2 (1 − θi )dθi

3
1  1 − 4θ̄B
+ 3θ̄C4 
=
2
2 1 − 3θ̄B
+ 2θ̄C3
θi (1 − θi )dθi

θi2 (1 − θi )dθi
θi (1 − θi )dθi

R1
θ̄

=

E[θi |S1 = 1, S2 = 1] = R 1C

θi3 dθi

θ2 dθi
θ̄C i

=

3
4 
+ 3θ̄B
1  1 − 4θ̄A
2
3
2 1 − 3θ̄A
+ 2θ̄B

3  1 − θ̄C4 
4 1 − θ̄C3

(36)

(37)

(38)

and for medium costs:

R θ̄C
θ̄

E[θi |S1 = 1, S2 = 0] = R Aθ̄
C

θi2 dθi +

R1
θ̄C
R1
θ̄C

θi2 (1 − θi )dθi

=

3
1  1 − 4θ̄A
+ 3θ̄C4 
2
2 1 − 3θ̄A
+ 2θ̄C3

θ dθi +
θi (1 − θi )dθi
θ̄A i
R1 2
3
4 
θi (1 − θi )dθi
1  1 − 4θ̄B
+ 3θ̄B
θ̄
E[θi |S1 = 0, S2 = 1] = R 1B
=
2
3
2 1 − 3θ̄B
+ 2θ̄B
θ (1 − θi )dθi
θ̄B i

(39)

(40)

To result in a PBE, each type's best reaction to the beliefs of the principal have to equal
the principal's belief about the underlying strategy:

Conditions lower costs
!

EUi (θi = θ̄A , (e1 ; e2 ) : (0; 1))

(41)

!

EUi (θi = θ̄B , (e1 ; e2 ) : (1; 0) if S1 = 1,

(42)

EUi (θi = θ̄A , (e1 ; e2 ) : (0; 0)) =
EUi (θi = θ̄B , (e1 ; e2 ) : (0; 1)) =

(e1 ; e2 ) : (1; 1) if S1 = 0)
EUi (θi = θ̄C , (e1 ; e2 ) : (1; 0) if S1 = 1,
!

(e1 ; e2 ) : (1; 1) if S1 = 0) =

EUi (θi = θ̄C , (e1 ; e2 ) : (1; 1))

(43)

For medium costs, where the strategy of the agents with with θ̄A < θi < θ̄B changes:

Conditions medium costs
!

EUi (θi = θ̄A , (e1 ; e2 ) : (1; 0))

(44)

!

EUi (θi = θ̄B , (e1 ; e2 ) : (1; 0) if S1 = 1,

(45)

EUi (θi = θ̄A , (e1 ; e2 ) : (0; 0)) =
EUi (θi = θ̄B , (e1 ; e2 ) : (1; 0)) =

(e1 ; e2 ) : (1; 1) if S1 = 0)
EUi (θi = θ̄C , (e1 ; e2 ) : (1; 0) if S1 = 1,
!

(e1 ; e2 ) : (1; 1) if S1 = 0) =

EUi (θi = θ̄C , (e1 ; e2 ) : (1; 1))

(46)

Calculating the equilibrium values of the thresholds θ̄A , θ̄B , θ̄C using the conditions ((41)
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to (44)) and the updating of the principal ((35) to (40)), leads to the thresholds plotted in
Figure 2, where θ̄C < 1. This equilibrium cannot be sustained, if the highest possible type,

θi = 1 prefers not to provide eort in both periods. Assuming the beliefs of the principal
!
outlined in (35), (38), (39) and (40), EUi (θi = 1, e1 = 1, e2 = 1) < EUi (θi = 1, e1 = 1, e2 =
0). Higher costs lead to a two (instead of three) threshold strategy.

High Costs:

For higher costs, where no type is willing to unconditionally exert eort in

both periods, up to the cost level where no eort is exerted by any type, the equilibrium
strategies outlined in (35), (38), (39) and (40) remain the same, except that the highest
threshold θ̄C does not exist anymore. Agents of low type, θi < θ̄A do not exert eort in
any period, agents with medium type θ̄A < θi < θ̄B exert eort in the rst period only, and
agents of higher type, θ̄B < θi exert eort in the rst period for sure, and exert eort in the
second period only if the rst period did not result in success:



(0; 0)



 (1; 0)
(e1 (θi ), e2 (θi )) =

(1; 0)



 (1; 1)

if

θi < θ̄A
θ̄A < θi < θ̄B
θ̄B < θi
and S1 = 1
θ̄B < θi
and S1 = 0

if
if
if

(47)

The principal observes (S1 , S2 ) and can infer the probabilities for a (S1 , S2 ) combination
from the unobserved type:



if θi < θ̄A
 1
P r(S1 = 0, S2 = 0|θi ) =
1 − θi
if θ̄A < θi < θ̄B


2
(1 − θi ) if θ̄B < θi

(

0 if θi < θ̄A
θi if θ̄A < θi

(49)

0
if θi < θ̄B
θi (1 − θi ) if θ̄B < θi

(50)

P r(S1 = 1, S2 = 0|θi ) =

(
P r(S1 = 0, S2 = 1|θi ) =

(48)

P r(S1 = 1, S2 = 1|θi ) = 0

(51)

The probability for a certain type of agent given a (S1 , S2 ) combination can therefore be
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calculated. Success in both periods is not on the equilibrium path for the believed strategies
of the agents, and the equilibrium renement comes into play.

R θ̄A
E[θi |S1 = 0, S2 = 0] =

0

θi dθi +

R θ̄A
0

R θ̄B

(θi − θi2 )dθi +

θ̄A
R θ̄
1dθi + θ̄AB (1

− θ)i dθi +

R1
θ̄

E[θi |S1 = 1, S2 = 0] = R 1A

R1

θ (1 − θi )2 dθi
θ̄B i
R1
(1 − θi )2 dθi
θ̄B

θi2 dθi

θ dθi
θ̄A i

R1
θ̄

E[θi |S1 = 0, S2 = 1] = R 1B

θi2 (1 − θi )dθi

θ (1 − θi )dθi
θ̄B i

=

3
3
4 
1  1 + 4θ̄A
+ 4θ̄B
− 3θ̄B
2
2
3
2 2 + 3θ̄A
+ 3θ̄B
− 2θ̄B

(52)

=

3 
2  1 − θ̄A
2
3 1 − θ̄A

(53)

=

3
4 
1  1 − 4θ̄B
+ 3θ̄B
2
3
2 1 − 3θ̄B
+ 2θ̄B

(54)
(55)

E[θi |S1 = 1, S2 = 1] = 1

!

The thresholds θ̄A and θ̄B can be calculated according to EUi (θi = θ̄A , (e1 ; e2 ) : (0; 0)) =
!

EUi (θi = θ̄A , (e1 ; e2 ) : (1; 0)) and EUi (θi = θ̄B , (e1 ; e2 ) : (1; 0)) = EUi (θi = θ̄B , (e1 ; e2 ) :
(1; 0) if S1 = 1 and (e1 ; e2 ) : (1; 1) if S1 = 0 by using (52) to (54). Figure 2 also plots the
equilibrium threshold values θ̄A and θ̄B for the cost level where θ̄C = 1.

Prohibitively high Costs:

For even higher costs there is no dierence between

NoIPE

and IPE, and the threshold can be calculated exactly as under the NoIPE regime (see equation (5)): For c ≥ 21 , no eort is provided in any period.

4.3 Comparison of IPE and No IPE
Theoretical Result 1: IPE increases expected period 1 eort and decreases expected period

2 eort.

Proposition 3. For all c > 0, the perfect Bayesian equilibrium eort probability in t = 1 is
weakly higher in case of IPE than in case of NoIPE. The perfect Bayesian equilibrium eort
probability in t = 2 is weakly higher in case of NoIPE than in case of IPE.

The dierence between NoIPE and IPE is that only under IPE the agents can condition their second-period eort on their rst-period success. Under the NoIPE regime, for a
large range of costs, there is a large share of types who mix between rst-period eort and
second-period eort with equal probability. Under IPE, in a similar range of costs, a large
share of types plays a conditional strategy instead: Exerting eort in the rst period, and
not exerting eort again in the second period in case the rst period resulted in S1 = 1.
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(a) Equilibrium Eort Period 1

0

0.1

0.2
0.3
Cost of Effort

0.4

(b) Equilibrium Eort Period 2

Figure 3: Share of agents exerting eort in each period under NoIPE and IPE
This is rational as the agents learned whether they managed to separate from the very low
types who do not exert eort. In case they exerted eort in the rst period, but were not
successful, they retry separating from the low types by exerting eort in the second period
again. Figures A4 and A5 in the Appendix provide a more detailed illustration of the different strategies.
As can be seen in Figure 3, this results in a shift from second-period to rst-period eort
by introducing IPE. Figure 3 reveals that IPE weakly increases expected period 1 eort,
and weakly decreases expected period 2 eort for the whole range of costs. This nding is
independent of the functional form F (S1 , S2 ) of the principal. Whether the principal prefers
the eort levels of IPE or NoIPE depends on how she values S1 compared to S2 . Dierent
functional forms are imaginable: She might e.g. value the total output at the end of the
second period (F (S1 , S2 ) = S1 + S2 ), or wants to ensure that there is no period without any
output (F (S1 , S2 ) = S1α · S21−α ). The parameter α of this Cobb-Douglas function weights
the priorities between rst and second period output.11 Figure 4 plots dierent functions

F (S1 , S2 ) for the principal's utility and shows for a given cost level whether IPE or NoIPE
would be preferred (or lead to the same expected result).
The gure shows (unsurprisingly) that there are large dierences between preferences for
IPE or NoIPE depending on the functional form one assumes for the principal. The main
nding of the solution of the model is, therefore, that the introduction of an IPE is predicted
11 The weighting of dierent outputs can depend on the context: For a start-up company, it might be of
abundant importance that the early product is of high quality, while in other companies satisfying some
clients might be more important to the principal than satisfying others.
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Figure 4: Expected Utility of principal for dierent utility functions F (S1 , S2 ).
to shift eort from the second to the rst period.

5

Experimental Design and Hypotheses

To test the main nding whether IPE leads to a higher rst-period and lower second-period
eort, I conduct a laboratory experiment. There are multiple behavioral reasons that can
result in further dierences between NoIPE and IPE. In the experiment, I focus on testing
two behavioral inuences: An additional intrinsic motivation to signal talent, and curiosity
about outcomes. In case agents are intrinsically motivated to signal talent, on top of the
extrinsic motivation due to career concerns, eort could increase in both periods. From the
model, it is theoretically unclear how this would inuence the dierence between IPE and
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0.5

NoIPE. The inuence of intrinsic motivation is tested by playing either abstract tasks where
the types of agent are randomly assigned, or answering quiz questions instead, where the

competence level of the agent is determined by their prior knowledge.
If one assumes agents to be curious about the result of their eort, they might punish
the principal for withholding this information by exerting less eort. I test this assumption
by introducing another treatment variation: It is either the principal or the computer who
chooses between IPE and NoIPE. Without including reciprocity in the utility functions,
the theoretical predictions do not dier between the principal or the experimenter deciding
between IPE and NoIPE. Having both dimensions of treatment variation (kind of task and
endogeneity of IPE implementation) also allows to test the interaction eects of curiosity/
reciprocity and intrinsic motivation. The experimental data therefore also allows to test
whether e.g. the withholding of information about the success is particularly punished in
case the agents are intrinsically motivated to signal their type.

5.1 Experimental Design
The treatments of the laboratory experiment dier in two dimensions: 1) whether the principal or the computer decides on NoIPE/ IPE, and 2) whether the task is abstract and the
type randomly assigned to subjects, or the task consists of answering quiz questions correctly
with no type assignment from the experimenter. The implementation of the IPE regime
(computer or principal) is varied within-subject. Half the sessions start with exogenous implementation (by the computer) and the other half start with endogenous implementation
(by the principal). The kind of task (Abstract/ Quiz) is varied between subjects. Subjects
are randomly matched within matching groups of 10 and a stranger matching protocol between rounds is implemented.12
The experiment consists of 10 rounds, and each round consists of two periods. At the
beginning of the experiment, half the subjects are randomly assigned to the role of a principal/observer, the other half to the role of an agent.13 In the Abstract treatments, a random
type (T ype ∈ {0, 1, 2, ..., 100}) is privately assigned to each agent at the beginning of each
round. Each number is equally likely. This type determines the probability of success in
a period within the round. In the Quiz treatment, every subject answers 10 questions at
the beginning of the experiment. Every question reads:

What is the capital of [country]?

with four answer options: The capital, and the three largest other cities in the respective
country. There are 196 countries in the sample, and the ten questions are randomly and
independently drawn from the sample for each subject. The position of the correct answer
12 There are two Abstract sessions with 8 subjects and therefore also only with a matching group size of 8.
13 We use neutral wording in the experiment, for details see the Instructions and the Decision Screens in
Appendices D and E.

25

is also always randomly determined. Afterward, every subject privately learns the number
of correctly answered questions. For the agents, this number determines the type in the
experiment. For the principals, this exercise only serves as an impression about the complexity of the questions. An agent starts a round with a budget of 60 points. In each of the
two periods, the agent can decide whether to invest 30 points in order to have a chance for
success. No other player learns whether an agent invested the 30 points in a period. In case
he decides against spending the 30 points, success is not possible in this period. In case he
decides to invest the 30 points in the Abstract treatments, the probability that success takes
place equals his type (in %). In the Quiz treatments, after choosing whether to invest 30
points, every agent answers again randomly drawn capital questions irrespective of whether
he invested 30 points or not.14 In case the agent decided against spending the 30 points,
success cannot occur in this period. In case he decided to spend the 30 points, success occurs
if at least 7 out of 10 questions are answered correctly. The principal plays two roles: As
principal for an agent he is matched with, and as an observer for another agent from the
same matching group. As the principal, she can choose whether to implement IPE or not in
the endogenous rounds. Her payo in a round equals 50 points for every time the agent she is
matched with has success during the two periods. As an observer, she has to guess the type
of another agent dependent success occurrences in the two periods achieved by this agent in
this round. Using the strategy method (?), the observer learns whether the observed agent

played in an IPE regime and enters a number for each of the four possible cases: 1) No
success; 2) success in the rst period only; 3) success in the second period only; 4) success in
both periods. In the Abstract treatments, this number has to be between 0 and 100 and in
the Quiz treatments, this number has to be between 0 and 10. The observer is incentivized
for accuracy.15 The entered number for the case that actually occurred is payo-relevant
for the round-payo of the agent and the observer. In the Abstract treatments, the entered
number equals the number of points an agent earns in the round. In the Quiz treatment,
ten times the entered number equals the agent's earnings in the round.
At the end of each round, the agent learns his round payo: The number of points the
observer entered minus the potentially paid costs for eort. The principal learns for each
period whether success occurred. The observer does not learn the true type of the agent
during the game (only at the feedback screen at the end of the experiment). If IPE is played,
the agent learns in both periods whether success occurred. If NoIPE is played, the agent
only learns whether success occurred in the second period. At the end of the experiment,
three [two] rounds are randomly determined to be payo relevant for the agent [principal].
14 This excludes the possibility that agents (do not) pay the costs only to be allowed to (not having to)
answer the questions.

15 In the Abstract treatments the round payo of an observer (in points) equals:

entered guess|.

|true

type

100 − |true type −
100 − 10 ·

In the Quiz treatments the round payo of an observer (in points) equals:

− entered

guess|.
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For the observer, two rounds are randomly determined to be payo-relevant. Each point is
converted into Euros with the exchange rate: 25 Points = 1 Euro, and each subject receives
a show-up fee of 3 euro in the Abstract treatments and 5 euro in the Quiz treatments.16
At the end, subjects are asked to answer a short questionnaire about their socio-economic
background and open questions about the behavior in the experiment.
The experiment was programmed with zTree (Fischbacher, 2007), and conducted in the
Lakelab of the University of Konstanz.17 In total, seven sessions with the Quiz treatment
with 10 participants each, and eight sessions with the Abstract treatment with six times 10
subjects and two times 8 subjects were conducted.18 The sessions took place in September
and October 2020, with a total of 146 subjects. Subjects were recruited via hroot (Bock
et al., 2014) from a student subject pool of the University of Konstanz. The average age
of the subjects was 23.34 years (sd = 3.13), 37.67% were male (sd = 0.49), and enrolled in
several dierent majors. The Quiz [Abstract] treatments lasted on average 60 [50] minutes,
including the instruction phase and the post-experimental questionnaire. The average payo
in the Quiz [Abstract] treatment was 13.90 (sd = 2.70) [11.79 (sd = 2.13)] Euros.

5.2 Hypotheses
The experimental design allows testing the following hypotheses, which arise from the solution of the model (Hypothesis 14), from the addition of a potential intrinsic value of
(un)fullled curiosity and reciprocity (Hypothesis 5-6) and, exploratively, intrinsic nonmonetary utility from signaling own competence in the Quiz task (Hypothesis 7). The
costs of 30 points correspond to the cost level of c = 0.3 in the theory section.

Hypothesis 1

The accumulated eort provision over both periods increases with compe-

tence type.

Hypothesis 2

The principal's belief of an expert's competence type increases with success.

Hypothesis 3

With IPE, there is more eort provision in the rst period for a given com-

petence type than without IPE.

Hypothesis 4

Without IPE, there is more eort provision in the second period for a given

competence type than with IPE.

Hypothesis 5

In the endogenous treatments, there is more accumulated eort provided if

the principal chooses to implement IPE than in the exogenous treatments with IPE.
16 The internal rule in our laboratory is to pay subjects an expected hourly wage. As the Quiz treatments
take longer due to the answering of 210 questions by each agent, I chose to increase the showup-fee.

17 Due to the global Covid-19 pandemic in 2020, the maximum number of subjects in the laboratory was

10. For that reason, each session consisted of only one matching group.

18 More sessions will be conducted once the pandemic situation allows to.
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Hypothesis 6

In the endogenous treatments, there is less accumulated eort provision

under NoIPE, compared to NoIPE in the exogenous treatments.

Hypothesis 7

The eects outlined in hypotheses 5 and 6 are stronger in the Quiz treatment

than in the Abstract treatment.
As the theoretical predictions arise using an equilibrium selection criterion, other selection criteria might result in dierent predictions. It is therefore a priori unclear whether the
predicted equilibria will be played. Moreover, the predicted behavior of the principals and
agents involves some depth of strategic reasoning, and it is unclear whether these predictions
are accurate descriptions of actual behavior. Under NoIPE, theory predicts a large share of
experts to randomize between rst- and second-period eort provision. This is at odds with
previous ndings from the literature stating that individuals are not very good at randomizing (e.g. Ochs, 1995). From previous literature, there is also doubt about approximating
the belief updating of individuals by Bayesian updating (e.g. Ouwersloot et al., 1998; Zizzo
et al., 2000). Finally, although previous studies found clear evidence for the curiosity of
subjects (e.g. Alós-Ferrer et al., 2018), and reciprocity (e.g. Falk and Fischbacher, 2006),
whether those two incentives add up in the predicted way is less clear. Hence, none of the
hypotheses is obvious to hold in the laboratory.

6

Results

The results are presented for each hypothesis outlined in section 5.2, in the following order:
(i) results regarding the eort provisions in the dierent treatments and dierent situations,
(ii) results regarding the observers' evaluation behavior, (iii) results regarding the principals'
IPE choices, (iv) overview results on the quiz task and (v) potential reasons for deviations
from the predictions.
Treatment dierences are tested based on standard errors clustered at the matching group
level. For comparisons within the Abstract treatments, the paired structure of the data is
taken into account, which stems from the fact that agents play under both the IPE and
NoIPE regime, with endogenous and exogenous implementation, and as dierent types. For
this purpose, I also run regressions with subject xed eects to only focus on within-subject
dierences.

6.1 Eort Provision of the Agents
Experimental Result 1 (Eort & Type): Hypothesis 1 is conrmed: Eort signicantly
increases with the type of agent.
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Experimental Result 2 (Eort & Period 1): Hypothesis 3 is conrmed for the Abstract
treatments: IPE signicantly increases the eort provision in period 1. For the Quiz treatments, this eect is also visible, but less signicant.

Experimental Result 3 (Eort & Period 2): Hypothesis 4 cannot be conrmed: The
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Figure 5: Eort provision in the rst and second period with and without feedback.
.
For an overview, Figure 5 plots the share of eort provision in the rst and second period.
Table 1 tests the inuence of the existence and the endogeneity of IPE on rst period eort
statistically. Other inuence factors and the behavior over time are explored in more detail
in subsection 6.5. The regressions in table 1 reveal that IPE indeed increases the rst-period
eort. In the Abstract treatment, rst-period eort also highly signicantly depends on the
agent's type. As outlined in more detail in subsection 6.4, the quiz treatment also allows to
calculate a less noisy

true type of agent. This true type is also used in Table 1, column (6).
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The endogeneity of the IPE implementation does not seem to have a statistically signicant
impact on rst-period eort provision, neither in the Abstract nor in the Quiz treatments.
Relevant order eects between sessions that start with the exogenous rounds and the sessions
that start with the endogenous rounds do not seem to be present.
Table 1: Period 1 Eort Decision

Type of Agent

(1)
0.010∗∗∗
(0.001)

Abstract
(2)
(3)
∗∗∗
0.010
0.011∗∗∗
(0.001) (0.001)

(4)
0.044
(0.042)

Quiz
(5)
0.043
(0.043)

True Type
IPE

0.094
(0.056)
0.144∗∗∗
(0.038)

0.128∗
(0.060)

endogenous

0.043
(0.035)

0.095
(0.050)

-0.020
(0.154)

endogenous
× IPE
endorst

0.042
(0.062)

-0.017
(0.045)

0.053
(0.145)

const.
Obs.
Clusters
Fixed Eects
R2

(6)

0.174∗∗∗
(0.033)

0.073
(0.047)

0.064
(0.068)
-0.149∗∗∗
(0.040)

-0.202∗∗
(0.062)

380
8
NO
0.3081

380
8
NO
0.3177

0.043
(0.077)

0.086∗
(0.043)

-0.106
(0.108)

380
8
YES
0.4937

0.140
(0.214)

0.200
(0.212)

-0.171
(0.301)

350
7
NO
0.0295

350
7
NO
0.0417

350
7
NO
0.0463

Notes: OLS regressions on the choice to pay 30 points to have a chance for

success in the rst period in the Abstract ((1) - (3)) and the Quiz ((4) - (6))
treatments. Type of Agent ∈ [0, 100] in the Abstract treatments, and ∈ [0, 10]
in the Quiz treatments. True Type ∈ [0, 10] determines the share of correct
answers, taking all 200 questions into account. IPE denotes the rounds where
the agent received feedback after the rst period. endogenous denotes the
rounds where the principal (instead of the computer) chooses whether IPE
is played. endorst denotes the treatments that start with the endogenous
rounds and end with the exogenous rounds. (3) contains agent-xed eects.
Standard-errors are clustered at the session level. ∗ p < 0.1, ∗∗ p < 0.05,∗∗∗
p < 0.01.

To explore the second-period eort, Table 2 reports the results of an OLS regression
that does not dierentiate between endogenous and exogenous treatments. Note that every
agent received feedback about the second period's success. The main driver of the predicted
eect of IPE, that subjects who succeeded in the rst period stop exerting eort in the
30

second period, does not show signicantly in the data. That is probably the reason why the
overall eect of IPE on period 2 eort is close to zero, as can be seen in columns (1) and
(4). In the quiz treatment, exerting eort in the rst period (irrespective of success) is a
very strong predictor for eort in the second period. Including agent-xed-eects, however,
diminishes this signicant eect. This dierence in signicance leads to conclude that the
between subject dierences in eort provision in the Quiz tasks are quite high, and that this
signicant eect is not driven by within-subject dierences in willingness to provide eort
in the quiz task.
Table 2: Period 2 Eort Decision

Type of Agent

Abstract
(1)
(2)
(3)
0.007∗∗∗ 0.005∗∗ 0.007∗∗∗
(0.001) (0.002) (0.002)

(4)
0.032
(0.041)

Quiz
(5)
0.015
(0.029)

True Type
IPE

0.063∗
(0.032)
-0.063
(0.062)

-0.036
(0.033)

eort Period 1

0.164
(0.133)

eort Period 1
× IPE
eort Period 1
× IPE × Success P. 1
const.
Obs.
Clusters
Fixed Eects
R2

(6)

-0.002
(0.056)

-0.046
(0.046)

-0.036
(0.050)

0.025
(0.113)

0.289∗∗∗
(0.053)

0.274∗∗∗
(0.056)

0.090
(0.061)

0.134
(0.092)

-0.030
(0.083)

-0.018
(0.088)

-0.037
(0.072)

-0.098
(0.101)

0.169
(0.118)

0.133
(0.090)

0.164
(0.213)

0.144
(0.160)

-0.134
(0.182)

350
7
NO
0.0130

350
7
NO
0.1332

350
7
NO
0.1483

-0.007
(0.059)

0.036
(0.062)

380
8
NO
0.1625

380
8
NO
0.1983

380
8
YES
0.4101

0.002
(0.043)

Notes: OLS regressions on the choice to pay 30 points to have a chance for success in
the second period in the Abstract ((1) - (3)) and the Quiz ((4) - (6)) treatments. Type
of Agent ∈ [0, 100] in the Abstract treatments, and ∈ [0, 10] in the Quiz treatments.
True Type ∈ [0, 10] determines the share of correct answers, taking all 200 questions
into account. IPE denotes the rounds where the agent received feedback after the rst
period. eort Period 1 equals one if the costs of 30 points have been paid in the rst
period. Success P. 1 denotes the rounds where rst period eort resulted in success.
Standard-errors are clustered at the session level.
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∗

p < 0.1,

∗∗

p < 0.05,

∗∗∗

p < 0.01.

Experimental Result 4 (Eort & Reciprocity): Hypotheses 5 and 6 cannot be conrmed: Neither positive nor negative reciprocity is visible in the data. Therefore, hypothesis
7 can also not be conrmed.
Figure 6 illustrates the inuence of the endogeneity of IPE. By plotting the overall eort
in a round, it becomes visible that the predicted reciprocal behavior is not present.19 While
Hypothesis 5 and 6 assume positive and negative reciprocity, respectively, this behavior is
not visible in the data. The dierence between overall eort provision between exogenous
rounds with IPE and endogenous rounds with IPE is insignicant for both, the Abstract
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and the Quiz treatments.
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by computer
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by principal

(b) Quiz Treatments

Figure 6: Overall eort provision ∈ [0, 2] in the game.

6.2 Observers' Evaluation Behavior
Experimental Result 5 (Observer Behavior): Hypothesis 2 is conrmed: observing
success more often signicantly increases the belief about an agent's type.

Figure 7 shows a c.d.f. of the observers' beliefs about an agent's type. The observer was
informed whether the observed agent received feedback after the rst period. The graphs
show that the signaling incentives to provide eort are well present in the experiment: Having
Success more often increases the beliefs entered by the observers. The dierence between
the beliefs after two success occurrences and after only one success occurrence is highly
signicant for both the quiz (p < 0.001) and the abstract (p = 0.001) treatments.20 Similarly,
the dierence in the beliefs after no success occurrence and after one success occurrence is
19 The current number of observations does not allow to claim a precisely estimated zero-eect. With
increasing number of observations (once sessions can be conducted again), the reciprocity results will become
more informative.

20 The results stem from t-tests, clustered at the principal level.
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Figure 7: CDF of Observers' Evaluations

Notes: (SS);(SN);(NS);(NN) correspond to the belief about the type of agent that had (Success, Success ); (Success, No Success ); (No Success, Success ) and (No Success, No Success )
respectively. This evaluation was conducted via strategy method, without feedback between
the experimental rounds.
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signicant for both the quiz (p = 0.018) and the abstract (p < 0.001) treatments. The
dierence between the beliefs after success in the rst period only and success in the second
period only are not signicant: for both the abstract and the quiz treatment it holds that
this dierence is neither signicant in case IPE was played, nor in case NoIPE was played
(p > 0.1).
Table 3 provides OLS regressions on the treatment dierences for observers' average behavior. The regressions reveal that the observers do not seem to condition their assessments
on the endogeneity or the existence of IPE in a signicant way.21
Table 3: Observers' Beliefs about Agent's Type
Abstract

Quiz

SS
(1)
2.804
(4.494)

SN
(2)
-3.501
(2.718)

NS
(3)
0.777
(3.012)

NN
(4)
-5.644
(3.975)

SS
(5)
0.295
(0.319)

SN
(6)
0.044
(0.316)

NS
(7)
0.277
(0.357)

NN
(8)
-0.320
(0.312)

endogenous

-1.040
(2.944)

-0.300
(1.616)

-1.277
(1.777)

-1.244
(2.188)

-0.228
(0.427)

0.083
(0.392)

-0.047
(0.342)

0.276
(0.341)

endogenous
×IP E

3.415
(3.671)

1.816
(2.173)

1.096
(3.399)

0.020
(3.584)

0.017
(0.446)

-0.124
(0.387)

-0.109
(0.377)

0.196
(0.410)

61.664∗∗∗
(3.519)

53.469∗∗∗
(1.653)

52.336∗∗∗
(1.864)

36.531∗∗∗
(2.786)

6.108∗∗∗
(0.386)

5.237∗∗∗
(0.260)

5.247∗∗∗
(0.260)

4.344∗∗∗
(0.335)

380
38
0.0120

380
38
0.0088

380
38
0.0029

380
38
0.0219

350
35
0.0041

350
35
0.0003

350
35
0.0038

350
35
0.0080

IP E

const.
Obs.
Clusters
R2

Notes: OLS regressions of the observers' beliefs for the dierent possible success occurrences. IPE denotes the
rounds where the observes agent received feedback after the rst period. endogenous denotes the rounds where
another principal (instead of the computer) chose whether IPE is played. Standard-errors are clustered at the
principal level. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

6.3 Principals' IPE Choices
In half the rounds, the principals can choose whether the agent they are matched with
receives information about the rst-period performance or not. In the experimental data,
in 78.4 % [71.4 %] of the cases in the Abstract task [in the Quiz task], the principal chooses
to provide feedback.22 Table 4 regresses the round-payo of the principal on the occurrence
of IPE in the endogenous and the exogenous rounds.23 The regressions reveal that the
21 Including subject xed eects to the regressions in Table 3, and thereby disregarding the between-subject
dierences and making use of the design that subjects played in exogenous as well as endogenous rounds,
and in some rounds, the observed agent played IPE and in some rounds, he did not, does not change the
observer results qualitatively.

22 As can be seen in Figure 4 (a), the principal's expected payo under IPE is only slightly higher in the

game-theoretical solution that does not include reciprocity.

23 The payo was either

0, 50,

or

100

Points, dependent on whether success was realized zero, one, or two

times in a round.
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existence of IPE signicantly increases the principal's payo. In the Quiz treatment, the
positive inuence of IPE is driven by the endogenous rounds.24
Table 4: Principal's Payo in a Round

IPE

Abstract
(1)
(2)
7.534
10.428∗∗
(4.389)
(4.327)

Quiz

(3)
5.230∗∗∗
(1.712)

(4)
1.016
(1.346)

endogenous

-0.942
(7.825)

-6.667
(3.992)

endogenous
× IPE
const.

-4.437
(10.547)

9.784∗∗∗
(2.419)

Obs.
Clusters
R2

20.155∗∗∗
(4.058)

20.455∗∗∗
(3.141)

14.336 ∗∗∗
(2.020)

16.667∗∗∗
(3.012)

380
8
0.0105

380
8
0.0143

350
7
0.0075

350
7
0.0137

Notes: OLS regressions of the principals payo in a round

in the Abstract ((1) and (2)) and the Quiz ((3) and (4))
treatments. IPE denotes the rounds where the observes
agent received feedback after the rst period. endogenous
denotes the rounds where another principal (instead of the
computer) chose whether IPE is played. Standard-errors are
clustered at the matching-group level. ∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗
p < 0.01.

In the post-experimental questionnaire, principals answered the free-form question "What

motivated your decision whether Player A receives feedback about the success in period 1?".
Answering this question was voluntary and unincentivized. We can therefore not draw causal

claims from the given answers, but looking at the answers might still give insights into the
principal's motivations. Table B2 in appendix C contains a comprehensive list of the answers
the principals gave in the questionnaire. Categories that stand out are the willingness to
be kind to the agent, randomly choosing, and coming up with mechanisms why IPE does
(not) lead to more success. Most of the answers can be classied in the last category, with
proposed mechanisms of e.g. reciprocity, a change in risk attitude for the agents, and higher
motivation in case a positive result gets known.
24 I expect the results to become even more informative, once all the sessions have been conducted.
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6.4 Knowledge in the Quiz Task
To be a suitable task for the given research question, the Quiz task has to fulll the following criteria: i) The knowledge in the questions during the game has to correlate with the
knowledge at the beginning of the game (that determines the type the observers have to
estimate);25 ii) The knowledge should not change much over the time of the experiment; and
iii) the task should reveal dierences in knowledge between the subjects, be easy enough that
people do know some answers, and hard enough that no ceiling eect occurs. The following
analyses show that all three criteria are fullled.
Table 5: Agent's Answers in Quiz
#Correct
Period 1
(1)
0.406∗∗∗
(0.109)

#Correct
Period 2
(2)
0.241∗∗∗
(0.079)

Round

-0.026
(0.031)

-0.026
(0.027)

const.

3.783∗∗∗
(0.620)

4.514∗∗∗
(0.467)

350
35
0.1301

350
35
0.0553

Agent Type

Obs.
Clusters
R2

Notes: OLS regressions of the number
of correct answers in the quiz task in
the rst period of a round (1) and
the second period of a round (2).
The maximum of correct answers in
a period (and the maximum value of
type) is 10, and 10 rounds were played.
Standard-errors are clustered at the
agent level. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗
p < 0.01.

Table 5 regresses the number of answers at the beginning of the game (the agent's type
for the remainder of the experiment) on the number of correct answers during the game.
The highly signicant correlation between agent type and correct answers in both periods
of a round shows that i) is fullled. The insignicance of the round coecient suggests that
ii) is fullled.
Figure 8 plots the number of correct answers initially, and Figure 9 plots the number of
correct answers during the game. Both graphs show that iii) is also met to a high degree.
25 Note that by experimental design the subjects had to answer the questions irrespective of whether IPE
is played, and irrespective of whether the costs for a chance of success are paid.
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Figure 8: Distribution of Correct Quiz Answers at the Beginning of the Game

6.5 Potential Reasons for Deviations from Hypothesized Behavior
The PBE analysis predicts that the eect of IPE on overall eort is very small, but that
IPE increases the rst-period eort and decreases the second-period eort. However, in
the data, the eect on the second-period eort does not show. In theory, the eect of the
lower period-two eort comes from those agents who learned that they were successful in
the rst period, and do not have to exert eort anymore to separate from the low types.
The most prominent potential reasons for the deviation are a lack of understanding of the
incentives or social preferences towards the principal. To get an impression of the relevance
of these reasons, one can use the data from the post-experimental questionnaire.26 Next to
the subjects math grade in high school (that usually serves as a good proxy for cognitive

"How much emphasis did
you place on the payos of the other players in your decision behavior?". Table 6 regresses
ability), subjects also answered the 7-point Likert scale question

the period-two eort for subjects who learned that they were successful in the rst period
on the answers in the questionnaire. It reveals for the Abstract treatments that, while the
reported math grade does not seem to inuence the eort decisions in the experiment, the
fairness question does. It, therefore, seems as if social preferences are at least one of the
reasons for ndings that deviate from theory. In the Quiz treatments, where the intrinsic
motivation to have success is higher, such a correlation is not visible in the data.
26 However, as the questionnaire was unincentivized and self-reported, these ndings have to be handled
with caution.
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Figure 9: Distribution of number of correct Quiz answers by the agents in the rst (a) and
second (b) period of a round.

6.5.1 Best Reply Behavior
The game is interactive. While theory assumes principals to be capable of Bayesian updating,
whether the actual observer's behavior indeed sets the incentives as theory would predict is
not clear. The theoretical predictions outlined in Proposition 1 and 2 predict the following
behavior in the Abstract treatments with the cost level of 30 points:
Without IPE, agents with θi < 0.63 should not exert eort in any period. Agents with a
type θi ≥ 0.63 should be indierent between investing eort only in the rst, or only in the
second period. No agent should prot from exerting eort twice. Given the empirical beliefs
of observers, exerting no eort leads to an average payo of 35.98 points. Exerting eort only
in the rst period leads to an expected payo of θi ·53.34−30 points, and exerting eort only
in the second period leads to an expected payo of θi ·51.77−30 points. Exerting eort twice
leads to an expected payo of θi2 ·61.21+θi ·(1−θi )·53.34+(1−θi )·θi ·51.77+(1−θi )2 ·35.98−60
points. These calculations reveal that not exerting eort is the empirical best response in
the game - irrespective of the type of agent.
With IPE, the PBE outlined in Proposition 2 predicts that agents with a type lower
than 60 should refrain from exerting eort, agents with a type between 60 and 65 should
exert eort only in the rst period, and agents with a type higher than 65 are predicted to
play the conditional strategy: exerting eort in the rst period, and exerting eort in the
second period only if the rst period did not result in success. However, with the stated
beliefs of the observer: 30.17 (No Success, No Success); 50.86 (Success, No Success); 53.01
(No Success, Success); and 65.87 (Success, Success) it again holds that not exerting eort
would be the best reaction to the empirical beliefs.
Given the true choice data of the agents, one can also look at what the

correct beliefs of

the observers should be in the Abstract treatments. At rst, we look at the NoIPE rounds:
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Table 6: Second Period Eort after Success (IPE)
Abstract
(1)
(2)
∗∗∗
0.011
0.010∗∗
(0.003) (0.003)

Quiz
(3)
(4)
0.036
0.031
(0.033) (0.033)

Fairness

0.065∗∗
(0.023)

0.064∗∗
(0.027)

-0.058
(0.045)

-0.055
(0.044)

Math Grade

0.000
(0.046)

-0.004
(0.046)

0.030
(0.056)

0.016
(0.051)

Type of Agent

Male

-0.033
(0.088)

-0.240
(0.244)

endogenous

-0.114
(0.125)

0.010
(0.070)

const.

-0.474∗
(0.233)

-0.339
(0.284)

0.522 ∗∗
(0.181)

0.601∗∗
(0.199)

Obs.
Clusters
R2

83
8
0.2154

83
8
0.2248

50
7
0.1054

50
7
0.1292

Notes: OLS regressions of the second period eort

provision in a round in the Abstract ((1) and (2)) and
the Quiz ((3) and (4)) treatments. Only data of agents
who were successful in the rst period and played in
the IPE treatment is used. Fairness ∈ [1, 7] denotes
the answer to above mentioned question. Math Grade
is self reported and ranges from 1 (good) to 6 (bad).
endogenous denotes the rounds where another principal
(instead of the computer) chose whether IPE is played.
Standard-errors are clustered at the matching-group
level. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.

No success in any period resulted from agents with the average type 39.19. Success only in
the rst [second] period resulted from agents with the average type 69.10 [60.29], and success
in both periods resulted from agents with the average type 86.43. In the IPE rounds, no
success resulted from agents with the average type 36.37, success only in the rst [second]
period arose from agents with the average type 65.11 [62.17], and success in both periods
resulted from agents with the average type 83.05. Comparing these best-response beliefs
reveals that observers were on average too pessimistic: the true types of agents were on
average higher for every case. Therefore, due to the low beliefs of the observers, the true
incentives to exert eort were in the experiment lower than theory would predict.
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In the Quiz treatments, if no IPE was implemented, the observers' beliefs increased from

4.44 (NN), over 5.27 (SN) and 5.23 (NS) to 6.03 (SS). With IPE the average beliefs were 4.31
(NN), 5.26 (SN), 5.43 (NS), and 6.28 (SS). As exerting eort costs 30 points and an increase
in beliefs of one digit increases the payo by 10 points, the dierence in the observers' beliefs
are also in the Quiz treatment not sucient to have eort provision as the best-reaction.
The correct beliefs, given the data of the experts, would be without IPE: 5.27 (NN), 5.75
(SN), 5.65 (NS), and 7.5 (SS). With IPE these numbers change to 5.42 (NN), 5.75 (SN),
5.62 (NS), and 7 (SS). Again, the observers' average beliefs are too pessimistic compared to
the best reaction given actual behavior.

6.5.2 Behavior over Time and Learning
The experiment lasts for 10 rounds. At the end of each round, a principal learns how often
success occurred, and an agent learns the success in period 1 (in the rounds with IPE), the
success in period 2, and the observer's belief about his type. The observer does not get
feedback about the belief accuracy before the end of the experiment.

Observer

Table B1 in appendix C shows that over time, observers only change their

estimation signicantly after two No Success observations in the Abstract treatment. This
increasing trend might be explained by observing No Success more often than expected in
their role as principals.

Agent

To see in how far the eort provision changes over time, Figures B1 and B2 in

appendix C plot the rst and the second period eort provision for the Abstract treatments
(Panels a) and the Quiz treatments (Panels b) over the course of the experiment. These
gures illustrate the following: In the Quiz treatment, the agents' willingness to pay 30 points
declines over time. An intuitive reason is that the capital questions are more dicult than
what one would expect in the beginning, and it takes time to nd out that the knowledge
about many countries is limited. The gures also reveal that dierence between NoIPE and
IPE in Quiz treatments in the rst period eort stems from the periods in the middle and
the end of the game. While the eort levels are very similar in the rst three periods, the
decline in rst period eort provision without IPE is stronger than with IPE.
For the Abstract treatments, these gures are similarly insightful: While the second
period eort is relatively stable over time, the time trend in the rst period also seems to
depend on the regime. Looking at the rounds with IPE, there is a clear downward slope in
the eort provision. Without IPE, the pattern looks quite stable at a lower level.
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7

Discussion and Conclusion

Investigating IPEs with a career-concern assumption reveals an important theoretical tradeo. The competence-signaling incentives of the employees lead to eort provision. A manager
who has to decide on the implementation of an objective IPE protocol should be aware of
the theoretical trade-os in this context. Implementing an IPE in the company is predicted
to increase the eort provision prior to the evaluation, but has, theoretically, the costs of
negative spill-overs to later periods by lower eort provision afterwards. Experimentally,
however, while the positive eect of IPE can be conrmed by the data, the negative eects
on later periods does not materialize. This nding arises in the laboratory in two dierent
contexts, a task with low intrinsic motivation and a task with high intrinsic motivation.
Testing in how far these results hold for real companies in the real world would be an interesting step for future research. The current paper provides a clear and clean experimental
design that could be slightly adapted and easily be conducted as an RCT in a real company.
The results of the paper can also be applied to dierent contexts: A professor who hires
a new PhD student and who is interested in research output of this students might consider whether to commit to a performance evaluation after program halftime. On top of
all the well-known eects (e.g. being able to stop individuals who may waste their time in
academia, giving guidance before the projects are written up, having to pay the time-costs
of the evaluation, etc.), this paper adds a new eect to consider. In case the following assumptions are fullled: a) PhD students are better informed about their level of intelligence
or their opportunity costs of time than their supervisor, b) the supervisor is better in assessing the quality of a research idea than the PhD student, and c) the student, among other
things, values a high belief about his competence and his career prospects in the eyes of
the supervisor, an interim performance evaluation would increase the probability that eort
is provided early on. The theoretical downside is that students who learn that their early
progress is of high quality such that they know that the supervisor believes them to be of
high competence would lead students to become lazy in the later part of their studies. This
negative eect, however, does not occur in the experimental test of the model, so it might
well be that despite the theoretically ambiguous eect, an implementation of IPE could be
the strictly dominant strategy. However, the fear that withholding information on purpose
has negative eects on the eort provision due to reciprocal concerns does not seem to be
justied by the data from the experiment.
While the current model can be easily applied to limited contracts where employees might
end in another job where the former principal provides a letter of reference, the implications
for a longer employment with potentially multiple IPEs on a regular basis are not obvious.
Therefore, enriching the model to more periods with multiple IPEs might be an interesting
agenda for future research.
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A

Real-world Data

The Linked Personnel Panel provides the answers of a survey conducted in 2016 and 2017
(Mackeben et al., 2018). The survey asks various questions including eort provision, skill
relative to co-workers, and whether performance evaluations take place on a regular basis.

Eort
Provision is the answer to the question "Compared to my colleagues, my work eort is [much
lower] [lower] [approximately equal] [higher] [much higher]". IPE has the value 1 (0) if the
answer to the question "Is your performance regularly being evaluated by a supervisor in a
predetermined procedure?" is yes (no). Skill ranges from 1 to 5 and is the answer to the
statement "Compared to the colleagues, my capabilities are [much lower] [lower] [approximately equal] [higher] [much higher]". For the ease of interpretation, the regression uses the
indicator variable high skill if respondents assess their capability as approximately equal or
higher. Another variable from the questionnaire data that is used is Functional Area, which
is either Production, Sales/Marketing, Administration, or Service. The variable Position
dierentiates between unskilled, trained, specialist, foreman, and head foreman.
Table A1 reports results from OLS regressions on eort provision by the respondents.

Table A1: Eort Provision in Company

IPE

(1)
0.002
(0.020)

high Skill
IPE
× high Skill
const.
Functional Area f.e.
Position f.e.
Obs.
R2

(2)
-0.001
(0.020)

(3)
0.269∗∗
(0.118)

(4)
0.307∗∗
(0.118)

(5)
0.473∗∗
(0.189)

0.682∗∗∗
(0.059)

0.805∗∗∗
(0.080)

0.809∗∗∗
(0.080)

0.897∗∗∗
(0.137)

-0.277∗∗
(0.119)

-0.322∗∗∗
(0.120)

-0.512∗∗∗
(0.193)

3.655∗∗∗
(0.014)

2.995∗∗∗
(0.059)

2.875∗∗∗
(0.079)

2.848∗∗∗
(0.080)

2.621∗∗∗
(0.144)

NO
NO
6211
0.0000

NO
NO
6152
0.0210

NO
NO
6152
0.0219

YES
NO
6038
0.0242

YES
YES
2087
0.0452

Notes: OLS regression on the self-reported relative eort provision
∈ [1, 5] in the workplace. IPE denotes whether respondents indicated

that their performance is regularly being evaluated by a supervisor in a
predetermined procedure. high Skill is an indicator variable with value
one if respondents report their capabilities to be equal or (much) higher
than the capabilities of their colleagues. Columns (4) and (5) contain
xed eects for the functional area in the company, and column (5)
contains xed eects for the position in the company. Data is taken
from the Linked Personal Panel (Mackeben et al., 2018).∗ p < 0.1, ∗∗
p < 0.05, ∗∗∗ p < 0.01.
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Theoretical Appendix

A1 NoIPE
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Figure A1: (No IPE) Principal's belief about the probability that a certain θi leads to a
certain (S1 , S2 ) realization, in case a two-threshold strategy is played.
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A1.1 NoIPE: θ̄A for medium costs
Solving formula (14) for equilibrium value θ̄A (c) under the NoIPE regime with costs

c≤

1
2

2
9

≤

leads to

2

 (3c−1)
−
(3c−4)2
θ̄A =

9c
3c−4

−

2(3c−1)3
9(3c−4)3

+

q

432c4 −1296c3 +1008c2 +20c+5  1
(3c−4)4
3

6
1

−

−

2

9(3c − 4)2 ( (3c−1)
(3c−4)2

6 3 (18c2 − 39c + 11)
q
4
3 +1008c2 +20c+5 1
2(3c−1)3
9c
− 3c−4 − 9(3c−4)3 + 432c −1296c
)3
(3c−4)4

c − 31
3c − 4

The plot of θ̄A (c) can be found in Figure 1 for the values
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2
9

≤ c ≤ 12 .
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Figure A2: (IPE) Principal's belief about the probability that a certain θi leads to a certain
(S1 , S2 ) realization, in case a two-threshold strategy is played. The solid lines correspond to
the strategies outlined in (27), and the dashed lines correspond to the strategies outlined in
(28).
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A3 Additional Insights to Proposition 3
Thresholds IPE and NoIPE
1
0.9
0.8

Thresholds

0.7
0.6
0.5
0.4

NoIPE
A
NoIPE
B
IPE
A
IPE
B
IPE
C

0.3
0.2
0.1
0
0

0.1

0.2
0.3
Cost of Effort

0.4

0.5

Figure A3: Equilibrium values of θ̄A ,θ̄B , and θ̄C for IPE and NoIPE.
Figure A3 combines the threshold values of θ̄A (c), θ̄B (c), and θ̄C (c) for NoIPE (Figure 1)
and IPE (Figure 2) in one graph. For c ≥ 0.5, no eort is provided under IPE and NoIPE,
neither in the rst, nor in the second period. Proposition 3 is therefore fullled for these
very high cost levels.

First-period eort
unconditionally

For high cost levels, where no eort is provided in both periods

(θ̄CIP E

N oIP E
= θ̄B
= 1), the share of agents exerting eort in the rst period
N oIP E
). Under IPE, the share exerting eort in the rst period
under NoIPE equals 0.5(1 − θ̄A
IP E
equals (1 − θ̄A ).
Figure A4 provides an overview of the agents' expected utility for the dierent strategies
under NoIPE (panel (a)) and IPE (panel (b)), given the principals' beliefs. The payo
maximizing strategies are outlined in panels (c) and (d). These graphs show, that for every
level of costs, there are weakly more types exerting eort in the rst period (in green) under
IPE than under NoIPE.

Second-period eort

Similarly, Figure A5 provides an overview of the agents' expected

utility for the dierent strategies under NoIPE (panel (a)) and IPE (panel (b)), given the
principals' beliefs. The payo maximizing strategies are outlined in panels (c) and (d).
These graphs show, that for every level of costs, there are weakly more types exerting eort
in the second period (in green) under NoIPE than under IPE. The conditional strategy,
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Figure A4: Expected Utility of dierent strategies given the principals' beliefs. Green color
corresponds to strategies with rst period eort, Blue color corresponds to strategies without
rst period eort.
where agents exert eort initially and only exert eort in the second period in case success
did not occur in the rst period, is outlined in red. Comparing the areas in panels (c) and
(d) reveals that a large share of agents mixes with 50 % probability between exerting eort
or not under NoIPE. Under IPE, a large share of agents plays this conditional strategy.
Proposition 3 claims that the expected eort in the second period is larger under NoIPE
than under IPE. As the red (IPE) and the checkered (NoIPE) areas overlap, it remains to
show that more eort is provided in the checkered area than in the red area. The overlapping
only occurs for types θi > 0.5. Therefore, the probability that no success occurred in the
rst period for these types playing the conditional strategy is smaller than 0.5. For that
reason, the claim in the proposition holds.

50

EU[e 1=1,e2=0]

1

EU[cond. strategy]
EU[e 1=0,e2=0]

1

EU[e 1=0,e2=0]

EU[e 1=0,e2=1]

EU[e 1=1,e2=1]

0.5

Expected Utility

Expected Utility

EU[e 1=0,e2=1]

0

-0.5

EU[e 1=1,e2=0]
EU[e 1=1,e2=1]

0.5

0

-0.5
.5

.5
0.4
0.3
0.2
0.1

Cost of Effort

0

0.2

0

0.4

0.6

0.8

0.4

1

0.3
0.2
0.1

Cost of Effort

Type of Agent

0

0.2

0

0.4

0.6

0.8

1

Type of Agent

(a) Expected Utility for dierent strategies under

(b) Expected Utility for dierent strategies under

NoIPE

IPE

EU[e 1=1,e2=0]
EU[e 1=0,e2=0]

.5

EU[cond. strategy]
EU[e 1=0,e2=0]

.5

EU[e 1=0,e2=1]

EU[e 1=0,e2=1]

EU[e 1=1,e2=1]

EU[e 1=1,e2=0]

0.4

Cost of Effort

Cost of Effort

0.4

0.3

0.3

0.2

0.2

0.1

0.1

0

EU[e 1=1,e2=1]

0
0

0.2

0.4

0.6

0.8

1

0

0.2

Type of Agent

0.4

0.6

0.8

1

Type of Agent

(c) Range of Expected Utility maximizing strate-

(d) Range of Expected Utility maximizing strate-

gies under IPE

gies under IPE

Figure A5: Expected Utility of dierent strategies given the principals' beliefs. Green color
corresponds to strategies with second period eort, Blue color corresponds to strategies
without second period eort. Red color corresponds to the conditional strategy where second
period eort is only provided after no success in the rst period.
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C

Further Experimental Results

B1 Behavior over Time
Table B1: Observers' Beliefs about Agent's Type
Abstract

Round
const.
Obs.
Clusters
R2

Quiz

SS
(1)
0.581
(0.422)

SN
(2)
0.222
(0.190)

NS
(3)
-0.022
(0.216)

NN
(4)
0.832∗∗
(0.312)

SS
(5)
-0.034
(0.048)

SN
(6)
-0.036
(0.044)

NS
(7)
-0.046
(0.045)

NN
(8)
-0.026
(0.039)

59.860∗∗∗
(3.712)

51.130∗∗∗
(1.656)

52.334∗∗∗
(1.800)

29.093∗∗∗
(2.156)

6.360∗∗∗
(0.347)

5.457∗∗∗
(0.255)

5.604∗∗∗
(0.252)

4.509∗∗∗
(0.260)

380
38
0.0057

380
38
0.0021

380
38
0.0000

380
38
0.0148

350
35
0.0015

350
35
0.0032

350
35
0.0051

350
35
0.0011

Notes: OLS regressions of the observers' beliefs for the dierent possible success occurrences. Standard-errors

are clustered at the principal level. Clustering standard-errors at the matching group level or including observer
xed eects does not change the results qualitatively. ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Figure B1: First period eort provision over time.
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Figure B2: Second period eort provision over time.
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B2 Explanation for IPE Choice of Principals
In the post-experimental questionnaire, principals answered the non-incentivized free form

"What motivated your decision whether Player A receives feedback about the success in period 1?". In Table B2, I provide a translation of the given answers, sorted in
question:

dierent categories that seem to stand out. For some answers, the categorization is debatable. For this reason I transparently provide the verbatim answers, and not just a number
of answers falling in the dierent categories following my own judgment.
Table B2: Principal's Answers to open IPE-choice Question
Treatment

Answer

Quiz
Quiz
Quiz

More information is always better.
Nothing. It does not harm A.
Rather provide feedback, such that the person can better assess
herself.
In my opinion, member A should receive as much information as
possible, to be better able to decide on whether to pay the 30 points
in round two or not.
I do not begrudge feedback for member A.
I gave feedback most of the time to be better able to assess how
one performed.
I just thought feedback does not harm and I myself would like to
know.
I always decided in favor of feedback, because member A can better
inuence his number of points. So whether he pays the 30 points
or whether it might not be worth it.

Category: IPE is better for Agent

Quiz
Quiz
Quiz
Quiz
Abstract

Category: IPE is (not) better for Principal
Quiz
Quiz
Quiz
Quiz
Quiz
Quiz
Quiz
Quiz
Quiz
Quiz

At rst I thought that feedback positively inuences the second
period as motivation. Both times that was not the case. Therefore,
without feedback in the following.
With feedback the Members A had more often success apparently.
I have the assumption that with (positive) feedback, die chance for
success increases in the second period.
How it inuenced success. If person A got no feedback, maybe
he/she wants to pay again in the second period.
On the results from the previous rounds.
Previous successes in period 2.
No feedback, such that member A is not deterred in case of no
success, to pay 30 points for period 2.
On the results from previous rounds in case of feedback.
On the success that did not come, even after learning whether success occurred in period 1.
Giving feedback as it can only be protable for member B.
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Table B2: Principal's Answers to open IPE-choice Question (continued)
Treatment

Answer

Quiz

I always preferred that member A receives feedback, as I thought
it to be important for success.
Without feedback there couldn't be any bad news, what leads people to be more risk seeking.
Feedback such that A does again in case of success, has higher
motivation to try again in case of no success.
Nothing, I always gave feedback hoping that A will then be more
generous.
With feedback seemed more clever, as one can increase the percentage points that 1 is no success and 2 is.
If I do not allow feedback, A would think that I only want him
to invest and he would react negatively. Therefore I allowed for
feedback in general, to signal a cooperation, although it is pointless
with such small percentages.
I thought feedback may increase the willingness to incet 30 points.
Whether I would have given feedback to myself. Sometimes also
alternated and checked whether success changes (type A being more
risk loving in case of feedback).
Feedback increases the probability that A pays in Period 2.
Whether or not success was achieved in the previous rounds.
That member A is more willing to invest the 30 points if success
already occurred.
Did not put focus on anything in particular, I just thought that
without feedback it is more likely to pay again.
I thought what I would prefer, because knowing the result of the
rst round inuences my decision for the second one, although both
is random.
I always provided feedback. In case Member A has for example
around type 50 and in the rst period no success, the probability
for success in the second period has to be high. And as member
B I always guessed for the statistical probability, therefore, I think
that makes sense.
For me it was decisive that I gured that member A feels more safe
in his decision in period 1 for numbers between 35 and 60, if he
knows whether success occurred. Is member A with feedback more
risk loving in the rst period?
The decision whether to pay in a period should not depend on the
previous round, but on the probability. Therefore I decided that
member A should not get feedback.
I gured that positive feedback leads to a higher probability that
member A strives for success further.

Category: IPE is (not) better for Principal (continued)
Quiz
Abstract
Abstract
Abstract
Abstract

Abstract
Abstract
Abstract
Abstract
Abstract
Abstract
Abstract
Abstract

Abstract

Abstract
Abstract

Category: random
Quiz

Nothing in particular.
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Table B2: Principal's Answers to open IPE-choice Question (continued)
Treatment

Answer

Quiz

sometimes like this, sometimes like that to check whether something
changes.
always alternated.
random.
always alternated.
nothing.
I alternated. It is unclear whether it indeed leads to an advantage
for myself.
nothing.
I could not imagine that it indeed makes a dierence whether A
knows about the result or not.

Category: random (continued)
Quiz
Quiz
Quiz
Quiz
Abstract
Abstract
Abstract

Category: always Feedback
Quiz
Quiz
Abstract
Abstract
Abstract
Abstract

principally always allowed feedback.
Didn't know why one should not provide feedback.
always gave feedback.
basically always in favor of feedback, twice without though.
always decided to give him feedback.
always feedback.

Abstract

There was in general no point in being benevolent. A never wanted
to achieve success.

Category: Miscellaneous
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D

Decision Screens

Translations of the German texts (from top to bottom of each screen) are provided in the
gure notes.

C1 Abstract Treatments

Figure C1: Endogenous Treatment, Principal.
Notes:

Round 1: Decision about Feedback.

You can choose for this round, whether Member A of your

group learns whether or not Success was achieved in Period 1. With feedback. Without feedback.
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Figure C2: Endogenous Treatment, Agent.
Notes: Round 1, Period 1. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 1. The observer guesses your type depdendent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:
round your type is

46,

48%.

Not paying

30 points.

Probability for Success:

0%.

Reminder: In this

and Member B of your Group decided, that you receive feedback about the Success

in Period 1.

Figure C3: IPE treatment, Agent.
Notes: Round 1, Period 2. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 2. The observer guesses your type depdendent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:
round your type is

46.

48%.

Not paying

30 points.

Probability for Success:

0%.

Reminder: In this

You decided to pay the costs in the rst Period. You had Success in the rst Period.
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Figure C4: Exogenous Treatment, Agent.
Notes: Round 1, Period 1. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 1. The observer guesses your type depdendent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:
round your type is

41,

41%.

Not paying

30 points.

Probability for Success:

0%.

Reminder: In this

and it was randomly determined that you receive no feedback about the Success in

Period 1.

Figure C5: NoIPE Treatment, Agent.
Notes: Round 1, Period 2. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 2. The observer guesses your type depdendent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:
round your type is

41.

41%.

Not paying

30 points.

Probability for Success:

You decided to pay the costs in the rst Period.
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0%.

Reminder: In this

Figure C6: Observer.
Notes: Round 1: Type Assessment. Enter for each of the following cases an estimate about Member A's

type. The observed Member A received Feedback about the Period 1 Success prior to the decision whether
to pay in Period 2. At the end of the experiment you will learn which of the cases indeed occurred. Only the
assessment for this case is payo-relevant. Enter your assessment for the case that no Success was achieved
in Period 1 and Period 2. Your Assessment:

15.

Enter your assessment for the case that no Success was

achieved in Period 1 and Success was achieved in Period 2. Your Assessment:

40.

Enter your assessment for

the case that Success was achieved in Period 1 and no Success was achieved in Period 2. Your Assessment:

40.
60.

Enter your assessment for the case that Success was achieved in Period 1 and Period 2. Your Assessment:
The level of your assessment for the relevant case determines the payo of Member A. The closer your

assessment to the true type of the observed Member A, the higher is your round payo.

Figure C7: Agent.
Notes: Round 1: roundpayo. In the rst period you decided to pay the costs of

30.
60 − 1 ∗ 30 − 0 ∗ 30 + 40 = 70

you decided not to pay the costs of
therefore:

The observer estimated your type to be
Points.

60

30.
40.

In the second Period
Your roundpayo is

Figure C8: Principal.
Notes: Round 1: Roundpayo. Member A in your Group achieved Success in the rst Period of this round.

Member A of your group achieved no Success in the second Period of this round.
Member B is therefore:

1 ∗ 50 + 0 ∗ 50 = 50

Points.
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Your roundpayo as

C2 Quiz Treatments

Figure C9: Quizquestions.
Notes: What is the capital of Spain? Madrid. Barcelona. Sevilla. Valencia.

Figure C10: Endogenous treatments, Principal.
Notes: Round 1: Decision over feedback. You can now choose for this round whether member A from your

group learns whether period 1 resulted in success or not. With feedback. Without feedback.
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Figure C11: Endogenous treatments, Agent.
Notes: Round 1, Period 1. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 1. The observer guesses your type depdendent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30

0%.

Reminder: In order

to have success, you need to correctly answer at least seven out of the 10 questions.

Member B of your

points. Probability for Success:

?%.

Not paying

30 points.

Probability for Success:

group determined that you receive feedback about the result in Period 1.

Figure C12: IPE treatment, agent.
Notes: Round 1, Period 2. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 2. The observer guesses your type dependent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:

?%.

Not paying

30 points.

Probability for Success:

0%.

Reminder: In order

to have success, you need to correctly answer at least seven out of the 10 questions. You decided to pay the
costs in the rst Period. You had Success in period 1.
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Figure C13: Exogenous treatments, Agent.
Notes: Round 1, Period 1. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 1. The observer guesses your type dependent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points.

Probability for Success:

?%.

Not paying

30

points.

0%.

Probability for Success:

Reminder: In

order to have success, you need to correctly answer at least seven out of the 10 questions. It was randomly
determined that you receive no feedback about the success in Period 1.

Figure C14: NoIPE, Agent.
Notes: Round 1, Period 2. You can now choose whether you want to pay the costs of

30

points in order to

have a chance for Success in Period 2. The observer guesses your type dependent on your Success in Period
1 and your Success in Period 2. Success increases the roundpayo of Member B of your group. Paying 30
points. Probability for Success:

?%.

Not paying

30 points.

Probability for Success:

0%.

Reminder: In order

to have success, you need to correctly answer at least seven out of the 10 questions. You decided to pay the
costs in the rst Period.
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Figure C15: Observer.
Notes: Round 1: Type Assessment. Enter for each of the following cases an estimate about Member A's

type. The observed Member A received no Feedback about the Period 1 Success prior to the decision whether
to pay in Period 2. At the end of the experiment you will learn which of the cases indeed occurred. Only the
assessment for this case is payo-relevant. Enter your assessment for the case that no Success was achieved
in Period 1 and Period 2.

Your Assessment:

2.

Enter your assessment for the case that no Success was

achieved in Period 1 and Success was achieved in Period 2. Your Assessment:

4.

Enter your assessment for

the case that Success was achieved in Period 1 and no Success was achieved in Period 2. Your Assessment:

4.
6.

Enter your assessment for the case that Success was achieved in Period 1 and Period 2. Your Assessment:
The level of your assessment for the relevant case determines the payo of Member A. The closer your

assessment to the true type of the observed Member A, the higher is your round payo.

Figure C16: Agent.
Notes: Round 1: Roundpayo. In the rst period you decided to pay the costs of

30. The observer
60 − 1 ∗ 30 − 0 ∗ 30 + 10 ∗ 4 = 70 Points.

you decided not to pay the costs of
therefore:
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30.
4.

estimated your type to be

In the second Period
Your roundpayo is

Figure C17: Principal.
Notes: Round 1: Roundpayo. Member A in your Group achieved Success in the rst Period of this round.

Member A of your group achieved no Success in the second Period of this round.
Member B is therefore:

1 ∗ 50 + 0 ∗ 50 = 50

Points.
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Your roundpayo as

E

Experimental Instructions

An English translation of the Instructions for the Quiz treatments (endogenous IPE rst)
as well as for the Abstract treatments (exogenous IPE rst) is provided. The instructions of
the other treatments (Quiz, exogenous IPE rst; Abstract, endogenous rst) are very similar
and omitted here. The original German instructions are available upon request. translation
in progress
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D1 Quiz Treatment
Experimentbeschreibung Runden 1 - 5

Überblick
Willkommen zu diesem Experiment. Wir bitten Sie während des Experiments nicht mit anderen
Teilnehmern zu sprechen und Ihre Mobiltelefone und anderen mobilen elektronischen Geräte
auszuschalten.

Für die Teilnahme an der heutigen Session wird Ihnen die erreichte Auszahlungssumme in den
nächsten Tagen auf Ihr Konto überwiesen. Die Höhe der Auszahlung hängt zum Teil von Ihren
Entscheidungen, zum Teil von den Entscheidungen anderer Teilnehmer und zum Teil vom Zufall ab.
Es ist daher wichtig, dass Sie vor Beginn des Experiments die Instruktionen sorgfältig durchlesen und
verstehen.

In diesem Experiment läuft jede Interaktion zwischen den Teilnehmern über die Computer, vor
denen Sie sitzen. Sie werden anonym mit einander interagieren und ihre Entscheidungen werden
lediglich zusammen mit ihrer zufälligen ID Nummer gespeichert. Weder Ihr Name noch die Namen
anderer Teilnehmer werden bekannt gegeben, weder heute noch in zukünftigen schriftlichen
Auswertungen.

Die heutige Session beinhaltet mehreren Runden. Am Ende werden insgesamt 2 bzw. 3 Runden
zufällig ausgewählt und ausbezahlt. Die nichtausgewählten Runden werden nicht ausbezahlt. Ihr
Auszahlungsbetrag ergibt sich aus den verdienten Punkten in den ausgewählten Runden,
umgerechnet in Euro, sowie ihrer Show-up Fee von 5 Euro. Die Umrechnung der Punkte in Euro
geschieht wie folgt: Jeder Punkt ist 4 Cent wert, so dass gilt:
25 Punkte = 1 Euro
Jeder Teilnehmer wird privat ausbezahlt, so dass andere Teilnehmer nicht sehen können, wie viel Sie
verdient haben.

1
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Experimentbeschreibung Runden 1 - 5

Experiment
Das Experiment besteht aus zwei Teilen mit insgesamt 10 Runden. Die Runden innerhalb der Teile 1
(Runden 1 – 5), und 2 (6 – 10) sind jeweils vom Aufbau her identisch. Die Instruktionen für den
zweiten Teil erhalten Sie nach Beendigung des ersten Teils.
Am Anfang des Experiments wird für Sie entweder die Rolle Mitglied A oder Mitglied B / Beobachter
zufällig bestimmt. Diese Rollen behält jeder Teilnehmer für das gesamte Experiment bei.

Die Gruppe
In der ersten Runde werden Sie einer Großgruppe von 10 Mitgliedern zugeteilt. Am Anfang jeder
Runde werden aus Ihrer jeweiligen Großgruppe zufällig zwei Teilnehmer neu bestimmt, die in dieser
Runde eine Gruppe bilden. Jede Gruppe besteht aus einem Mitglied A und einem Mitglied B. Die
Mitglieder einer Gruppe werden somit jede Runde zufällig neu bestimmt.

Allgemeiner Aufbau einer Runde
Jede Runde besteht aus zwei Perioden. In jeder Periode beantwortet jedes Mitglied A 10 Quizfragen
über die Hauptstadt von zufällig ausgewählten Ländern. Bevor das Mitglied A die Fragen sieht,
entscheidet es, ob es Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in dieser Periode zu
haben. Erfolg ergibt sich, wenn man die Kosten von 30 Punkten bezahlt, und mindestens 7 der 10
Fragen korrekt beantwortet. Der Erfolg in einer Periode bestimmt die Auszahlung des Mitglieds B der
eigenen Gruppe. Am Ende einer Runde schätzt ein Beobachter anhand der Erfolge dieses Mitglieds A
in dieser Runde, wie viele Fragen dieses Mitglied A zu Beginn des Experiments richtig beantwortet
hat. Diese Schätzung bestimmt die Rundenauszahlung des Mitglieds A.

Mitglied A
Zu Beginn des Experiments beantwortet jedes Mitglied 10 Fragen über Hauptstädte von Ländern.
(siehe Abbildung 1). Diese abgefragten Länder werden für jedes Mitglied zufällig ausgewählt, wobei
jedes der 194 Länder, die abgefragt werden können, gleich wahrscheinlich ist. Aus der Anzahl der
korrekt beantworteten Fragen ergibt sich der Typ des Mitglieds A in diesem Experiment (eine Zahl
zwischen 0 und 10). Diesen Typ behält ein Mitglied A über das gesamte Experiment bei. Mitglied B
der eigenen Gruppe erfährt den Typ des Mitglieds A nicht.
Mitglied A startet jede Runde mit einem Budget von 60 Punkten.
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Abbildung 1: Exemplarisches Bild einer zufällig ausgewählten Quizfrage. Jedes Mitglied A beantwortet in jeder Periode und
einmalig zu Beginn des Experiments 10 solcher zufällig ausgewählten Fragen.

In jeder Runde muss das Mitglied A zwei Entscheidungen fällen (siehe Abbildungen 2 und 3):
1. Ob es in der ersten Periode Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in der
ersten Periode zu haben.
2. Ob es in der zweiten Periode Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in der
zweiten Periode zu haben.
Nach jeder Auswahl, ob die 30 Punkte bezahlt werden, um Chance auf Erfolg zu haben, beantwortet
Mitglied A wieder 10 Fragen über Hauptstädte von zufällig ausgewählten Ländern. Erfolg bedeutet
mindestens 7 der 10 Fragen korrekt zu beantworten. Entscheidet sich ein Mitglied A dagegen, die
Kosten von 30 Punkten in einer Periode zu bezahlen, kann auch kein Erfolg in dieser Periode
stattfinden, unabhängig davon wie viele Fragen korrekt beantwortet werden. Entscheidet sich ein
Mitglied A dafür, die Kosten von 30 Punkten in einer Periode zu bezahlen, hat das Mitglied, wenn es
mindestens 7 der 10 folgenden Fragen korrekt beantwortet, Erfolg. Beantwortet es weniger als 7
Fragen korrekt hat es kein Erfolg. Kein anderer Teilnehmer erfährt, ob Mitglied A sich dazu
entschieden hat die Kosten zu bezahlen.
Erfolg in einer Periode erhöht die Rundenauszahlung des Mitglied B der gleichen Gruppe. Ein
Beobachter (ein Mitglied B einer anderen Gruppe) gibt, abhängig von den Erfolgsfällen einer Runde,
eine Schätzung über darüber ab, wie viele Fragen dieses Mitglied A zu Beginn des Experiments
korrekt beantwortet hat. Diese Schätzung bestimmt die Rundenauszahlung von Mitglied A: Je höher
die Schätzung die Mitglied B abgibt, desto höher die Rundenauszahlung von Mitglied A.
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Abbildung 2: Exemplarisches Bild der Entscheidung von Mitglied A ob es in der ersten Periode 30 Punkte zahlt, um Chance
auf Erfolg in der ersten Periode zu haben. In diesem Beispiel hat Mitglied B der eigenen Gruppe entschieden, dass Mitglied A
Feedback über den Erfolg von Periode 1 erhält.

Abbildung 3: Exemplarisches Bild der Entscheidung von Mitglied A ob es in der zweiten Periode 30 Punkte zahlt, um Chance
auf Erfolg zu haben. In diesem Beispiel hat Mitglied B der eigenen Gruppe entschieden, dass Mitglied A Feedback über den
Erfolg von Periode 1 erhält. In diesem Beispiel hatte Mitglied A in der ersten Periode Erfolg.
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Die Auszahlung eines Mitglied A in einer Runde ist demnach:





60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) + 10 ∗ 𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A
entschieden hat in keiner Periode die 30 Punkte für Chancen auf Erfolg zu zahlen.
60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) − 30 (𝑍𝑎ℎ𝑙𝑢𝑛𝑔 𝑓ü𝑟 𝐶ℎ𝑎𝑛𝑐𝑒 𝑎𝑢𝑓 𝐸𝑟𝑓𝑜𝑙𝑔 𝑖𝑛 𝑒𝑖𝑛𝑒𝑟 𝑃𝑒𝑟𝑖𝑜𝑑𝑒) +
10 ∗ 𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A entschieden hat in einer der beiden
Perioden die 30 Punkte für Chancen auf Erfolg zu zahlen.
60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) − 60 (𝑍𝑎ℎ𝑙𝑢𝑛𝑔 𝑓ü𝑟 𝐶ℎ𝑎𝑛𝑐𝑒 𝑎𝑢𝑓 𝐸𝑟𝑓𝑜𝑙𝑔 𝑖𝑛 𝑏𝑒𝑖𝑑𝑒𝑛 𝑃𝑒𝑟𝑖𝑜𝑑𝑒𝑛) +
10 ∗ 𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A entschieden hat in beiden Perioden
die 30 Punkte für Chancen auf Erfolg zu zahlen.

Beispiel: Ein Mitglied A entscheidet sich in der ersten Periode die 30 Punkte für Chance auf Erfolg
nicht zu bezahlen. In der zweiten Periode entscheidet sich das Mitglied A die 30 Punkte für Chance
auf Erfolg zu bezahlen. Der Beobachter schätzt den Typ des Mitglied A auf 6 falls in der ersten
Periode kein Erfolg und in der zweiten Periode Erfolg eingetreten ist (der Beobachter schätzt also
dass von diesem Mitglied A zu Beginn des Experiments 6 von 10 Fragen korrekt beantwortet
wurden). Außerdem schätzt der Beobachter den Typ des Mitglied A auf 3, falls in keiner der beiden
Perioden der aktuellen Runde Erfolg eingetreten ist (der Beobachter schätzt also, dass von diesem
Mitglied A zu Beginn des Experiments 3 von 10 Fragen korrekt beantwortet wurden). Beantwortet
das Mitglied A in der zweiten Periode also mindestens 7 der 10 Fragen korrekt, beträgt die
Auszahlung: 60 - 30 + 60 = 90 Punkte, und wenn es weniger als 7 Fragen korrekt beantwortet beträgt
die Auszahlung von Mitglied A 60 - 30 + 30 = 60 Punkte.

Abbildung 4: Exemplarisches Bild der Rundenzusammenfassung für Mitglied A.
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Mitglied B / Beobachter einer anderen Gruppe
Mitglied B beantwortet zu Beginn des Experiments auch 10 zufällig ausgewählte Quizfragen, um
einen Eindruck über die Schwierigkeit der Fragen zu erhalten. Danach erfährt das Mitglied B wie viele
der 10 Fragen es korrekt beantwortet hat.
Ein Mitglied B entscheidet zu Beginn jeder Runde, ob das Mitglied A der eigenen Gruppe Feedback
über Erfolg in der ersten Periode erhält oder nicht (siehe Abbildung 5). Dies bestimmt, ob das
Mitglied A der eigenen Gruppe nach der Entscheidung, ob es in der ersten Periode 30 Punkte
bezahlt, aber bevor es die Entscheidung für Periode 2 trifft, erfährt, ob in Periode 1 Erfolg
eingetreten ist oder nicht.
Am Ende jeder Runde erhält das Mitglied B der Gruppe 50 Punkte für jeden Erfolg des Mitglied A der
eigenen Gruppe. Hat das Mitglied A also Erfolg in beiden Perioden einer Runde, beträgt die
Rundenauszahlung des Mitglied B 100 Punkte. Hat das Mitglied A nur in einer Periode Erfolg, beträgt
die Rundenauszahlung des Mitglied B 50 Punkte. Hat das Mitglied A in beiden Runden kein Erfolg,
beträgt die Rundenauszahlung des Mitglied B 0 Punkte. Mitglied B erfährt niemals, ob das Mitglied A
der eigenen Gruppe in einer Periode 30 Punkte bezahlt hat, um Chance auf Erfolg zu haben, oder
nicht.
Abbildung 5: Entscheidung von Mitglied B, ob Mitglied A der eigenen Gruppe in dieser Runde über den Erfolg in Periode 1 informiert wird
oder nicht.

Als Beobachter, beobachtet ein Mitglied B das Mitglied A einer anderen Gruppe. Hier gibt der
Beobachter für jeden möglichen Erfolgsfall eine Schätzung des Typs von Mitglied A ab (siehe
Abbildung 6).
Die Auszahlung für den Beobachter ist wie folgt:

𝑅𝑢𝑛𝑑𝑒𝑛𝑎𝑢𝑠𝑧𝑎ℎ𝑙𝑢𝑛𝑔 = 100 − 10 ∗ |𝐴𝑏𝑔𝑒𝑔𝑒𝑏𝑒𝑛𝑒 𝑆𝑐ℎä𝑡𝑧𝑢𝑛𝑔 − 𝑡𝑎𝑡𝑠ä𝑐ℎ𝑙𝑖𝑐ℎ𝑒𝑟 𝑇𝑦𝑝 𝑣𝑜𝑛 𝑀𝑖𝑡𝑔𝑙𝑖𝑒𝑑 𝐴|
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Je näher der Beobachter also mit seiner Schätzung am wahren Typ des Mitglieds A ist, desto höher ist
die Rundenauszahlung des Beobachters. Die abgegebene Schätzung für den Fall, der tatsächlich
eingetreten ist, ist hierfür relevant. Die Angegebene Schätzung für den tatsächlich eingetretenen Fall
bestimmt die Rundenauszahlung des beobachteten Mitglieds A.
Erst am Ende des gesamten Experiments erfährt ein Beobachter seine Rundenauszahlung, und
erfährt vorher nicht, welcher Fall für den er eine Schätzung abgegeben hat tatsächlich in einer Runde
relevant war.
Abbildung 6: Exemplarisches Bild über die Einschätzung des Beobachters über den Typ von Mitglied A einer anderen Gruppe. Erst am Ende
des Experiments erfährt der Beobachter, welcher der vier Fälle tatsächlich eingetreten ist und demnach für ihn auszahlungsrelevant ist.

Abbildung 7: Exemplarisches Bild der Rundenzusammenfassung für Mitglied B.
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Feedback einer Runde
Mitglied B lernt am Ende jeder Runde wie oft Erfolg von Mitglied A erreicht wurde (0-, 1- oder 2-mal).
Mitglied B lernt den Typ des Mitglieds A nicht, und auch nicht ob Mitglied A die Kosten für die
Chance auf Erfolg bezahlt hat.
Ein Beobachter erfährt am Ende der Runde nicht welcher der vier Fälle tatsächlich eingetreten ist.
Erst am Ende des Experiments lernt er für die zwei zufällig ausgewählten Runden den wahren Typ des
beobachteten Mitglieds A. Der Beobachter lernt nicht, ob dieses Mitglied A die Kosten für die Chance
auf Erfolg bezahlt hat.
Mitglied A und Mitglied B lernen nach den 10 Fragen zu Experimentbeginn, wie viele Fragen richtig
beantwortet wurden. Mitglied A erfährt in jeder Runde ob es in der zweiten Periode Erfolg erreicht
hat. Außerdem lernt das Mitglied A seine Rundenauszahlung, also die Einschätzung des Beobachters
des Typs von Mitglied A. Mitglied B der eigenen Gruppe entscheidet, ob das Mitglied A in einer
Runde erfährt ob in der ersten Periode Erfolg erreicht wurde. Entscheidet sich Mitglied B einer
Gruppe für eine Runde "mit Feedback", so erfährt das Mitglied A nach der ersten Periode und vor der
zweiten Periode einer Runde, ob Erfolg in der ersten Periode erreicht wurde. Entscheidet sich ein
Mitglied B für eine Runde "ohne Feedback", so erfährt Mitglied A nie, ob Periode 1 dieser Runde zu
Erfolg geführt hat.

Gesamtauszahlung
Die Auszahlung am Ende des Experiments für Mitglied A setzt sich zusammen aus:



Rundenauszahlung aus 3 zufällig ausgewählten Runden.
5 Euro für das rechtzeitige Erscheinen.

Die Auszahlung am Ende des Experiments für Mitglied B / Beobachter setzt sich zusammen aus:




Rundenauszahlung für Mitglied B aus 2 zufällig ausgewählten Runden.
Rundenauszahlung für Beobachter aus 2 zufällig ausgewählten Runden.
5 Euro für das rechtzeitige Erscheinen.

Fragen?
Bitte nehmen Sie sich Zeit, um die Instruktionen noch einmal durchzugehen. Wenn Sie eine Frage
haben, geben Sie bitte ein Handzeichen. Ein Experimentleiter kommt dann an Ihren Platz und
beantwortet die Frage persönlich. Wenn Sie der Meinung sind alles verstanden zu haben, klicken Sie
auf dem Bildschirm bitte auf „Start“. Als nächstes folgen Kontrollfragen auf dem Bildschirm. Die
Kontrollfragen sollen sicherstellen, dass jeder Teilnehmer die Instruktionen verstanden hat. Die
Antworten beeinflussen die Auszahlung nicht. Nach Beantwortung der Kontrollfragen können sie
durch „weiter“-Klicken die Lösungen sehen und Ihre Angaben mit den richtigen Antworten
vergleichen. Wenn alle Teilnehmenden die Kontrollfragen beantwortet haben, und alle Unklarheiten
geklärt sind, beginnt das Experiment.
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Überblick
Willkommen zu diesem Experiment. Wir bitten Sie während des Experiments nicht mit anderen
Teilnehmern zu sprechen und Ihre Mobiltelefone und anderen mobilen elektronischen Geräte
auszuschalten.

Für die Teilnahme an der heutigen Session wird Ihnen die erreichte Auszahlungssumme in den
nächsten Tagen auf Ihr Konto überwiesen. Die Höhe der Auszahlung hängt zum Teil von Ihren
Entscheidungen, zum Teil von den Entscheidungen anderer Teilnehmer und zum Teil vom Zufall ab.
Es ist daher wichtig, dass Sie vor Beginn des Experiments die Instruktionen sorgfältig durchlesen und
verstehen.

In diesem Experiment läuft jede Interaktion zwischen den Teilnehmern über die Computer, vor
denen Sie sitzen. Sie werden anonym mit einander interagieren und ihre Entscheidungen werden
lediglich zusammen mit ihrer zufälligen ID Nummer gespeichert. Weder Ihr Name noch die Namen
anderer Teilnehmer werden bekannt gegeben, weder heute noch in zukünftigen schriftlichen
Auswertungen.

Die heutige Session beinhaltet mehreren Runden. Am Ende werden insgesamt 2 bzw. 3 Runden
zufällig ausgewählt und ausbezahlt. Die nichtausgewählten Runden werden nicht ausbezahlt. Ihr
Auszahlungsbetrag ergibt sich aus den verdienten Punkten in den ausgewählten Runden,
umgerechnet in Euro, sowie ihrer Show-up Fee von 3 Euro. Die Umrechnung der Punkte in Euro
geschieht wie folgt: Jeder Punkt ist 4 Cent wert, so dass gilt:
25 Punkte = 1 Euro
Jeder Teilnehmer wird privat ausbezahlt, so dass andere Teilnehmer nicht sehen können, wie viel Sie
verdient haben.
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Experiment
Das Experiment besteht aus zwei Teilen mit insgesamt 10 Runden. Die Runden innerhalb der Teile 1
(Runden 1 – 5), und 2 (6 – 10) sind jeweils vom Aufbau her identisch. Die Instruktionen für den
zweiten Teil erhalten Sie nach Beendigung des ersten Teils.
Am Anfang des Experiments wird für Sie entweder die Rolle Mitglied A oder Mitglied B / Beobachter
zufällig bestimmt. Diese Rollen behält jeder Teilnehmer für das gesamte Experiment bei.

Die Gruppe
In der ersten Runde werden Sie einer Großgruppe von 10 Mitgliedern zugeteilt. Am Anfang jeder
Runde werden aus Ihrer jeweiligen Großgruppe zufällig zwei Teilnehmer neu bestimmt, die in dieser
Runde eine Gruppe bilden. Jede Gruppe besteht aus einem Mitglied A und einem Mitglied B. Die
Mitglieder einer Gruppe werden somit jede Runde zufällig neu bestimmt.

Allgemeiner Aufbau einer Runde
Jede Runde besteht aus zwei Perioden. In jeder Periode kann ein Mitglied A entscheiden, ob es
Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in dieser Periode zu haben. Die
Wahrscheinlichkeit Erfolg zu haben, wenn man die Kosten von 30 Punkten bezahlt, sind durch den
Typ des Mitglieds A bestimmt (zwischen 0 und 100 %). Der Erfolg in einer Periode bestimmt die
Auszahlung des Mitglieds B der eigenen Gruppe. Am Ende einer Runde schätzt ein Beobachter den
Typ des Mitglieds A anhand der Erfolge dieses Mitglieds A in dieser Runde. Diese Schätzung bestimmt
die Rundenauszahlung des Mitglieds A.

Mitglied A
Ein Mitglied A startet jede Runde mit einem Budget von 60 Punkten. Zu Beginn jeder Runde, wird
jedem Mitglied A zufällig ein Typ zugewiesen. Dieser Typ ist eine Zahl zwischen 0 und 100, wobei jede
Zahl gleich wahrscheinlich ist. Dieser Typ wird die gesamte Runde beibehalten. Mitglied B der
eigenen Gruppe erfährt den zufällig zugewiesenen Typ des Mitglieds A nicht. In jeder Runde muss das
Mitglied A zwei Entscheidungen fällen (siehe Abbildungen 1 und 2):
1. Ob es in der ersten Periode Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in der
ersten Periode zu haben.
2. Ob es in der zweiten Periode Kosten von 30 Punkten bezahlt, um Chance auf Erfolg in der
zweiten Periode zu haben.
Entscheidet sich ein Mitglied A dagegen, die Kosten von 30 Punkten in einer Periode zu bezahlen,
kann auch kein Erfolg in dieser Periode stattfinden. Entscheidet sich ein Mitglied A dafür, die Kosten
von 30 Punkten in einer Periode zu bezahlen, sind die Chancen auf Erfolg in dieser Periode durch den
Typ bestimmt: Ein Mitglied A vom Typ 60, hat z.B. in jeder Periode in der es die 30 Punkte bezahlt
eine Erfolgschance von 60%. Kein anderer Teilnehmer erfährt, ob Mitglied A sich dazu entschieden
hat die Kosten zu bezahlen.
2
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Erfolg in einer Periode erhöht die Rundenauszahlung des Mitglied B der gleichen Gruppe. Ein
Beobachter (ein Mitglied B einer anderen Gruppe) gibt eine Schätzung über den Typ des Mitglieds A
ab, abhängig von den Erfolgsfällen einer Runde. Diese Schätzung bestimmt die Rundenauszahlung
von Mitglied A: Je höher die Schätzung des Typs die Mitglied B abgibt, desto höher die
Rundenauszahlung von Mitglied A.
Abbildung 1: Exemplarisches Bild der Entscheidung von Mitglied A ob es in der ersten Periode 30 Punkte zahlt, um Chance
auf Erfolg in der ersten Periode zu haben. In diesem Beispiel ist der zufällig zugewiesene Typ 41, und es wurde zufällig
entschieden, dass Mitglied A kein Feedback über den Erfolg von Periode 1 erhält.

Abbildung 2: Exemplarisches Bild der Entscheidung von Mitglied A ob es in der zweiten Periode 30 Punkte zahlt, um Chance
auf Erfolg zu haben. In diesem Beispiel ist der zufällig zugewiesene Typ weiterhin 41, und es wurde zufällig entschieden, dass
Mitglied A kein Feedback über den Erfolg von Periode 1 erhält.
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Die Auszahlung eines Mitglied A in einer Runde ist demnach:





60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) + 𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A entschieden
hat in keiner Periode die 30 Punkte für Chancen auf Erfolg zu zahlen.
60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) − 30 (𝑍𝑎ℎ𝑙𝑢𝑛𝑔 𝑓ü𝑟 𝐶ℎ𝑎𝑛𝑐𝑒 𝑎𝑢𝑓 𝐸𝑟𝑓𝑜𝑙𝑔 𝑖𝑛 𝑒𝑖𝑛𝑒𝑟 𝑃𝑒𝑟𝑖𝑜𝑑𝑒) +
𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A entschieden hat in einer der beiden
Perioden die 30 Punkte für Chancen auf Erfolg zu zahlen.
60 (𝑆𝑡𝑎𝑟𝑡𝑎𝑢𝑠𝑡𝑎𝑡𝑡𝑢𝑛𝑔) − 60 (𝑍𝑎ℎ𝑙𝑢𝑛𝑔 𝑓ü𝑟 𝐶ℎ𝑎𝑛𝑐𝑒 𝑎𝑢𝑓 𝐸𝑟𝑓𝑜𝑙𝑔 𝑖𝑛 𝑏𝑒𝑖𝑑𝑒𝑛 𝑃𝑒𝑟𝑖𝑜𝑑𝑒𝑛) +
𝐸𝑖𝑛𝑠𝑐ℎä𝑡𝑧𝑢𝑛𝑔 𝑑𝑒𝑠 𝐵𝑒𝑜𝑏𝑎𝑐ℎ𝑡𝑒𝑟𝑠, falls Mitglied A entschieden hat in beiden Perioden die 30
Punkte für Chancen auf Erfolg zu zahlen.

Beispiel: Ein Mitglied A vom Typ 20 entscheidet sich in der ersten Periode die 30 Punkte für Chance
auf Erfolg nicht zu bezahlen. In der zweiten Periode entscheidet sich das Mitglied A die 30 Punkte für
Chance auf Erfolg zu bezahlen. Der Beobachter schätzt den Typ des Mitglied A auf 65 falls in der
ersten Periode kein Erfolg und in der zweiten Periode Erfolg eingetreten ist. Außerdem schätzt der
Beobachter den Typ des Mitglied A auf 35, falls in keiner der beiden Perioden Erfolg eingetreten ist.
Mit 20 % Wahrscheinlichkeit (der Typ des Mitglied A), hat Mitglied A in der zweiten Periode Erfolg
und die Auszahlung beträgt demnach: 60 - 30 + 65 = 95 Punkte. Mit 80 % Wahrscheinlichkeit hat
Mitglied A in der zweiten Periode kein Erfolg und die Auszahlung des Mitglied A beträgt 60 - 30 + 35 =
65 Punkte.

Abbildung 3: Exemplarisches Bild der Rundenzusammenfassung für Mitglied A.
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Mitglied B / Beobachter einer anderen Gruppe
Am Ende jeder Runde erhält das Mitglied B der Gruppe 50 Punkte für jeden Erfolg des Mitglied A der
eigenen Gruppe. Hat das Mitglied A also Erfolg in beiden Perioden einer Runde, beträgt die
Rundenauszahlung des Mitglied B 100 Punkte. Hat das Mitglied A nur in einer Periode Erfolg, beträgt
die Rundenauszahlung des Mitglied B 50 Punkte. Hat das Mitglied A in beiden Runden kein Erfolg,
beträgt die Rundenauszahlung des Mitglied B 0 Punkte. Mitglied B erfährt niemals, ob das Mitglied A
der eigenen Gruppe in einer Periode 30 Punkte bezahlt hat, um Chance auf Erfolg zu haben, oder
nicht.
Als Beobachter, beobachtet ein Mitglied B das Mitglied A einer anderen Gruppe. Hier gibt der
Beobachter für jeden möglichen Erfolgsfall eine Schätzung des Typs von Mitglied A ab (siehe
Abbildung 4).
Die Auszahlung für den Beobachter ist wie folgt:

𝑅𝑢𝑛𝑑𝑒𝑛𝑎𝑢𝑠𝑧𝑎ℎ𝑙𝑢𝑛𝑔 = 100 − |𝐴𝑏𝑔𝑒𝑔𝑒𝑏𝑒𝑛𝑒 𝑆𝑐ℎä𝑡𝑧𝑢𝑛𝑔 − 𝑡𝑎𝑡𝑠ä𝑐ℎ𝑙𝑖𝑐ℎ𝑒𝑟 𝑇𝑦𝑝 𝑣𝑜𝑛 𝑀𝑖𝑡𝑔𝑙𝑖𝑒𝑑 𝐴|
Je näher der Beobachter also mit seiner Schätzung am wahren Typ des Mitglieds A ist, desto höher ist
die Rundenauszahlung des Beobachters. Die abgegebene Schätzung für den Fall, der tatsächlich
eingetreten ist, ist hierfür relevant. Die Angegebene Schätzung für den tatsächlich eingetretenen Fall
bestimmt die Rundenauszahlung des beobachteten Mitglieds A.
Erst am Ende des gesamten Experiments erfährt ein Beobachter seine Rundenauszahlung, und
erfährt vorher nicht, welcher Fall für den er eine Schätzung abgegeben hat tatsächlich in einer Runde
relevant war.
Abbildung 4: Exemplarisches Bild über die Einschätzung des Beobachters über den Typ von Mitglied A einer anderen Gruppe. Erst am Ende
des Experiments erfährt der Beobachter, welcher der vier Fälle tatsächlich eingetreten ist und demnach für ihn auszahlungsrelevant ist.
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Abbildung 5: Exemplarisches Bild der Rundenzusammenfassung für Mitglied B.

Feedback einer Runde
Mitglied B lernt am Ende jeder Runde wie oft Erfolg von Mitglied A erreicht wurde (0-, 1- oder 2-mal).
Mitglied B lernt den Typ des Mitglieds A nicht, und auch nicht ob Mitglied A die Kosten für die
Chance auf Erfolg bezahlt hat.
Ein Beobachter erfährt am Ende der Runde nicht welcher der vier Fälle tatsächlich eingetreten ist.
Erst am Ende des Experiments lernt er für die zwei zufällig ausgewählten Runden den wahren Typ des
beobachteten Mitglieds A. Der Beobachter lernt nicht, ob dieses Mitglied A die Kosten für die Chance
auf Erfolg bezahlt hat.
Mitglied A lernt in jeder Runde den eigenen Typ und ob es in der zweiten Periode Erfolg erreicht hat.
Außerdem lernt das Mitglied A seine Rundenauszahlung, also die Einschätzung des Beobachters des
Typs von Mitglied A. Am Anfang einer Runde wird zufällig entschieden, ob das Mitglied A in einer
Runde erfährt ob in der ersten Periode Erfolg erreicht wurde. In einer Runde "mit Feedback", erfährt
das Mitglied A nach der ersten Periode und vor der zweiten Periode einer Runde, ob Erfolg in der
ersten Periode erreicht wurde. In ein Runde "ohne Feedback", so erfährt Mitglied A nie, ob Periode 1
dieser Runde zu Erfolg geführt hat.
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Gesamtauszahlung
Die Auszahlung am Ende des Experiments für Mitglied A setzt sich zusammen aus:



Rundenauszahlung aus 3 zufällig ausgewählten Runden.
3 Euro für das rechtzeitige Erscheinen.

Die Auszahlung am Ende des Experiments für Mitglied B / Beobachter setzt sich zusammen aus:




Rundenauszahlung für Mitglied B aus 2 zufällig ausgewählten Runden.
Rundenauszahlung für Beobachter aus 2 zufällig ausgewählten Runden.
3 Euro für das rechtzeitige Erscheinen.

Fragen?
Bitte nehmen Sie sich Zeit, um die Instruktionen noch einmal durchzugehen. Wenn Sie eine Frage
haben, geben Sie bitte ein Handzeichen. Ein Experimentleiter kommt dann an Ihren Platz und
beantwortet die Frage persönlich. Wenn Sie der Meinung sind alles verstanden zu haben, klicken Sie
auf dem Bildschirm bitte auf „Start“. Als nächstes folgen Kontrollfragen auf dem Bildschirm. Die
Kontrollfragen sollen sicherstellen, dass jeder Teilnehmer die Instruktionen verstanden hat. Die
Antworten beeinflussen die Auszahlung nicht. Nach Beantwortung der Kontrollfragen können sie
durch „weiter“-Klicken die Lösungen sehen und Ihre Angaben mit den richtigen Antworten
vergleichen. Wenn alle Teilnehmenden die Kontrollfragen beantwortet haben, und alle Unklarheiten
geklärt sind, beginnt das Experiment.
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