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Abstract

The timing of performance feedback is a central managerial decision. This paper studies
interim performance evaluations (IPEs) in a two-period signaling model in which career-
concerned agents have private information about their ability. By revealing first-period
performance, IPE expands agents’ strategy space, allowing later effort to be conditioned
on earlier outcomes. Whether this raises or lowers total effort depends on the cost of
effort: below a unique threshold, effort is higher without IPE; above it, effort is higher
with IPE. The model’s predictions are tested in a laboratory experiment at a cost level
above the threshold. Consistent with the model, effort is significantly higher under
IPE. However, contrary to the model’s prediction, second-period effort does not decline
after an early success, so IPE improves performance to a greater degree than theory
anticipates. This pattern holds across two different task environments and regardless

of whether feedback is exogenously assigned or chosen by the principal.
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1 Introduction

Successful management of organizations requires a precise understanding of employees’ in-
centives. One of the primary tasks and goals of leadership is to align employees’ efforts with
the company’s interests. From the employee’s perspective, multiple incentives are at play
in the workplace, one of which is career concerns (Holmstrom, 1999). These concerns can
be modeled within a signaling game framework, in which the desire to signal one’s privately
known talent influences the willingness to exert effort (Spence, 1978). The prerequisites for
such a signaling game include private information about the agent’s competence, successful
task execution as a function of ability and effort, and a reputation for high competence as
part of the agent’s utility function. In equilibrium, such a signaling game can lead to partial
separation of more talented from less talented employees, benefiting the company through
higher levels of effort provision. One of the tools available to managers is control over the
flow of information within the company. This project focuses on the implications of one

specific tool that influences information flow: an Interim Performance Evaluation (IPE).

The literature on IPEs typically assumes that the principal is better informed about the
quality of the agent’s work than the agent himself. Furthermore, most existing studies
assume initial symmetric information about the agent’s ability (Fuchs, 2015; Suvorov and
Van de Ven, 2009; Zhang, 2019; Chen, 2015; Ederer, 2010; Giirtler and Harbring, 2010;
Hansen, 2013), or do not account for different ability types (MacLeod, 2003; Fuchs, 2007;
Maestri, 2012; Lang, 2019; Goltsman and Mukherjee, 2011). In this paper, I also assume
that the principal is better at judging the quality of the agent’s work but deviate from the
existing literature by assuming the agent has superior knowledge about their own talent.!
For example, a principal might be informed about the grades a recent graduate achieved
or read about the agent’s intelligence in a recommendation letter from a former employer.
The agent, however, is more aware of whether the grades were a result of ability or diligence
during his studies. Similarly, the agent likely has a better understanding of the accuracy of
the recommendation letter, such as whether the former employer was lenient in writing it. In
a new work environment, the experienced principal may still be better informed about the
quality of work, while the agent remains better informed about his own level of ability. The

impact of an IPE in a career-concern model with these assumptions has not yet been explored.

To model such a situation, I explore a game that consists of two periods and involves two

LAn exception in the IPE literature is Chen and Stephen Chiu (2013), who also assume the agent is
privately informed about their own talent. However, their paper does not feature career concerns and
assumes a different connection between first- and second-period output.



risk-neutral players: a principal (she) and an agent (he). The agent has a privately known
type that determines his competence. In each period, the agent can choose whether to exert
high effort at an exogenous cost. For a given effort provision, the probability of achieving
success increases with the agent’s type.? The principal’s utility function positively depends
on the successful production of high-quality output in each period. The principal observes
the output quality for each period and updates her beliefs about the agent’s type. As a
shortcut for modeling career concerns, these beliefs (minus the potential costs of effort)
determine the agent’s payoff. In the baseline model, after exerting effort, the agent does not
know the output quality of the first period. It is publicly known whether the principal has
implemented an Interim Performance Evaluation (IPE) protocol in her company. An IPE
informs the agent about the output quality in the first period.> Hence, the main assumptions
of the model are: 1) a career-concerned agent, 2) a principal capable of Bayesian updating, 3)
costly, unobservable effort 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 agent’s
output.

The model is solved using Perfect Bayesian Equilibria with standard equilibrium selection
criteria. The key mechanism is a conditional strategy that IPE enables: agents exert effort
in the first period and only continue to exert effort in the second period if the first period did
not result in success. Under NoIPE, agents cannot observe the first-period outcome before
their second-period decision, so this conditioning is not possible. The conditional strategy
creates two opposing forces. On the one hand, agents who succeed early stop exerting effort
— their first-period success has already sufficiently distinguished them from lower-ability
agents, removing the signaling incentive for a second attempt. On the other hand, the op-
tion to try again only after a failure makes first-period effort more attractive, drawing in
types who would not exert effort at all under NoIPE. Which force dominates depends on the
cost of effort: below a unique threshold, NoIPE generates more total effort; above it, IPE

does.

To test the validity of the assumptions and causally identify behavioral implications poten-
tially relevant to the game, I conduct a controlled laboratory experiment. In this experiment,

I vary the type of task performed, the existence of an IPE, and its endogeneity. Agents can

2Success can be understood as, for example, fulfilling a client’s needs or producing a high-quality good.

3 Although much literature addresses subjective performance evaluations, this study focuses solely on
objective evaluations. While I acknowledge that the principal might have an incentive to misreport the
agent’s performance, this possibility is excluded by design, as it is not the focus of this project. Objective
evaluations can be motivated by factors such as a lying-averse principal, a long-lived principal who wants
to maintain a reputation for honesty, or the outsourcing the IPE to a third party to ensure credibility, as is
common (see, e.g., Klaas et al., 2001).



choose whether to exert monetarily costly effort in each of two periods to succeed in produc-
ing high-quality output. The chance of success depends on the effort exerted and the agent’s
type. The agents’ monetary incentive is based on the belief about his type held by another
subject who observes whether success occurred in a given period. In the experiment, the
implementation of an IPE is varied — either determined exogenously by a randomization
device or chosen endogenously by the principal. This design allows for examining the role of
reciprocity in the setup: a principal who chooses (not) to provide information that the agent
might be interested in could influence effort provision through positive (negative) reciprocity.

To assess the effect of intrinsic motivation, half the subjects play in an Abstract context,
and the other half play in a Quiz context. In the Abstract context, a type is randomly
assigned to each agent, which determines the probability of success in a given period (given
that the exogenous effort cost is paid). Intrinsic motivation is expected to be relatively low
in this treatment. In the Quiz context, however, the agents’ types are not induced but are
based on their prior knowledge. The task consists of answering questions about the capitals
of randomly selected countries. If an agent chooses to pay the exogenous cost and correctly
answers at least 7 out of 10 questions, success is achieved. While the Abstract context
closely tests the model, the Quiz context enhances external validity by using the subjects’
true knowledge distribution as their competence type. It also potentially introduces elements
of intrinsic motivation, curiosity about personal performance, and a non-monetary desire to
demonstrate knowledge to anonymous others.

The experimental test of the model reveals that an IPE indeed increases effort provision.
However, the predicted equilibrium strategy of exerting effort initially and exerting effort
again only following failure is only weakly supported in the Abstract context, while agents
in the Quiz context adopt the opposite strategy: exert effort particularly when success was
achieved in the first period. IPE increases agents’ overall effort provision and principals’ pay-
off. The endogeneity of the IPE is varied by allowing either the principal or the computer to
decide on its implementation. Assuming that agents are curious about their performance and
exhibit reciprocal behavior, one would expect lower effort provision if the principal decides

against the IPE. However, the data do not support the presence of this reciprocal mechanism.

The remainder of the paper is organized as follows. Section 2 reviews the related literature.
Section 3 formalizes the model, and Section 4 characterizes the Perfect Bayesian Equilibria
of the game with and without IPE. Section 5 describes the experimental design and develops
testable hypotheses. Section 6 presents the experimental results and explores potential

explanations for the deviating findings. Section 7 concludes.



2 Related Literature

The project builds on different strands of the literature: the consequences of performance

evaluations, multi-period signaling games, and preferences for information.

Interim Performance Evaluation There is a vast and growing theoretical literature on
the implementation and design of interim performance evaluations. More broadly, IPEs can
be viewed as one particular form of organizational transparency: firms choose how infor-
mation about employees’ actions and outcomes flows within the organization, ranging from
visibility to peers and managers to dashboards and formal interim evaluations. These in-
formation policies can discipline effort through peer monitoring and social pressure (Mas
and Moretti, 2009) or by giving workers direct access to performance analytics that were
previously available only to supervisors (Bernstein and Li, 2026). At the same time, greater
transparency may backfire if it induces concealment that undermines learning and improve-
ment (Bernstein, 2012), or if disclosure emphasizes easily monitored actions and thereby
amplifies conformism driven by career concerns (Prat, 2005). Viewed through this lens, the
principal’s decision to reveal or conceal interim performance information is a choice of in-
formation structure (Kamenica and Gentzkow, 2011), for which credibility and skepticism
become central when information is provided strategically (Milgrom and Roberts, 1986).
There are two main strands within the theoretical IPE literature. The first strand focuses
on subjective, non-verifiable evaluations, while the second, like the current paper, focuses on
objective, verifiable 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 fire agents (Chen, 2015), or costly
justification (Lang, 2019) are needed to provide a credible IPE. The other strand of the lit-
erature focuses on objective performance evaluations. The papers on objective IPEs differ in
the specific assumptions about the game. Chen and Stephen Chiu (2013) assumes that one
final good is produced, and the IPE can increase the agent’s motivation to exert effort in the
second period if performance so far has been good, or decrease it if performance so far has
been bad. However, this trade-off cannot occur in situations where two unrelated products
are produced. IPEs in competitive environments, such as tournaments, create trade-offs in
which agents who learn that they are more likely to be competent exert more effort than
others (Ederer, 2010), or in which agents who learn that they are close to winning exert
more effort than those who are leading or lagging far behind (Giirtler and Harbring, 2010;

Goltsman and Mukherjee, 2011). A related strand of research examines optimal feedback



provision in dynamic contests, identifying when concealing rather than disclosing interim
performance information generates higher effort (Aoyagi, 2010; Ely et al., 2023). In all of
these models, however, effort incentives arise from competition between agents, whereas
the current paper studies the choice between concealment and revelation in a single-agent
career-concern setting.

In career-concern models with IPE, if effort and talent are substitutes in the production
function, a ratchet effect arises in which agents want principals to believe they did not
exert effort, as this would increase the principal’s belief about the agent’s talent (Hansen,
2013). Under a complementary production function instead (as in Dewatripont et al., 1999;
Suvorov and Van de Ven, 2009; Di Pei, 2016; Smolin, 2021), effort is crucial for success, and
the probability of success increases with talent. Under complementary production functions,
this ratchet effect cannot arise.

The assumption 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 almost all studies
on IPEs, while the assumption that an agent is better informed about his own ability is
common to the signaling literature (see Riley (2001) for an overview of the earlier literature).
What appears to be missing from the current literature is the combination of these two
assumptions with the possibility that a principal provides objective performance evaluations.
By assuming symmetric information about the agent’s ability, agents’ equilibrium strategies
do not differ in the first period of a signaling game. The current paper therefore provides a
rationale for observing different effort levels in the first period, that does not rely solely on

mixed-strategy play.

Performance feedback and effort A large experimental literature studies how perfor-
mance feedback affects effort provision, with effects that vary across contexts and depend on
whether the feedback is favorable or unfavorable. Kuhnen and Tymula (2012) find that the
prospect of learning one’s rank raises effort, but that agents who learn that they performed
better than expected subsequently reduce effort, while those who learn that they performed
worse increase it. Field and natural experiments on relative performance feedback document
similarly heterogeneous effects (e.g., Azmat and Iriberri, 2010; Azmat et al., 2019; Eriksson
et al., 2009); see Villeval (2020) for a survey. Two features distinguish the current paper from
this literature. First, most of these studies examine relative performance feedback, where
effort responds to one’s standing among peers, whereas the current paper studies feedback
about an agent’s own output in a non-competitive setting. Second, this literature is largely
reduced-form, whereas the current paper derives the effort response to feedback from an

explicit signaling model, providing a theoretical benchmark against which the experimental



results can be assessed. Notably, the reduction in effort after favorable feedback found by

Kuhnen and Tymula (2012) parallels the stopping effect predicted by the present model.

Repeated Signaling Career-concerns assumptions have been widely used since the semi-
nal work of Holmstrém (1999) and Gibbons and Murphy (1992). Because the current paper
assumes private information about the agent’s talent, its career-concerns model builds on a
signaling game (Spence, 1978) in a multiperiod setting. Depending on the players’ action
spaces, separation of types may or may not be possible. Kaya (2009) studies a repeated
version of a signaling game with persistent binary types and observable history. Because
off-equilibrium-path beliefs are unrestricted, signaling can occur even after full separation of
types. Kaya therefore focuses on the least-cost separating equilibrium, in which the strong
type signals just enough in every period, so that the weak type is not willing to mimic it.
Such full separation can occur only if the outcome variable is continuous and unbounded.
In the current paper, the type variable is continuous while the outcome variable, Success,
is binary, which implies that perfect separation is not possible. This binary outcome vari-
able represents scenarios in which a principal learns whether a client was satisfied with
the agent’s work. Additionally, the least-cost separating equilibrium characterized by Kaya
(2009) depends on differences in the concavities of the payoff functions across types: when
the payoff functions have the same concavity, as in the current model with binary effort
choice, a perfectly separating equilibrium cannot occur. Roddie (2012) derives the Riley
(1979) separating equilibrium for repeated interactions but requires a positive probability of
type change between periods to obtain an equilibrium with signaling efforts in later periods.
Heinsalu (2018) also focuses on costly signaling in a multiperiod model in which effort is
observed with noise. Because costs are convex in his model, there is a trade-off: agents want
to smooth effort over time, but smoothing effort hinders separation possibilities. As in the
early work of Holmstrom (1999), he finds that the more accurate beliefs are, the weaker are
the incentives to exert costly effort. Noldeke and Van Damme (1990) develop a repeated ver-
sion of the Spence (1978) model. They assume that at some point, the payoff from signaling
(being hired at a given wage) is realized, and find that if periods are continuous (i.e., the
time between periods approaches zero), the solution of their model coincides with the stable
outcome of the one-shot game: the Riley (1979) outcome, which is the least-cost separating
equilibrium.

Given the model’s continuous type distribution, a binary effort choice with fixed costs,
and the observation of a binary outcome, a perfectly separating equilibrium cannot exist in
the current model. To derive a testable prediction, one must select among multiple equilibria.

When excluding the no-effort/ no-updating equilibrium, the only remaining equilibrium in



the current setup is semi-separating, in which observing success leads to higher beliefs about
the agent’s competence, and agents in different competence intervals follow different effort

strategies.

Preferences for Information Another relevant strand of literature examines preferences
for information and its timing. This literature is predominantly experimental; one exception
is Golman and Loewenstein (2018), which provides a theoretical foundation for preferences
for non-instrumental information. The experimental findings indicate that agents value re-
ceiving information early (Falk and Zimmermann, 2023; Nielsen, 2020; Ganguly and Tasoff,
2017) and that individuals have a strong desire to learn about one’s relative position in
real effort tasks (Alés-Ferrer et al., 2018). However, whether people react reciprocally by
rewarding other players who provide feedback and punishing those who do not remains an

open empirical question, with no empirical foundation thus far.*

This paper bridges these strands by developing a repeated signaling model of IPE and ex-
perimentally testing how agents respond when a principal either provides or withholds in-

formation that may be intrinsically valuable to them.

3 The Model

3.1 Setup

A principal (she) and an agent (he) engage in a two-period game. The agent ¢ is privately
informed about his competence type 6; ~ U[0, 1] and decides for each period t (t € {1,2})
whether to exert effort by choosing one of two effort levels e; € {e,1} where e > 0.5 Effort
is unobservable to the principal but comes at publicly known cost ¢ > 0 for the agent. In
each period, the agent produces output that can be of high or low quality. The agent does
not observe the quality of the output produced. The probability of Success (S; € {0,1})
in producing high-quality output depends on his competence and effort in the respective

period:

4Reciprocal behavior, however, is well established in other contexts (e.g. Fehr et al., 1997, 2002; Engelmann
and Fischbacher, 2009).

®The modeling choice of ¢ > 0 instead of 0 as the lower effort level eliminates the need of assumptions
about out-of-equilibrium beliefs, as, given the production function, neither success nor failure is proof of high
or low effort provision.



Pr(S;=1)=1—-Pr(S;=0)=6;-¢e (1)

The agent is motivated by career concerns. His utility depends on the posterior belief
about his competence type held by the principal (or an external observer) at the end of the
game.% Incorporating the principal’s belief directly into the agent’s payoff can be interpreted
as a reduced-form representation of the future benefits associated with being perceived as
a higher type. Equivalently, the setup can be viewed as a psychological game with belief-
dependent utility, following standard approaches in the signaling literature (see Battigalli

and Dufwenberg, 2022, for a discussion). The agent’s expected utility is given by

EUi(9i>€1,€2) =K é(51,52) ‘ i, e1,ea| —c- (1{61 = 1} + ]1{62 = 1}), (2)

where é(Sl, Sg) = E[f; | S1, S2] denotes the principal’s posterior belief about the agent’s type
at the end of the second period.

The principal prefers success to failure in each period. Her utility is
Up(S1,82) = F(S1,52),

where F' is strictly increasing in each argument on {0, 1}.

As observer, the observer aims to form accurate beliefs about the agent’s competence:

Uo(S1,85) = — (9(51,52) . 91-)2, (3)

where 6; denotes the agent’s true type, which is unknown to the observer.

At the beginning of the game, the principal commits to one of two publicly observ-
able regimes: interim performance evaluation (/PE) or no interim performance evaluation
(NoIPFE). Under IPE, the principal truthfully reveals the first-period outcome S; to the
agent at the end of period 1. Under NolIPE, the agent does not observe S;.

Timeline. The timing is as follows:

Stage 0 The principal publicly chooses IPE or NolPE. The agent privately learns his type

6In the literature (see, e.g., Visser and Swank, 2007; Levy, 2007; Fehrler and Hughes, 2018; Fehrler and
Janas, 2021), this observer may be the principal or a broader market. In line with the career-concern
literature, I assume that the observer updates beliefs rationally.



Stage 1 The agent privately chooses effort e; € {e,1} and generates outcome S; € {0, 1}.
Stage 2 Information revelation:

— NolIPE: Only the observer observes Sj.

— IPE: Both the observer and the agent observe Sj.
Stage 3 The agent privately chooses effort e; € {¢,1} and generates outcome S, € {0, 1}.

Stage 4 The observer observes (57, 5;) and forms a posterior belief about the agent’s compe-

tence type.”

Stage 5 Payoffs are realized.

4 Equilibrium Predictions

To derive predictions, I characterize the Perfect Bayesian equilibria (PBEs) of the game.
For a given strategy profile, beliefs are formed according to Bayes’ rule whenever possible,
and the agent’s strategy is sequentially optimal for each type at every information set. A
PBE consists of a strategy profile and a belief system that satisfy sequential rationality and
Bayesian consistency.

As is standard in signaling games, the model admits multiple equilibria. When ¢ = 0,
equilibrium selection depends on restrictions on off-path beliefs, since success occurs with
zero probability under low effort. By contrast, when € > 0, both success and failure occur
with positive probability under any effort choice, implying that no observation is off the
equilibrium path. Consequently, there exists a range of effort costs for which, a pooling
equilibrium in which all types choose low effort exists in addition to equilibria with costly
effort provision. In this pooling equilibrium, effort choices do not differ across types, so
success is less informative about competence. As a result, posterior beliefs respond less

strongly to observed success, which in turn weakens incentives to exert effort. Hence, as

1
6

equilibria with positive effort provision continue to exist for all ¢ < % As ¢ increases, the

e — 0, the no-effort strategy profile constitutes an equilibrium for all ¢ > %, even though
range of costs supporting this equilibrium increases until it covers the full range of c as € — 1.

This pooling equilibrium is not useful for comparing the incentive effects of interim per-
formance evaluation. To obtain meaningful predictions, I therefore restrict attention to non-

pooling equilibria with active signaling. In particular, following the equilibrium-selection

"Since no further actions are taken after period 2, whether the agent also observes Sy does not affect
equilibrium behavior.

10



logic of the signaling literature (e.g., Cho and Kreps, 1987; Riley, 1979), I focus on equilibria
that maximize signaling activity, that is, equilibria exhibiting the highest effort level for a
given cost parameter.

Subsection 4.1 presents the equilibrium strategies under the No/PFE regime, and Sub-
section 4.2 presents those under the IPE regime. Subsection 4.3 compares the resulting
predictions under the two regimes regarding expected effort provision and the principal’s
expected payoff. The equilibrium strategies under NoIPE and IPE are stated in Proposi-
tions 1 and 2, respectively, and the resulting differences in effort provision are summarized in
Proposition 3. Appendices B1 and B2 present the derivations of the equilibrium strategies,

and Appendix B3 presents further insights into the comparison summarized in Proposition
3.

4.1 Equilibria in the NolIPE regime
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Figure 1: NoIPE: Competence thresholds 84 and 0 for ¢ — 0 that determine the highest-
effort equilibrium strategies.
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As in all signaling games, the opportunity to separate oneself from other types depends
on the cost of signaling. Consequently, the equilibrium strategies vary with the cost levels.
For very high costs, no type is willing to exert costly effort. For costs close to zero, (almost)
every type exerts effort in each period. For low costs, there is an equilibrium in which high
types exert effort in both periods, medium types exert effort exactly once, and low types
do not exert effort. In this low-cost region, the timing of one-time effort is pinned down
by equilibrium requirements. Since high types exert effort in both periods, the outcomes
(S1,S52) = (1,0) and (S1,S2) = (0,1) are generated symmetrically by high types, but not
necessarily by medium types. If medium types were more likely to exert effort in one period
than in the other, the two one-success outcomes would lead to different posterior beliefs, and
medium types would strictly prefer one timing of effort. Thus, in the low-cost region, agents
who exert effort exactly once randomize with probability 0.5 between first- and second-period
effort.

For intermediate cost levels, exerting effort twice is no longer optimal for any type. Low
types still exert no effort, while sufficiently high types exert effort exactly once. Without
feedback provision, second-period effort cannot depend on the first-period outcome. In the
limiting case (¢ = 0), the timing of this one-time effort is not pinned down uniquely, because
posterior beliefs after (S1,S52) = (1,0) and (S, 52) = (0,1) are the same for any common
interior mixing probability. However, for any ¢ > 0, even if arbitrarily small, inactive
types can also generate success. This breaks the indifference under asymmetric mixing
probabilities: if active types exert effort more often in one period than in the other, the
posterior beliefs following the two one-success outcomes are no longer equal. Hence, with
€ > 0, the interior mixed equilibrium requires symmetric mixing, while pure timing equilibria
also exist in which all active types exert effort only in the first period or only in the second
period. In all three cases, the same threshold separates inactive from active types, and all
active types exert effort exactly once. Total expected effort is therefore identical across these
equilibria, even though the timing of effort differs.

Given thresholds 0 < f4(c) < 0p(c) < 1, Proposition 1 summarizes the active-signaling

equilibria of the NoIPE regime:

Proposition 1. The active-signaling PBE strategies under the NolIPE regime, in the limait
as € = 0, depend on ¢ and have the following threshold structure:
o For 0 <c <2, agents with ; < 4(c) play (e1;e2) = (0;0), agents with O4(c) < 6; <
Op(c) play (e1;e9) = (1;0) or (e1;es) = (0;1) with 50% probability each, and agents
with Og(c) < 0; play (e1;ex) = (1;1).

1

5, agents with 0; < 04(c) play (e1; e2) = (0;0), while agents with 04(c) < 6;

° For%§c<

12



exert effort exactly once. There are three timing equilibria: all active agents play
(e1;e2) = (1;0), all active agents play (e1;e2) = (0;1), or all active agents mix sym-
metrically between (e1;e2) = (1;0) and (ey;es) = (0;1) with probability 50% each. In
all three equilibria, the same threshold 04(c) separates inactive from active types, so

total expected effort is identical.

e Forc> 3, no costly high effort is provided in any period.

1
27
Proof. See Appendix B1. ]

Figure 1 illustrates the equilibrium thresholds across the range of ¢ for which some effort
is still exerted (¢ < %) The green area represents cost-competence combinations for which
effort is exerted in both periods. The red area represents combinations for which no effort
is exerted. The yellow area represents combinations for which agents exert effort exactly
once. In the low-cost region (¢ < %), these agents randomize with probability 0.5 between
exerting effort only in the first period and exerting effort only in the second period. In the
medium-cost region (% <c< %), the yellow area represents the equilibria in which active
agents exert effort only in the first period, only in the second period, or mix symmetrically
between the two. Appendix B1 presents the derivations of the equilibrium strategies in detail

and provides visualizations of the equilibrium belief-updating behavior.

4.2 Equilibria in the IPE regime

The key difference between IPE and NolIPE is that agents under IPE learn the outcome of
the first period before deciding on their second-period effort. This information allows agents
to condition second-period effort on first-period success. The value of this information is
largest for agents who exert effort in the first period, since these agents learn whether their
first-period effort has already generated a favorable signal. Agents who do not exert effort
in the first period obtain less useful information from the evaluation, because in the limit as
€ — 0, choosing low effort in the first period implies S; = 0 with probability one.

This possibility of conditioning second-period effort on the first-period outcome changes
the equilibrium strategies. Under NoIPE, agents who exert effort exactly once cannot con-
dition the timing of this effort on the first-period outcome. Under IPE, however, a range of
types exerts effort in the first period and then exerts effort in the second period only if the
first period did not result in success. Hence, after a successful first-period outcome, these
agents stop exerting costly effort, whereas after an unsuccessful first-period outcome, they
try again to separate themselves from lower types. As ¢ — 0, almost all types exert effort

in both periods under both regimes; for high costs, active-signaling equilibria disappear.
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Equilibrium strategies in IPE
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Figure 2: IPE: Competence thresholds @4, 5, and 8. for ¢ — 0 that determine the selected
active-signaling equilibrium strategies.

For intermediate cost levels, however, IPE changes the allocation of effort across periods by
making such conditional strategies feasible.

Proposition 2 outlines the selected active-signaling equilibrium strategies when IPE is
implemented. Figure 2 visualizes the equilibrium thresholds as a function of ¢. In Figure
2, the green area represents cost-competence combinations for which agents exert effort in
both periods. The red area represents cost-competence combinations for which agents exert
no effort. The orange area represents cost-competence combinations for which agents exert
effort exactly once: in the low-cost region, these types exert effort only in the second period,
while in the medium- and high-cost regions, they exert effort only in the first period. The
yellow area represents cost-competence combinations for which agents follow a conditional
strategy: they exert effort in the first period and exert effort in the second period only if they
do not achieve success in the first period. Appendix B2 provides the derivations of these
equilibrium strategies in detail and visualizes the corresponding belief-updating behavior.

Let ¢t and ! denote the cost thresholds separating the low-, medium-, and high-cost
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regions under IPE, with

1
0<c§<c§1<§.

The cutoff ¢ is defined as the cost at which one-period effort types switch from exerting
effort in the second period to exerting it in the first period. The cutoff ¢ is defined as the
cost at which fc(cH) = 1, so that above this cost no type exerts effort unconditionally in

both periods.

Proposition 2. The selected active-signaling PBE strategies under the IPE regime, in the

limit as € — 0, depend on ¢ and have the following threshold structure:
e For 0 <c < ck, agents with 0; < 04(c) play (e1;ez) = (0;0); agents with O4(c) < 0; <

Op(c) play (e1;es) = (0;1); agents with Op(c) < 0; < Oc(c) play e; = 1 and then choose
e =0if S1 =1 and e; = 1 if S; = 0; agents with 0; > Oc(c) play (e1;ez) = (1;1).

o Forchk <c<cl, agents with 0; < 04(c) play (e1;e2) = (0;0); agents with 04(c) < 0; <
Op(c) play (e1;es) = (1;0); agents with Op(c) < 0; < Oc(c) play e; = 1 and then choose
e =0if S; =1 and e; = 1 if S; = 0; agents with 0; > Oc(c) play (e1;es) = (1;1).

o Forcll <c< L agents with 0; < 84(c) play (e1;ez) = (0;0); agents with G4(c) < 6; <
1 5, a9 ) g

Op(c) play (e1;e2) = (1;0); agents with 0; > Op(c) play e; = 1 and then choose ey = 0
if S1=1and ey =1 if S = 0.

o Forc>1

5, no costly high effort is provided in any period.

Proof. See Appendix B2. n

4.3 Comparison of IPE and NolIPE

Theoretical Result 1: Whether IPE increases or decreases total effort depends on the cost

of effort, and the effort ranking reverses at a single cost threshold.

Let £"(c) denote expected total high effort under regime r € {NoIPE,IPE}. Because
types are uniformly distributed, expected total effort follows directly from the equilibrium

thresholds by integrating each type’s effort choice over [0, 1].
Under NoIPE;,

2—0%(c)—05(c), if0<c<,
ENOIPE()y = {1 — 0% (¢), if2<e<d
0, if ¢ > %
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For ¢ < %, types in (9%, 0N ) exert effort exactly once and types above 6% exert effort in both

periods; for % <c< % all active types exert effort exactly once.

Under IPE,
(5 61 (0) — (o) - 000 5 OO i < cc ot
EPE(c) = 1—5&(@—1—%{3@))2, if ff <e<g,
\O’ if ¢ > %

The first expression applies throughout the low- and medium-cost IPE regimes, 0 < ¢ < ci.
Although the equilibrium thresholds solve different systems in the two sub-ranges 0 < ¢ < cF
and cF < ¢ < ¢l the effort accounting is identical: in both, the active population consists of
one-effort types in (94, %), conditional types in (6%, 0L) who exert expected effort 14 (1—6),
and two-effort types above «%. The second expression corresponds to the high-cost regime,
in which éIC = 1 and the conditional types span (65, 1); it is obtained from the first by setting
0L = 1, and its two terms are first-period effort 1 — #4 and the conditional second-period
contribution (1 — 65)2.

In the NoIPE regime, the medium-cost range admits several timing equilibria. However,
all of these equilibria induce the same total effort, since the same threshold separates inactive
from active types and all active types exert effort exactly once. The comparison of total
effort is therefore independent of which timing equilibrium is selected within this range. The

following proposition summarizes the resulting comparison across regimes.

Proposition 3. Expected total effort is strictly higher under NoIPE than under IPE for all

sufficiently small ¢, and strictly higher under IPE than under NoIPE for all ¢ € [k, %), for

c > % it is zero in both regimes. Moreover, the two effort functions cross exactly once on
1

(0,35), at c* = 0.135, so the effort ranking reverses at a single cost threshold.

Proof. See Appendix B3. O]

Proposition 3 reflects two opposing effects of IPE on total effort. First, IPE lets agents
condition second-period effort on first-period performance. This produces a stopping effect:
an agent who has already generated a favorable signal and thus separated from the low types
has weaker incentives to exert costly effort again, so effort falls after an early success. The
stopping effect dominates when effort is cheap. Under NoIPE, high types are willing to exert

effort in both periods; under IPE, many of these same agents economize on effort once a
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first-period success has separated them from lower types. As a result, NoIPE induces more
total effort for ¢ < ¢*.

Second, IPE makes first-period effort more attractive through a conditional-continuation
effect. By exerting effort early, an agent learns whether he has already separated from the
lower types, and can still try again in the second period if the first attempt fails. This
conditional strategy is most valuable when effort is costly enough that exerting effort un-
conditionally in both periods is no longer worthwhile. In this range NoIPE induces active
agents to exert effort only once, whereas under IPE some agents exert effort in the first
period and again only after a failure. This raises total effort under IPE relative to NoIPE
for all costs above ¢*, up to the point at which active signaling disappears. The two forces

exactly balance at ¢* ~ 0.135, where the effort ranking reverses.
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Figure 3: Comparison of IPE and NoIPE. Panel (a) shows expected total high effort, £"(c),
under the selected active-signaling equilibrium in each regime. Panel (b) shows expected
total success, E[S;] + E[Ss].

Figure 3 illustrates the comparison. Panel (a) plots expected total high effort £”(c) under
the selected active-signaling equilibrium in each regime. Consistent with Proposition 3, the
two curves cross once: NoIPE lies above IPE for ¢ < ¢* and IPE lies above NolPE for
cF<ce< %, with both vanishing at ¢ = % The magnitudes are asymmetric—the NolPE
advantage at low costs is small, so the two curves nearly coincide there, whereas the IPE
advantage at higher costs is sizable. On net, IPE raises total effort by more, and over a
larger part of the active region.

Panel (b) plots expected total success, E[Si|+ E[S2]. The effort and output comparisons
are related but not identical: because higher types are more likely to convert a given effort

choice into success, reallocating effort across types affects expected success even when total-

17



effort differences are small. For low costs the two regimes differ little, since both induce
substantial effort by high types. For intermediate costs IPE generates higher expected total
success, as the conditional strategy directs additional second-period effort toward agents
who failed to produce success in the first period. For sufficiently high costs active signaling

disappears in both regimes, and both expected effort and expected success converge to zero.

5 Experimental Design and Hypotheses

To test whether IPE can indeed cause higher effort provision, I conduct a laboratory ex-
periment. There are several behavioral factors that could further differentiate the effects of
NoIPE and IPE. In this experiment, I focus on two key behavioral influences: intrinsic moti-
vation to signal talent and curiosity about outcomes. If agents are intrinsically motivated to
signal their talent, in addition to the extrinsic motivation driven by career concerns, their ef-
fort might increase in both periods. However, the model does not provide a clear theoretical
prediction about how this would affect beliefs, equilibria, and therefore also the difference
between IPE and NoIPE. To test the influence of intrinsic motivation, the experiment in-
cludes either an abstract task, in which agent types are randomly assigned, or quiz questions,
in which the agent’s competence level is based on their actual knowledge.

If agents are curious about the results of their effort, they might punish the principal
for withholding information by reducing their effort. This assumption is tested by introduc-
ing another treatment variation: either the principal or a computer decides between IPE
and NoIPE. Theoretical predictions do not differ depending on whether the principal or
the computer chooses IPE or NoIPE, as reciprocity concerns are not included in the utility
functions. By varying both the nature of the task and the endogeneity of IPE implemen-
tation, the experiment also tests the interaction effects between curiosity /reciprocity and
intrinsic motivation. This design allows for examining whether, for example, agents who are
intrinsically motivated to signal their type are particularly likely to punish the principal for

withholding information about their success.

5.1 Experimental Design

The treatments of the experiment vary along two dimensions: 1) whether the decision to
implement NoIPE /IPE is made by the principal or by a computer, and 2) whether the task is
abstract with randomly assigned types, or a quiz where subjects’ competence is determined
by correctly answering questions, without any type assignment by the experimenter. The

decision-making authority for implementing IPE (whether by the computer or the principal)

18



is varied within-subject. Half of the sessions begin with exogenous implementation by the
computer, while the other half start with endogenous implementation by the principal. The
context of the task (Abstract/Quiz) is varied between subjects. Principals and agents are
randomly matched within their matching groups, and a stranger matching protocol is ap-

plied between rounds.

The experiment consists of 10 rounds, each containing two periods. At the start, par-
ticipants are randomly assigned to the roles of either principal/observer or agent, with half
of the subjects in each role.® In the Abstract treatments, each agent is privately assigned a
random type (T'ype € {0,1,2,...,100}) at the beginning of each round, with all types being
equally likely. This type determines the potential probability of success in each period of
the round. In the Quiz treatments, each subject answers 10 questions at the beginning of
the experiment. Each question is of the form: “What is the capital of [country|?” with
four options: the capital and the three largest other cities other than the capital in that
country. The 10 questions are randomly and independently drawn from a sample of 196
countries for each subject, with random positioning of the correct answer. After completing
the quiz, each subject privately learns the number of correct answers, which, for the agents,
determines their type for the remainder of the experiment. For principals, the quiz serves
only to give an impression of the task’s complexity.

At the start of each round, an agent is given a budget of 60 points. In each of the two
periods, the agent can choose to pay 30 points to attempt to produce a success. If the
agent chooses not to pay, success is impossible in that period. In the Abstract treatments,
if the agent pays the 30 points, the probability of success equals their type (in percent). In
the Quiz treatments, agents also choose whether to pay 30 points and answer a new set of
randomly drawn capital questions in each period. Success occurs if the costs have been paid
and at least 7 out of 10 questions are answered correctly.

The principal serves two roles: they act as the principal for one agent and as an observer
for another agent within the same matching group. When acting as the principal, they can
choose to implement IPE or not during the endogenous rounds. The principal earns 50 points
for each successful outcome achieved by the agent they are matched with. As an observer,
the principal must guess the type of another agent based on the observed successes across
the two periods. Using the strategy method (Selten, 1967), the observer makes predictions
for four scenarios: 1) no success, 2) success in the first period only, 3) success in the second

period only, and 4) success in both periods. In the Abstract treatments, these predictions

8Neutral wording is used throughout the experiment. For details, refer to the Instructions and Decision
Screens in Appendices A and B.
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range from 0 to 100; in the Quiz treatments, they range from 0 to 10. Observers are in-
centivized for accuracy.” The agent’s round earnings are determined by the observer’s guess
for the scenario that actually occurred. In the Abstract treatments, the entered number
directly translates to the agent’s points earned in that round (minus the investment costs),
while in the Quiz treatment, the agent’s earnings are 10 times the entered number (minus

the investment costs).

At the end of each round, the agent learns their round payoff. The principal learns
whether success occurred in each period. The observer does not learn the true type of
the agent during the game but will be informed of it on the feedback screen at the end
of the experiment. If IPE is implemented, the agent learns whether success occurred in
both periods. If NoIPE is implemented, the agent learns only whether success occurred
in the second period. At the end of the experiment, three rounds are randomly selected
to be payoff-relevant for the agent [principal]. For the observer, two rounds are randomly
chosen as payoff-relevant for the agent, and two for the principal. Each point is converted
into Euros at the rate of 25 points = 1 Euro, and each subject receives a show-up fee of
€3 in the Abstract treatments and €6 in the Quiz treatments.! At the end, subjects are
asked to complete a short questionnaire about their socio-economic background and provide
open-ended responses regarding their behavior in the experiment.

The experiment was programmed with zTree (Fischbacher, 2007) and conducted in two
waves due to lab closures related to the Covid-19 pandemic. The first wave took place in
the Lakelab at the University of Konstanz in September and October 2020. It comprised
seven sessions of the Quiz treatment with 10 subjects each and eight sessions of the Abstract
treatment, with six sessions involving 10 subjects and two sessions involving eight subjects.
The second wave was conducted at the WiSo lab in Hamburg between May and July 2024,
with matching group sizes ranging from 8 to 14, involving 88 subjects in the Abstract treat-
ment and 88 subjects in the Quiz treatment. In total, 322 subjects in 33 matching groups
participated in the experiment. Subjects were recruited via hroot (Bock et al., 2014) from
the student subject pools at the Universities of Konstanz and Hamburg. The subjects had
an average age of 24.75 years (SD = 4.85), were 44.12% male, and were enrolled in various
majors. The Quiz [Abstract| treatments lasted an average of 60 [50] minutes, including the
instruction phase and the post-experimental questionnaire. The average payoff in the Quiz
[Abstract| treatments was €14.45 (SD = 2.95) [ €12.58 (SD = 2.47)|.

9In the Abstract treatments, the observer’s round payoff equals 100 — [true type — entered guess|. In the
Quiz treatments, the observer’s round payoff equals 100 — 10 - [true type — entered guess].

10The laboratory rule is to pay subjects an expected hourly wage. The higher show-up fee in the Quiz
treatments stems from the longer experiment duration, because each agent answers 210 questions.
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5.2 Hypotheses

The experimental design allows for testing several hypotheses. Hypotheses 1-3 and 5 are
derived from the model. Hypothesis 4 is exploratory and follows from behavioral considera-
tions: the potential intrinsic value of (un)fulfilled curiosity, reciprocity, and the non-monetary
utility from signaling competence in the Quiz task. The predictions are based on the im-
plemented effort costs of 30 points, corresponding to the cost level of ¢ = 0.3 in the theory

section.

Hypothesis 1: Total effort increases with the competence type.

Hypothesis 2: Under IPE, there is more total effort provision for a given competence type than
without IPE.

Hypothesis 3: Under IPE, Period 2 effort is higher after NoSuccess than after Success.

Hypothesis 4: In the endogenous treatments, there is more accumulated effort when the principal
chooses to implement IPE than when IPE is imposed exogenously; conversely, there is
less accumulated effort when the principal chooses NoIPE than when NoIPE is imposed
exogenously. This reciprocity effect is expected to be stronger in the Quiz task than
in the Abstract task

Hypothesis 5: The observer’s belief about an agent’s competence type increases with the number of

Successes.

As the theoretical predictions arise from a specific equilibrium selection criterion, alter-
native selection criteria might lead to different predictions. For example, at the cost level
¢ = 30, no one providing effort would be an equilibrium in both regimes. Consequently, it
is not clear a priori whether the predicted equilibria will be observed in practice. Addition-
ally, the predicted behavior of principals and agents involves a level of strategic reasoning
that may not accurately reflect actual behavior. Prior research also raises questions about
whether Bayesian updating accurately describes how people actually update beliefs (e.g.,
Ouwersloot et al., 1998; Zizzo et al., 2000), which would render a PBE invalid in practice.
Finally, while there is clear evidence in the literature supporting the existence of curiosity
(e.g., Alos-Ferrer et al., 2018) and reciprocity (e.g., Falk and Fischbacher, 2006), the extent
to which these incentives interact as hypothesized remains uncertain. Therefore, it is not

obvious that any of the hypotheses will hold in the laboratory setting.
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6 Results

This section begins with the findings on effort provision across the different treatments.
Section 6.2 then analyzes the observers’ evaluation behavior. Section 6.3 discusses the prin-
cipals” IPE choices, Section 6.4 provides an overview of further results from the Quiz task,
and Section 6.5 explores potential reasons for deviations from the theoretical predictions.
To test for treatment differences, standard errors are clustered at the matching-group
level. For comparisons within the Abstract treatments, the paired structure of the data can
be taken into account, as agents participate under both IPE and NolIPE regimes, with both
endogenous and exogenous implementation, and as different types. Thus, some regressions

include subject fixed effects to focus specifically on within-subject differences.

6.1 Effort Provision of the Agents

Experimental Result 1 (Effort and Type): Hypothesis 1 is confirmed: Effort signifi-

cantly increases with the type of agent.

Experimental Result 2 (Effort under IPE): Hypothesis 2 is confirmed: IPE signifi-

cantly increases overall effort provision.

For an initial overview, Figure 4 presents the share of effort provision in the first and
second periods within the Quiz and Abstract contexts. In both contexts, exerting effort in
a period is defined as paying the cost of 30 points to have a chance of Success. Table 1
provides statistical analysis of the influence of agents’ types and IPE on overall effort pro-
vision. Tables 2 and 3 provide separate tests for first and second period effort provision.
The panels in Figure 4 demonstrate that in both context, higher types exert more effort.
This holds overall (Table 1), as well as for Period 1 (Table 2) and Period 2 (Table 3) sep-
arately, and thus confirms Hypothesis 1. Panels (a) and (c) of Figure 4 further show that,
for given types, first-period effort is higher under IPE than under NoIPE. Table 2 confirms
that this increase in first period effort through IPE is highly significant. As indicated by
the Round coefficient, effort tends to decrease over time; however, the significant effect of

IPE on effort provision remains robust even when controlling for the round in the experiment.
Experimental Result 3 (Second Period Effort): Hypothesis 3 cannot be confirmed.

In the Abstract treatments, receiving positive feedback only weakly decreases effort provision,

and in the Quiz treatments, receiving positive feedback increases effort provision.
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Figure 4: Effort provision in the first and second period with (IPE) and without (NoIPE)
feedback about first period success.

Notes: In the Abstract contexts, type is exogenously given at the beginning of each round.
In the Quiz context, type is based on the performance of an agent prior to the first round,
and kept throughout the experiment.

For second-period effort, panels (b) and (d) of Figure 4 suggest that in both the Abstract
and Quiz contexts, second-period effort does not appear to differ significantly between IPE
and NolIPE. Table 3 reports the results of an OLS regression that tests this observation sta-
tistically. The regressions in column (1) for the Abstract context and column (7) for the Quiz
context show that while the agent’s type remains a significant predictor of effort provision
in the second period, the influence of IPE is close to zero and statistically insignificant.

To dig deeper into second-period effort, one can differentiate second-period effort by the

effort provision and outcome in the first period. The model admits three active-signaling
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Table 1: Total effort provision

Abstract Quiz
n @0 @ 0
Type of Agent 0.016** 0.017**  0.016™** 0.123**  0.123***
(0.001)  (0.001) (0.001) (0.037)  (0.037)
IPE 0.144*  0.146**  0.132** 0.1177*  0.121***
(0.054)  (0.044) (0.056) (0.037)  (0.035)
Period -0.045*** -0.061***
(0.010) (0.009)
const. -0.096  -0.636™*  0.156* -0.094 0.239
(0.086)  (0.075) (0.084) (0.178)  (0.180)
Subject FE No Yes No No No
Obs. 820 820 820 790 790
Clusters 17 17 17 16 16
R? 0.326 0.557 0.350 0.109 0.158

Notes: OLS regressions on total effort provision for agents. Columns
(1)—(3) report results for the Abstract treatments and columns (4)-
(5) for the Quiz treatments. IPE denotes rounds in which the agent
received interim performance evaluation feedback after the first pe-
riod. Type of Agent € [0,100] in the Abstract treatments, and
€ [0,10] in the Quiz treatments. Period € [1,10] depicts the period
in the experiment. Subject fixed effects are included only in column
(2). Standard errors are clustered at the matching-group level. *
p < 0.1, ™ p <0.05 * p <0.01.

equilibria for this cost range under NoIPE: low type agents do not provide any effort, and
higher type agents either mix uniformly between first- or second-period effort, or provide
effort in the first or the second period only. In the second period under IPE, however, the
model predicts that for a large share of types, if first-period effort led to success, no effort
should be provided in the second period. Conversely, if first-period effort did not lead to
success, effort should be provided in the second period.

Column (6) of Table 3 shows that this pattern weakly holds for the Abstract treat-
ment. For the Quiz treatment, as shown in column (12), the effect of first-period success
is significant but opposite to the prediction: observing first-period success leads to a higher
likelihood of second-period effort. Columns (2) to (5) for the Abstract context and (8) to (11)
for the Quiz context both show that the only case where IPE leads to (weakly) significantly
less second-period effort provision is for the sub-sample of observations where no effort was

provided in the first period (and therefore no success could have occurred in the first period).
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Table 2: Period 1 effort provision

Abstract Quiz
(1) (2) (3) (4) (5)
Type of Agent 0.010** 0.010***  0.010™** 0.067**  0.067***
(0.001)  (0.001)  (0.001) (0.019)  (0.019)

IPFE 0.153** 0.149**  0.147*** 0.117*  0.119***
(0.029)  (0.025) (0.031) (0.035)  (0.029)
Round -0.024*** -0.036***
(0.005) (0.005)
const. -0.124**  -0.516*** 0.008 -0.077 0.121
(0.044)  (0.044) (0.046) (0.093)  (0.096)
Subject FE No Yes No No No
Obs. 820 820 820 790 790
Clusters 17 17 17 16 16
R? 0.331 0.505 0.350 0.098 0.145

Notes: OLS regressions on the choice to pay 30 points to have a
chance of success in the first period. Columns (1)—(3) report results
for the Abstract treatments and columns (4)—(5) for the Quiz treat-
ments. IPFE denotes rounds in which the agent received interim per-
formance evaluation feedback after the first period. Round € [1,10]
denotes the experimental round. Subject fixed effects are included
only in column (2). Standard errors are clustered at the matching-
group level. * p < 0.1, ** p < 0.05, ** p < 0.01.

Overall, when combining effort provision across both periods, the regressions in Table
1 show that IPE increases effort provision in both the Abstract and Quiz contexts. This
is in line with the model, which predicts increased total effort under IPE at a costs of 0.3
(30 points in the experiment). The empirical results show that this increase is driven by an

increase in first period effort while second-period effort does not decrease.

Experimental Result 4 (Effort and Reciprocity): Hypothesis 4 cannot be confirmed:
the endogeneity of the IPE implementation does not influence effort provision in the experi-

ment, neither in the Abstract nor in the Quiz treatments.
Table 4 investigates the effect of the endogeneity of IPE on effort provision. While

Hypothesis 4 predicts that agents would reciprocate by providing more effort if the principal

chooses to provide feedback (or less effort if feedback is not provided), this behavior is
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Table 3: Period 2 Effort Decision

All €1 = 1, €1 = 1, IPE,
Data ep =0 er =1 S;=0 S;=1 ¢=1
Abstract (1) (2) (3) (4) (5) (6)
IPFE -0.009 -0.082** -0.026 -0.107 0.002
(0.033)  (0.036) (0.053) (0.084) (0.054)
Type of Agent 0.007*** 0.003**  0.005** 0.003  0.009***  0.006***
(0.001) (0.001) (0.002) (0.002) (0.002) (0.001)
Period 1 Success -0.142*
(0.069)
const. 0.028 0.107*  0.285*  0.518**  -0.071 0.268*
(0.050)  (0.043) (0.159) (0.175)  (0.169) (0.134)
Obs. 820 448 372 116 256 372
Clusters 17 17 17 17 17 17
R? 0.158 0.056 0.047 0.028 0.098 0.060
Quis mo®  © ) a2
IPE 0.000 -0.059*  -0.014 -0.071 0.068
(0.029) (0.033) (0.055) (0.080) (0.080)
Type of Agent 0.056** 0.013  0.079***  0.049 0.091**  0.066**
(0.019) (0.014) (0.027)  (0.039)  (0.035) (0.026)
Period 1 Success 0.207***
(0.068)
const. -0.017 0.115 0.059 0.178 0.025 0.027
(0.097)  (0.066) (0.175) (0.229) (0.259) (0.162)
Obs. 790 502 288 142 146 288
Clusters 16 16 16 16 16 16
R? 0.064 0.013 0.075 0.032 0.099 0.116

Notes: OLS regressions on the choice to pay 30 points to have a chance of
success in the second period in the Abstract ((1) - (6)) and the Quiz ((7)
- (12)) treatments. IPE and Period 1 Success are dummy variables. Type
of Agent € [0,100] in the Abstract treatments, and € [0,10] in the Quiz
treatments. [PE denotes the rounds in which the agent received feedback
after the first period. Columns (1) and (7) contain all data. Columns (2)
and (8) contain only data from IPE rounds in which first-period effort was
provided. Columns (3) - (5) and (9) - (11) contain only data from rounds in
which effort was provided in the first period. Columns (4) and (10) contain
only data from rounds in which first period effort did not result in success,
and columns (5) and (11) contain only data from rounds in which first period
effort resulted in success. Columns (6) and (12) contain only data from
rounds with IPE in which effort W%provided in the first period. Standard
errors are clustered at the matching group level. * p < 0.1, ** p < 0.05, ***
p < 0.01.



Table 4: Effort provision and endogenous IPE

Abstract Quiz
Total effort Period 1 Period 2 Total effort Period 1 Period 2
1) @ ® (1) G 6
Type of Agent 0.016*** 0.010***  0.007*** 0.123*** 0.067***  0.056**
(0.001) (0.001) (0.001) (0.037) (0.019) (0.019)
Endogenous -0.002 -0.044 0.041 0.010 -0.020 0.030
(0.096) (0.051) (0.062) (0.113) (0.070) (0.055)
IPFE 0.144* 0.118** 0.026 0.101 0.086* 0.015
(0.068) (0.031) (0.051) (0.069) (0.045) (0.045)
Endogenous x IPE -0.000 0.075 -0.075 0.024 0.059 -0.036
(0.120) (0.048) (0.087) (0.100) (0.070) (0.046)
const. -0.096 -0.111* 0.015 -0.098 -0.071 -0.027
(0.095) (0.050) (0.052) (0.169) (0.088) (0.092)
Obs. 820 820 820 790 790 790
Clusters 17 17 17 16 16 16
R? 0.326 0.332 0.160 0.110 0.099 0.065

Notes: OLS regressions for effort provision. Columns (1)—(3) report results for the Abstract
treatments and columns (4)—(6) for the Quiz treatments. The dependent variables are total
effort, period 1 effort, and period 2 effort, respectively. IPE denotes rounds in which the
agent received interim performance evaluation feedback after the first period. Endogenous is
a dummy variable indicating whether IPE was chosen by the principal rather than assigned
by the computer. Standard errors are clustered at the matching-group level. * p < 0.1, **

p < 0.05, ™ p < 0.01.

not evident in the data. There is no significant difference in the effect of IPE when it is
implemented by the principal instead of randomly by the computer. Columns (1) and (4)
of Table 4 confirm that this lack of effect holds in both the Abstract and Quiz treatments.
Columns (2) and (5), as well as (3) and (6), respectively, show that the lack of effect of
endogeneity on effort provision holds for both the first and the second period, and in both

contexts.

6.2 Observers’ Evaluation Behavior

Experimental Result 5 (Observer Behavior): Hypothesis 5 is confirmed: observing

more successes significantly increases the belief about an agent’s type.

For signaling incentives to be present, observers must form higher beliefs about an agent’s
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Figure 5: CDF of Observers’ Evaluations

Notes: (SS),(SN),(NS),(NN) correspond to the beliefs about an agent who had (Success,
Success), (Success, No Success), (No Success, Success), and (No Success, No Success), respec-

tively. This evaluation was conducted via the strategy method, without feedback between
the experimental rounds.

type after observing success than after observing no success. Figure 5 displays the cumulative
distribution function of the observers’ beliefs about an agent’s type. The observer was
informed whether the agent received feedback after the first period (IPE) or not (NoIPE).
The graphs demonstrate that signaling incentives to provide effort are indeed present in the
experiment: observing success significantly increases the beliefs reported by observers. The
difference in beliefs between observing success twice and observing it only once is significant

in both the Quiz (p < 0.05) and Abstract (p < 0.001) treatments.!! Similarly, the difference

' The results stem from t-tests clustered at the principal level.
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in beliefs between observing no success and observing one success is also significant for
both the Quiz (p < 0.01) and Abstract (p < 0.001) treatments. However, the difference in
beliefs between success in the first period only and success in the second period only is not
significant: this holds true in both the Abstract and Quiz treatments, regardless of whether
IPE or NoIPE was played (p > 0.1).

Table 5: Observers’ Beliefs about Agent’s Type

Abstract Quiz
SS SN NS NN SS SN NS NN
(1) (2) 3) (4) (5) (6) (7) (8)
IPE 1.310 -0.995 1.834 -4.665 0.113 0.099 0.221 -0.034
(4.385) (2.915) (3.093) (3.892) (0.252) (0.217) (0.226) (0.226)
endogenous -1.485 -0.903 -1.076 -0.792 0.233 -0.004 0.089 0.070
(1.800) (1.338) (1.485) (1.864) (0.326) (0.306) (0.259) (0.308)
endogenous 3.860 2.419 0.896 -0.433 -0.291 -0.086 -0.234 0.023
xIPE (3.046) (1.958) (3.108) (3.459) (0.446) (0.359) (0.320) (0.421)
const. 63.158** 50.963"** 51.279** 35.552** 5.877"* 5.089"** 5.123% 4.591*
(2.465) (1.403) (1.476) (2.016) (0.292) (0.229) (0.228) (0.255)
Obs. 820 820 820 820 790 790 790 790
Clusters 82 82 82 82 79 79 79 79
R? 0.004 0.001 0.003 0.008 0.001 0.000 0.002 0.000

Notes: OLS regressions of the observers’ beliefs for the different possible success occurrences. IPE denotes the
rounds where the observes agent received feedback after the first 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.

Table 5 presents OLS regressions analyzing treatment differences in observers’ average
behavior. The results indicate that observers do not significantly adjust their assessments
based on the endogeneity of the IPE. This updating behavior aligns with the finding in the
previous section, where it was shown that agents also did not behave differently in exogenous
versus endogenous rounds. The regressions in Table 5 also reveal that observers do not seem
to base their beliefs on whether IPE was implemented. While this lack of difference aligns
with the equilibrium solution when observing either two successes or no success, it does
not do so after observing exactly one success. At the effort cost used in the experiment,
the IPE equilibrium predicts that a first-period success generates a higher belief update
than a second-period success, because the conditional strategy makes the two outcomes
informationally distinct. Under NoIPE, the equilibrium selection determines whether first-
period success leads to a higher (period-1 effort equilibrium), equal (mixing equilibrium), or

lower (period-2 effort equilibrium) posterior than second-period success.
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6.3 Principals’ IPE Choices

In half of the rounds, principals had the option to decide whether the agent they were
matched with received feedback about their first-period performance. Principals chose to
provide feedback in 72.44% of the cases in the Abstract task and 70.13% in the Quiz task.
Table 1 presents regressions of total effort on IPE, which directly influences the principal’s
round payoff.!? The results reveal that IPE significantly increases the principal’s payoff.

In the post-experimental questionnaire, principals were asked the open-ended question:
"What motivated your decision on whether Player A receives feedback about the success in
period 17" Responding to this question was voluntary and unincentivized, so definitive con-
clusions cannot be drawn from the responses. However, the answers might still offer valuable
insights into the principals’ motivations. Table B4 in Appendix B provides a detailed list
of the responses. Notable categories include the desire to be kind to the agent, random
decision-making, and the statement of mechanisms for why IPE does (or does not) lead to
greater success. Most responses fall into the last category, proposing mechanisms such as
reciprocity, changes in the agents’ risk attitudes, and increased motivation when positive
results are known. In the Quiz treatments, the last mechanism is indeed supported by the

agents’ behavior, as shown in Table 3.

6.4 Knowledge in the Quiz Task

To be a suitable task for the given research question, the Quiz task must meet the following
criteria: i) The knowledge tested by the questions during the game should correlate with
the participants’ initial knowledge (which determines the type that observers estimate); ii)
Knowledge should remain relatively stable throughout the experiment; iii) Knowledge should
not be influenced by the presence or absence of IPE; and iv) The task should effectively dif-
ferentiate between participants’ knowledge levels, while being easy enough for participants
to answer some questions, yet challenging enough to avoid a ceiling effect. The following

analyses confirm that all four criteria are met.!

Table B1 in Appendix B presents a regression of the number of correct answers given
at the beginning of the game (which determines the agent’s type) on the number of correct
answers provided during the game. The strong and significant correlation between the agent’s

type and correct answers across both periods confirms that criterion (i) is fulfilled. The

12The payoff was either 0, 50, or 100 points, depending on whether success was realized zero, one, or two
times in a round.

13Tt is important to note that, by experimental design, participants were required to answer the questions
regardless of whether IPE was implemented or whether the cost was paid.
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insignificance of the round coefficient indicates that criterion (ii) is also met. The IPE
coefficient is weakly significant for the number of correct answers in period 2 and insignificant
for period 1, suggesting that while criterion (iii) is not perfectly satisfied, it is arguably met
to a sufficient extent.

Figure B1 in Appendix B plots the number of correct answers throughout the game. The
graph demonstrates that criterion (iv) is also largely fulfilled, as there is no evident floor or
ceiling effect. The cutoff of 7 out of 10 correct answers for success appears to be reasonably

set, with 36.71% of instances reaching or exceeding this threshold.

6.5 Potential Reasons for Deviations from Hypothesized Behavior

The PBE analysis predicts that for the cost level in the experiment, overall effort should be
higher with IPE than without. As shown above, the data is in line with that prediction.
However, under IPE, lower second-period effort is anticipated from agents who, after learning
of their first-period success, no longer need to exert effort to distinguish themselves from lower
types. As shown in Table 3, this effect is only weakly significant in the Abstract task, and
reversed in the Quiz task. In the Abstract task, potential reasons for this deviation could
include a lack of understanding of the incentives or social preferences toward the principal.
Data from the post-experimental questionnaire can help exploring these possibilities.'* High
school math grades, used as a proxy for cognitive ability, can provide insight into participants’
understanding of the experimental instructions and incentives.

In addition to reporting their math grades, participants responded to a 7-point Likert
scale question: "How much emphasis did you place on the payoffs of the other players in your
decision-making?" Table B2 in Appendix B regresses second-period effort for participants
who learned of their first-period success on their questionnaire responses, with Fairness rep-
resenting their answers to the fairness question. The analysis reveals that math grades do
not significantly correlate with effort provision, suggesting that a lack of understanding of
the incentives is unlikely to explain the deviation. However, for the Abstract treatments,
responses to the fairness question significantly correlate with second-period effort provision
after first-period success, indicating that social preferences may explain the deviation from
theoretical predictions. In the Quiz treatments, where intrinsic motivation to succeed is
likely higher, no such correlation is observed. Neither gender nor the endogeneity of IPE
significantly correlates with second-period effort provision after first-period success. For the
Quiz treatments, Table 3 reveales significantly higher second period effort after communi-

cated first period success. As fairness does not seem to drive these observations (Table B2),

14 As the questionnaire was unincentivized and self-reported, these findings should be interpreted cautiously.
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the reason could be the non-deterministic success probability. In a setting with a high level of
intrinsic motivation and potential further non-material image concerns toward the observer
and principal, a communicated positive first period result could trigger increased confidence

in one’s ability to succeed again in the second period.

6.5.1 Best Reply Behavior

The game is interactive, and while the theoretical model assumes that principals engage
in Bayesian updating, it remains uncertain whether actual observer behavior aligns with
the incentive structures predicted by theory. According to the theoretical predictions in
Propositions 1 and 2, the following behavior is expected in the Abstract treatments with a
cost level of 30 points: Without IPE, agents with a type lower than 63 should refrain from
exerting effort in either period. Agents with a type higher than 63 should exert effort exactly

once. No agent is predicted to benefit from exerting effort in both periods.

Abstract Treatment Given observers’ empirical beliefs, exerting no effort yields an aver-
age payoff of 35.17 points. Exerting effort only in the first period yields an expected payoft
of 0;-50.53+ (1 —46;)-35.17— 30 points, while exerting effort only in the second period results
in an expected payoff of ;-50.76 4 (1 —6;) - 35.17 — 30 points. Exerting effort in both periods
yields an expected payoff of 62-62.45+0;-(1—0;)-50.53+ (1—0;)-0;-50.76+(1—6;)?-35.17— 60
points. These calculations reveal that, regardless of the agent’s type, not exerting effort is
the empirical best response.

With IPE, the PBE in Proposition 2 predicts that agents with a type below 60 should
not exert effort. Agents with a type between 60 and 65 should exert effort only in the first
period, while those with a type higher than 65 are predicted to use a conditional strategy —
exerting effort in the first period and then only exerting effort in the second period if the first
period did not result in success. However, based on the observer’s empirical beliefs — 30.17
points for (No Success, No Success), 50.86 points for (Success, No Success), 53.01 points for
(No Success, Success), and 65.87 points for (Success, Success) — the best empirical reaction
remains to not exert effort, regardless of the agent’s type.

Using the actual choice data of the agents, one can determine what the observers’ correct
beliefs should be in the Abstract treatments. In the NoIPE rounds, no success in either
period was associated with agents having an average type of 37.58. Success in the first
period only came from agents with an average type of 70.41, while success in the second
period only was associated with an average type of 61.21. Success in both periods resulted
from agents with an average type of 82.21. In the IPE rounds, no success came from agents

with an average type of 34.45, success in the first period only from agents with an average
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type of 68.22, success in the second period only from agents with an average type of 61.65,
and success in both periods from agents with an average type of 82.39.

Comparing these actual averages with the observed beliefs reveals that observers were
generally too pessimistic. While their estimates were relatively accurate after observing no
success in either period, the true types of agents who achieved success in one or both periods
were, on average, higher than the observers’ beliefs reflected. Consequently, due to these low
beliefs after success, the true incentives to exert effort in the experiment were lower than

theory would predict.

Quiz Treatment In the Quiz treatments, without IPE, observers’ beliefs were 4.62 (NN),
5.09 (SN), 5.15 (NS), and 5.96 (SS). With IPE, the average beliefs were 4.61 (NN), 5.13
(SN), 5.26 (NS), and 5.96 (SS). Given that exerting effort costs 30 points and an increase
in beliefs by one unit results in a 10-point payoff increase, these belief differences were also
insufficient to make exerting effort the best response.

The correct beliefs, based on actual behavior, would have been: without IPE, 5.10 (NN),
6.53 (SN), 6.36 (NS), and 7.71 (SS); with IPE, 5.30 (NN), 6.19 (SN), 6.42 (NS), and 7.23 (SS).
Even in the Quiz treatments, it is evident that the observers’ beliefs were overly pessimistic

compared to the correct beliefs derived from actual agent behavior.

6.5.2 Behavior over Time and Learning

The experiment consists of 10 rounds. At the end of each round, the principal learns how
often success occurred, while the agent receives information about the first-period success (in
IPE rounds), second-period success, and the observers’ belief about the agent’s type. The
observer, however, does not receive feedback about the accuracy of their beliefs until the end

of the experiment.

Observer Table B3 in Appendix B shows that, over time, observers adjust their esti-
mations (weakly) significantly only after observing two instances of success in the Abstract
treatment. This gradual increase could be attributed to observers encountering two successes

less frequently than expected, based on their prior experiences as principals.

Agent To examine how agents’ effort provision changes over time, Figures B2 and B3 in
Appendix B show the first- and second-period effort provision for the Abstract (Panels a)
and Quiz (Panels b) treatments over the course of the experiment. These figures reveal
several trends: In the Quiz treatment, agents’ willingness to pay 30 points declines over

time. One intuitive explanation is that agents learn that the observers’ beliefs are not
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differentiated enough to justify the 30-point cost. Additionally, agents may realize that the
quiz questions are more difficult than initially expected, taking time to recognize the limits
of their knowledge about of countries’ capitals. The figures also show that the difference in
first-period effort between NoIPE and IPE in the Quiz treatments emerges in the middle
and late stages of the experiment. While effort levels are similar in the first three rounds,
the decline in first-period effort without IPE is sharper than with IPE.

For the Abstract treatments, the time trends also vary with the regime. In rounds with
IPE, a clear downward slope in effort provision is observed. Without IPE, the effort pattern

remains relatively stable but at a lower level.

7 Discussion and Conclusion

Investigating interim performance evaluations under a career-concern framework reveals a
key theoretical result: whether IPE increases or decreases total effort provision depends
on the cost of effort, with a unique threshold at which the two regimes’ total-effort curves
cross. At the effort cost implemented in the experiment, the model predicts that IPE strictly
increases total effort provision. This prediction is confirmed by the data: both first-period
and total effort provision are significantly higher under IPE. The main deviation from the
model’s prediction concerns the mechanism rather than the direction: the model predicts
that agents who succeed early reduce effort provision in the second period, but this does not
materialize experimentally. IPE therefore improves performance to a greater extent than
the model predicts. This pattern holds across two different settings—one with low intrinsic
motivation and one with high intrinsic motivation—and regardless of whether the IPE is
implemented exogenously or chosen by the principal. Testing whether these results apply to
real-world companies would be an interesting avenue for future research. The current paper
provides a clear, adaptable experimental design that could be slightly modified to be used
for an RCT in a real company.

A second empirical lesson concerns the calibration of observers’ beliefs. Comparing ob-
servers’ stated beliefs with the posteriors implied by agents’ actual choices shows that ob-
servers were systematically too pessimistic following success, so that the reputational reward
for a good outcome fell short of its Bayesian benchmark. Given the beliefs agents actually
faced, withholding effort was in fact the monetary best response across the entire type range.
That agents nonetheless exerted substantial effort points to non-monetary motives—intrinsic
satisfaction from signaling competence, image concerns toward the observer and principal,
or overconfidence—that sustain effort even when the pecuniary return to signaling is thin.

For organizations, this cuts two ways: signaling incentives can operate even when evaluators
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reward success only weakly, but managers who presume well-calibrated reputational rewards
may overstate the monetary force of their scheme.

More broadly, the results carry a practical message for any organization that controls
the flow of performance information to its members. Implementing an interim evaluation
is essentially costless to the principal, yet in the experiment it raised both effort and the
principal’s own payoff. The natural concern that revealing early success leads high performers
to coast—the stopping effect the model predicts at low effort costs—does not appear in either
task context; in the knowledge-based task, early success in fact raised subsequent effort.
Managers who hesitate to share positive interim feedback for fear of dampening motivation
thus find little support for that fear in these data, at least in the cost region studied here.

The findings can also apply to other settings. Consider a professor hiring a new PhD
student and aiming to maximize research output. In addition to well-known effects—such
as identifying students who may not thrive in academia, providing guidance before final
projects, and incurring time costs for evaluations—this paper introduces a new factor. If
PhD students are better informed about their own ability or opportunity costs than their
supervisor, the supervisor can better assess the quality of research output, and students
value their supervisor’s belief in their competence and career prospects, then an interim
evaluation is predicted to increase effort provision. Concerns that withholding information
reduces effort through reciprocal behavior are not supported by the data.

Several limitations qualify these conclusions. The experiment implements a single effort
cost, ¢ = 0.3, which lies above the threshold ¢* at which the effort ranking reverses; the
data therefore speak to the region in which the model predicts IPE to dominate, but not
to the low-cost region in which NolIPE is predicted to elicit more total effort. Testing the
crossing itself, and locating ¢* empirically, would require varying the cost of effort across
treatments. The model also abstracts from richer features of real evaluation environments:
effort is binary, the horizon is two periods, and evaluations are objective and truthful by
construction. As is standard in laboratory work, the subject pool consists of students, so
external validity to workplace settings remains to be established. Finally, the absence of the
stopping effect, and its reversal in the Quiz task, indicates that the response to feedback is
sensitive to the nature of agents’ private information—a margin the present design varies
only coarsely.

These limitations suggest several directions for future work. Varying the effort cost
across treatments would allow the two effort curves to be traced out and the predicted
reversal at ¢* to be tested directly, a sharper test of the theory than a single cost level
permits. Extending the design to subjective or potentially misreported evaluations would

link the present objective-feedback setting to the large literature on subjective performance
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evaluation. And because agents respond to feedback even when evaluators’ rewards are
weakly calibrated, manipulating the evaluators’ own information or incentives—for example,
by giving observers feedback on the accuracy of their past beliefs—could help separate the
strategic component of the effort response from the intrinsic one.

A final direction concerns the time horizon. While the current model is easily applied
to limited-time contracts in which employees may later seek a reference from their former
principal, the implications for longer-term employment with recurring IPEs are less clear.
The conditional-strategy logic suggests that, under recurring IPEs, agents would exert ef-
fort until their record is sufficiently convincing and stop thereafter. However, the point at
which this occurs—how many successes are needed before the reputational benefit of further
effort no longer justifies the cost—depends on both effort costs and the agent’s type, mak-
ing the multi-period case richer than a straightforward extension of the two-period model.
Formally characterizing equilibria with recurring IPEs and testing the resulting predictions

experimentally would be a particularly valuable next step.
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A Theoretical Appendix

Bl NolPE: derivation of Proposition 1

Throughout this appendix, I characterize equilibria in the limiting case ¢ — 0. For exposi-
tional simplicity, I write (e1,e2) = (0,0) for the limiting low-effort strategy. Formally, this
corresponds to choosing (e, e3) = (g,¢) and then taking the limit as ¢ — 0.

The purpose of this appendix is twofold. First, I discuss the pooling low-effort equilib-
rium, which exists for a wide range of costs and motivates the equilibrium-selection criterion
used in the main text. Second, I characterize the selected active-signaling equilibrium stated

in Proposition 1.

Pooling low-effort equilibrium. Suppose that all types choose low effort in both periods,
(e1,e2) = (g,¢€). Since € > 0, success can occur even when no type chooses high effort. Hence,
no outcome is off path, and the principal’s posterior beliefs are pinned down by Bayes’ rule.

Under the pooling low-effort strategy, these posterior beliefs are

1 _ 2 e?
MooZE[91|S1=0,52=0]Zﬁ>
1_ ¢
,UIOZNOIIE[QZ"51:1752:0]:E[9i’51:0752:1}:3_27
273
and 5
M11=E[9z‘|51=1752:1]:1

Given these beliefs, a deviation from low effort to high effort in one period changes the
probability of success in that period from €6; to ;. The gross gain from such a one-period

deviation is
G1(0i;¢) = (1 — )0 [(1 — €0;) (110 — poo) + €05 (p11 — pron)] -

Similarly, the gross gain from deviating to high effort in both periods is

Ga(0;;¢) = 93#11 +6,(1 —0;) a0 + (1 — 6;)0; 001 + (1 — ei)zﬂoo
— [(891‘)2,&11 + 256@<1 — 661')#10 + (1 — 801‘)2/,600} .

Therefore, the pooling low-effort strategy is a PBE if

¢ > max Gy(0;;¢)
916[0,1]
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and

2c > max Go(;;¢).
97;6[0,1]

Equivalently, defining

1
EPOOZ(E) = maX{ max Gl(Hi;s), — max G2(0175)} )

0;€[0,1] 2 6;€[0,1]

the pooling low-effort equilibrium exists for all
c > Pl e).

Taking the limit as ¢ — 0, the posterior beliefs converge to

1 2 3

Moo — 3 M10=M01—>§, Hi1 — -

In this limit, the largest one-period deviation gain is

p 2 1 1
max 0; | - — - | = =,
0;€[0,1] 3 2 6

while the largest two-period deviation gain per unit of effort cost is

1 3 2 1 1 1
— 02 +20,(1 —6,)= + (1 —0,)°= —=| = =.
29?61[%?%}[14—'— ( )3+( )2 2} 8
Hence,
1
Ep""l(s)—>6 as e — 0.

Thus, for sufficiently small € > 0, the pooling low-effort equilibrium exists for all costs above
a threshold close to %.

This pooling equilibrium is not the equilibrium characterized in Proposition 1. In the
main text, I select the active-signaling equilibrium whenever such an equilibrium exists. The

remainder of this section derives this selected equilibrium.

Proof of Proposition 1. Let
Map = E[QZ | Sl = a, SQ = b]

denote the principal’s posterior belief after observing outcome (Si,S2) = (a,b). Under

NoIPE, the agent does not observe S; before choosing second-period effort. Thus, in the
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limiting game, a type 6; can choose one of the following relevant strategies:

(0,0), (1,0), (0,1), (1,1).

Given posterior beliefs (g0, 10, fo1, f11), the corresponding expected utilities are

Uo(0:) = poo, (B.1)
Ui(0:) = bipro + (1 — 0;) oo — ¢, (B.2)
Us(0;) = Oipio1 + (1 — ;) oo — ¢, (B.3)
Ua(0;) = 02 p1y + 0;(1 — 0:) prao + (1 — 0;)0sp101 + (1 — 6;) oo — 2c. (B4)

The proof proceeds by considering the relevant active-signaling cost regions.

Upper bound for active-signaling equilibria. Consider a one-threshold active-signaling
equilibrium in which types 6; < 64 choose no high effort, while types 6; > 6,4 exert high

effort exactly once. The posterior beliefs after no success and after one success are

2 (54063 o 2/1-6
,Uoo—3 1+9—124 ) ,ulo—,um—3 1_9—31 .

The marginal type 64 must be indifferent between exerting no effort and exerting effort once.

Hence, - - -
a (348 — 109)
1— 0%

¢ = éA(MlO - Moo) =

Equivalent]
e 04(40% + 04 +1)
3(14+04)(1+6%)

CcC =
For all 4 < 1, this expression is strictly below %, since

1 0405 +0a+1)  (1—04)(505 + 464 +3) -0
2 3(1+604)(1+6%) 6(1+04)(1+6%) '

Thus, the one-threshold active-signaling system can only generate costs ¢ < %, with ¢ — %

only as 84 — 1. Consequently, for ¢ > %, the selected equilibrium has no costly high effort
by any type.

Medium costs. Consider now the cost region in which the selected active-signaling equi-

librium has one threshold. Types below the threshold exert no high effort, while types above

44



the threshold exert high effort exactly once:
HZ- < éA(C) = (61, 62) = (O, O), 61 > éA(C) =e1+ey=1.

There are three timing equilibria. First, all active types may exert effort only in the first
period. Second, all active types may exert effort only in the second period. Third, active
types may mix symmetrically between first- and second-period effort. For any fixed £ > 0,
asymmetric interior mixing does not preserve indifference, because low-effort types can also
generate success. Hence, the only interior mixed timing equilibrium is the symmetric one.
In all three timing equilibria, the same threshold 4 (c) separates inactive from active types,
and all active types exert effort exactly once.

For the symmetric mixed equilibrium, the limiting likelihoods are

1 if 0, < 04,
PI'(Sl = 0, 52 =0 | 61) = B (B5)
0 if 97, < gA,
PI’(Sl = 1,52 =0 | 091) = PI‘(Sl = O, 52 =1 | 91) = (B6)

%01 if 0; > 9_,4,
Pr(Si=1,5%=11]6;)=0 in the limiting game. (B.7)

The on-path posterior beliefs after no success and after exactly one success are therefore

10 (0a) = E[6; | S1 = 0,8, = 0]
Jo 0;d6; + [ (6; — 62) do;
S 1dg;+ f (1 —0;)de,

_2(2t0 (B.8)
3\1+6%)° '

and

p10(0.4) = po1(04) = E[0; | Sy = 1,8, = 0] = E[f; | $1 = 0,9, = 1]
g, 30 db;
Sy 16; db;

2 (163
-z A Y B.
3(1-93) (B:9)

The two pure timing equilibria generate the same threshold. If all active types exert
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effort only in the first period, the limiting posterior after (57, S2) = (1,0) is again given by
p(04), because the factor on the likelihood of success cancels in Bayes’ rule. The posterior
after a success only in the second period is instead generated by low-effort success and is

Jir 02 d6; + [ 62(1—6,) do,

~F 2y
fig1 (04) = =5 :
" S 0,d6, + [} 6.1 6,)do,

0

For 64 € [3,1), one has i (04) < p1{(64), so active types do not want to switch effort from
the first to the second period. The pure second-period timing equilibrium is symmetric.
The marginal type 64 is indifferent between exerting no high effort and exerting high

effort exactly once. Hence,

Uo(04) = Ur(0a),
or equivalently,
e =0 (110 — #o0) -
Substituting (B.8) and (B.9) yields
0a (5 + 04 — 50%)
1—64

c= (B.10)

It remains to verify that active types do not want to exert high effort twice. With
e > 0, two successes can occur even if all active types exert high effort only once. Thus, the
posterior after two successes is pinned down by Bayes’ rule in the perturbed game. For the
incentive check, however, it is sufficient to use the upper bound p;; < 1. If no type wants
to exert effort twice even when two successes generate the highest possible posterior belief,
then no type wants to exert effort twice under the Bayesian posterior induced by the £ > 0
perturbation.

Using the upper bound p;; = 1, the incremental value of adding a second effort, starting

from one effort, is bounded above by
Aua(0;) < 0; [6:(1 — p1g) + (1 — 0:) (13 — pg)] — ¢

The one-effort equilibrium is therefore valid whenever this upper bound is non-positive for
all 0; € [04,1]. Substituting (B.8), (B.9), and (B.10), this condition is satisfied for

04>

DN | —
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At 64 = 1, equation (B.10) gives
2
c=—.
9
As 04 — 1, equation (B.10) implies ¢ — % Hence, the selected one-threshold active-signaling

equilibria are described by this system for

<c<

Nl \V)
DN | —

In all three timing equilibria in this cost region, the same threshold 04(c) separates inactive
from active types, and all active types exert effort exactly once. Therefore, total expected

effort is identical across the three timing equilibria.

Low costs. For 0 <c< g, there exists an active-signaling equilibrium with more signaling
than the one-threshold equilibrium: high types exert effort in both periods. Since the equi-
librium selection in the main text focuses on maximal signaling activity, this two-threshold
equilibrium is selected in the low-cost region.

The equilibrium has two thresholds, 64(c) and #p(c), with

0 < 04(c) <Op(c) <1.

Types below 64(c) exert no high effort, types between 64(c) and fp(c) exert high effort
exactly once, and types above fz(c) exert high effort in both periods.

The timing of effort by the middle types is pinned down by the requirement that they
must be indifferent between exerting effort only in the first period and exerting effort only
in the second period. To see this, suppose that middle types exert effort in the first period
with probability ¢ and in the second period with probability 1 — ¢. Then

e 62 do, + [ 62(1— ;) db;

,LLIO(Q) = ] )
J3® abid; + [y 0:(1—0;)db;
21— )62 db; + [, 62(1— 6;)db;
to1(q) =

72 (1 — q)6; db; + [, 6:(1—6;)d6;

0a

The high types, who exert effort in both periods, contribute symmetrically to both one-
success outcomes. The middle types, however, contribute with weights ¢ and 1 — ¢. Solving
10(q) = po1(q) yields ¢ = 3. Thus, in the low-cost region, middle types must mix symmet-

rically between first- and second-period effort.
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Given this equilibrium strategy, the likelihoods are

(

1 if 0; < Oy,
Pr(S;=0,5=0|60;)=<1-0, if6,<0, <0, (B.11)
(1 — 92)2 if 91 > Q_B,

\
(

0 if 0, < Q_A,

Pl"(Sl:1,52:0|91):PI'(51:O,82:1|9Z):

\

0 if6; <0p,
PI‘(Sl = ]_, SQ =1 | Qz) = _ (B]_S)
02 if ; > Op.

Figure B1 illustrates these likelihoods for selected threshold values 64 and 6.

The posterior belief after no success is

/vbgo(éA,éB) = E[Qz‘ | S1=0,5 = 0]

S22 0,0 + [37(6: — 67)do, + [ 0,(1 — 6,)* db;
Jyr1de; + [77(1— 0;)do; + [; (1—6;)2db;

1+ 4603 + 463, — 304

1

== _ = = | . (B.14)
2 (2 + 302 + 360% — 20%)
The posterior after exactly one success is
,ufO(Q_A,@_B) = M{ﬁ(éA,H_B) = E[Gl | Sl = 1,S2 = 0] = E[QZ ‘ Sl = O,SQ = 1]
6 1
B féf 502 do; + féB 62(1 — 6;) dob;
Tl
J5? 30:d0; + [; 0,1 — 0;)db;
_ 903 _ 973 )
_ 1205 = 205 4 30 (B.15)
2 — 305 — 30% + 463
Finally, the posterior after two successes is
pi(0p) = E[6; | S1 = 1,8, = 1]
1 _
02 do; 1—64
_ felB 2 :§< 65). (B.16)
féB 0 do; 1—0p

The two equilibrium thresholds are determined by two indifference conditions. First, the
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Figure B1: NoIPE: likelihood that a type 6; generates a given outcome (S, S2) in the low-
cost two-threshold equilibrium.

lowest active type 64 is indifferent between no effort and one effort:
Uo(04) = Ur(04).
Using (B.1) and (B.2), this is equivalent to
c=04 (NlLo - /vbgo) : (B.17)
Second, the type 05 is indifferent between exerting effort once and exerting effort twice:
Ui(0p) = Uy (0p).
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Using (B.2) and (B.4), this is equivalent to

¢=0p [0p (u1s — p1o) + (1= 0p) (1o — hoo) ] - (B.18)

Equations (B.17) and (B.18) define f4(c) and 63(c) in the low-cost region. The solution
satisfies
0<0a(c) <Opc) <1

for 0 < ¢ < 2. At the boundary ¢ = 2, the high-effort region vanishes, so fp(c) — 1, and the
low-cost threshold system connects continuously to the selected one-threshold equilibrium.
The incentive constraints are satisfied by the threshold construction. The gain from

moving from no effort to one effort is
L L
0i (110 — Hoo) —

which is increasing in ; and equals zero at 6; = 04. Hence, types below 4 prefer no effort,
while types above 0,4 prefer at least one effort. The second threshold 8 is defined by the
indifference condition between one effort and two efforts. At the threshold pair (f4(c), 05(c))
defined by (B.17) and (B.18), the remaining incentive constraints are satisfied: types between
0.4(c) and Op(c) prefer exerting effort exactly once, while types above p(c) prefer exerting
effort in both periods. The solution satisfies fp(c) — 1 as ¢ — 2, so the two-threshold
equilibrium connects continuously to the selected one-threshold equilibrium at ¢ = %.
Combining the pooling-equilibrium discussion with the low-, medium-, and high-cost
active-signaling arguments establishes the selected threshold structure stated in Proposition

1. [l

B2 IPE: derivation of Proposition 2

Throughout this appendix, I characterize the selected active-signaling equilibrium in the
limiting case ¢ — 0. For expositional simplicity, I write low effort as 0. Formally, this
corresponds to choosing effort € > 0 and then taking the limit as ¢ — 0. As in the NolPE
regime, pooling low-effort equilibria may also exist. The purpose of this section is to derive

the selected active-signaling equilibrium described in Proposition 2.

Proof of Proposition 2. Let
Hab = E[@Z | Sl = a, SQ == b]

denote the principal’s posterior belief after observing outcome (S, 53) = (a, b).
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Under IPE, the agent observes Sy before choosing second-period effort. Hence, in addition
to exerting effort in no period, only the first period, only the second period, or both peri-
ods, the agent can condition second-period effort on the first-period outcome. The relevant
strategies are:

0:(0,0), 1:(1,0), 2:(0,1),
0261:1, 62:01f51:17 nglifslzo,

and
B:(1,1).

The conditional strategy C' is the strategy that is central under IPE: the agent exerts effort
in the first period and only tries again in the second period if first-period effort did not lead
to success.

Given posterior beliefs (poo, f410, fo1, f411), the expected utilities from these strategies are

Uo(0;) = 1100, (B.19)
Uy(0;) = ;10 + (1 — 0;) pioo — ¢, (B.20)
Uz(0;) = Oipuor + (1 — 6:) oo — ¢, (B.21)
Uc(6;) = O;p10 + (1 — 6;) [Oippor + (1 — 6;) o — ] — ¢, (B.22)
Ug(0;) = 0711 + 0:(1 — 0:) a0 + (1 — 0;)0;p101 + (1 — 6;)? 1100 — 2. (B.23)

There is also the reverse conditional strategy, where the agent exerts second-period effort
only after first-period success. This strategy is not selected in the equilibria characterized
below. For the threshold values solving the systems below, the value of second-period effort
after failure is weakly larger than the value of second-period effort after success in the relevant
range of types. Thus, a strategy that prescribes effort after success but not after failure is
not optimal.

The proof proceeds by deriving the equilibrium threshold systems for the low-, medium-,

and high-cost regions.

Low and medium cost candidate strategies. For low and medium costs, the selected

active-signaling equilibrium has three thresholds,

0 < 0a(c) <0p(c) <bc(c) < 1.

Low types do not exert effort, intermediate types exert effort exactly once, higher interme-

diate types use the conditional strategy, and the highest types exert effort in both periods.
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For low costs, the one-effort types exert effort only in the second period. The candidate

strategy is

(mﬁ)ﬁ&<@,
(0,1) ify < 6; < 0p,
(e1(6:),e2(6:)) = S (1,0) if Ay < 6; <O and S) = 1, (B.24)
(1,1) if Oz < 0; < Oc and S; =0,
[(1.1) if 6, > Oc.

For medium costs, the one-effort types exert effort only in the first period. The candidate

strategy is

(0,0) if 0; < 04,
(1,0) if4 < 6; < 0p,
(e1(0s), e2(0:)) = § (1,0) if Op < 6; <O and ) =1, (B.25)
(1,1) if 5 < 6; < Oc and S; =0,
[(1,1) if 0; > 0c.

The difference between the low- and medium-cost regions is therefore the timing of effort
by types in (64,0p). For low costs, these types prefer to exert effort only in the second
period because the posterior belief after (Si,S2) = (0, 1) is higher than the posterior belief
after (S1,S52) = (1,0). For higher costs, the set of very high types who exert effort in both
periods becomes smaller, reducing the reputational value of (S7,S2) = (0,1). At the cutoff
between the two regions, the one-effort types switch from second-period effort to first-period
effort.
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Likelihoods. The principal observes (57, S2) and knows that IPE is implemented. Under
the low-cost strategy in (B.24), the likelihoods are

;

1 if 0, < Oy,
Pr(S1=0,8%=0[60)=<1-0, ifl,<0<0p, (B.26)
(1—6,)% iffg <6,
0 if 0, < 0,
Pr(S1 =1,5=0]6) =<0, if 05 < 0; < O, (B.27)
0;(1 —0;) if 6; > ¢,
0 if 0, < 04,
Pr(S; =0,8 =1]6;) =<4, if 04 < 0; <0, (B.28)
0;(1—6;) iffg <6,

\

0 iff; < 9_0,
PI‘(Sl = ]_,SQ =1 | QZ> = _ <B29)
02 if 0, > Oc.

Under the medium-cost strategy in (B.25), the likelihoods of (S;,S52) = (0,0) and

(S1,52) = (1,1) are unchanged, while the likelihoods of the one-success outcomes become

0 if 01 < éA,
i if 04 < 6; < 6c, (B.30)

PI’(Sl = 1,52 =0 | 91) =

>

0 if QZ < H_B,
Pr(Sl = O,SQ =1 ‘ 61) = _ (B31)
0,10, if O < 6.

Figure B2 illustrates these likelihoods for selected threshold values.
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Figure B2: TPE: likelihood that a type 6; generates a given outcome (Si,Ss). The solid
lines correspond to the low-cost strategy in (B.24), and the dashed lines correspond to the
medium-cost strategy in (B.25).

Posterior beliefs in the low-cost region. Based on the likelihoods above, the posterior

belief after no success is

po0(0a,08) = El0; | S1 = 0,9 = 0]
i, +f95 0; — 02)do; + [ 0:(1—0;)*do;
S 1de;+ [P (1 —6)db + [y (1—6,)2db,

1<1+4ei+40%—3943)
2\2+30% +30% —203 )

(B.32)
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The posterior belief after success only in the first period is

116(05,0c) = El6; | S1 = 1,8, = 0]
_ 2SO do; + [, 02(1—0;)do;
S5 0;d0; + [ 0:(1 — 6;) db;

11 —46% + 364 (B.33)
S 2\1-303+263 ) '

The posterior belief after success only in the second period is

M€1(§A7é3) = E[el | Sl = 0752 = 1]
o 9.2d9-+f; 02(1 — 0,) db;

5 0;db; + [, 0:(1— 6;)db;
1 1—403+394
_2(1—302+293) (B:34)

Finally, the posterior belief after two successes is

p1i(0c) = Blbi | S1 = 1,8, =1]

103 4p. 04
_ Jag 6 0; o z (1 — zgc) . (B.35)
I 02 b, 163

Posterior beliefs in the medium-cost region. In the medium-cost region, pg and 1,

are given by the same formulas as in the low-cost region:

110(04,08) = pgo(0a,08),  111(0c) = p1i(Bc).
The posterior belief after success only in the first period is

ﬂ%(éA,ég) = E[@Z ’ Sl = 1,52 = O]
JC02do; + [, 62(1—0;)db;

—f"cecze + [ 6:(1— ;) de,

1 1—493+394

_ B.36
2(1—392+293) (B.36)
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The posterior belief after success only in the second period is

po1(0p) = El6; | S1 = 0,9, =1]
J5,, 03(1 — 6;) do;

Ji,, 0:(1 = 0;) do;

1/1—463 04
2\ 1 —30% + 263

Threshold equations in the low-cost region. In the low-cost region, the thresholds are
determined by three indifference conditions. First, the lowest active type 64 is indifferent

between no effort and effort only in the second period:
Uo(0.4) = Us(02),

which is equivalent to

c=04 (H0L1 - Hgo) : (B.38)

Second, type 05 is indifferent between effort only in the second period and the conditional
strategy:
Us(0g) = Uc(0p).

Using (B.21) and (B.22), this is equivalent to

0 _ _
— (110 — Opugy — (1 = 0p) gy - (B.39)

C = —
1—-0p

Third, type ¢ is indifferent between the conditional strategy and exerting effort in both
periods:
Uc(0c) = Up(fc).

This is equivalent to
¢ =0c (Nfl - Mfo) : (B.40)

Equations (B.38)—(B.40), together with the posterior beliefs (B.32)—(B.35), define the low-
cost thresholds (64(c), 0p(c),0c(c)).

This low-cost system applies as long as the one-effort types prefer second-period effort to
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first-period effort, that is, as long as

o1 = Hio-

The cutoff ¢t is defined by the boundary at which this inequality holds with equality.

Threshold equations in the medium-cost region. In the medium-cost region, the
one-effort types exert effort only in the first period. The thresholds are again determined by

three indifference conditions. First,
Uo(0.4) = Ur(0a),
which gives
¢ =04 (1o — Hoo) - (B.41)

Second,
U1(05) = Uc(05),

which gives
¢ =0p (101 — Hoo) - (B.42)

Third,

Uc(0c) = Up(bc),
which gives
¢ =0c (17 — o) - (B.43)

Equations (B.41)—(B.43), together with the posterior beliefs above, define the medium-cost
thresholds. This system applies as long as the one-effort types prefer first-period effort to

second-period effort,
M M
Mo = Mot

and as long as Oc(c) < 1. The cutoff ¢! is defined by

éc(cﬁ) =1.
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High-cost active-signaling region. For higher costs, no type exerts effort uncondition-

ally in both periods. The selected equilibrium is therefore obtained from the medium-cost

equilibrium by setting f- = 1. The strategy has two thresholds:

(0,0) if 6; < 04,

1,0) iff4 <6; <0p,
(e1(0),eaf0) = 4 V) Vi<t
(]_ 0) if 91 >QB and Sl = 1,
(1,1)

if 01 > Q_B and Sl =0.

The likelihoods are

1 if 0, < Oy,
1—6, if 04 < 6; < Op,
(1 — 01>2 if Q_B < 01',

PI‘(Sl == 0, SQ =0 | 91) ==

0 1f01<éA,
Pr(SlZ:[,SQ:O‘HrL): _
91‘ lfQA<€Z,

if 91 < éB,

Pr(Slz(),Sg:l\Gl): _

O N —— N e
e}

PI‘(Sl = 1,52 =1 ‘ 91> =

in the limiting game.

The posterior beliefs used to determine the two thresholds are

1o0(0.4,08) = Elf; | S1 = 0,5 = 0]

1926, db; +f"B 0; — 02) db; + [, 0:(1— ;)% do;

JEA1do;+ [P (1 —6)db; + [y (1—6,)2db,

1 1+49i+4933 3943
2\ 2+ 30% + 30% — 203,

pi0(0a) = B0, | S1=1,8: = 0]

_ J5, 62d6; 2 (1 —éj)

félAQldHZ —g 1_é,24
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and

11 (0p) = El6; | 1 =0,8, = 1]

B fng 07 (1 —0;)do; 1 (1 —45%4—35;13)
Jo 0,1 = 6:)do; 2 \1 =303 +203 )

(B.51)

In the limiting game, (57, S2) = (1,1) is not reached under the high-cost strategy. With
€ > 0, this outcome has positive probability and the posterior is pinned down by Bayes’ rule.

For the active-signaling incentive check, it is sufficient to use the upper bound
pip < 1.

Thus, if no type wants to deviate to unconditional effort in both periods even when pff =1,
then no type wants to do so under the Bayesian posterior generated by the perturbed game.

The thresholds in the high-cost region are determined by
Uo(04) = U1 (4)

and

Ui(0p) = Uc(05).

Using the posterior beliefs above, these conditions become

¢ = B (ulh — it (B.52)
and
¢ = O (s — uth) (B.53)

In addition, no type must want to deviate from the conditional strategy to unconditional

effort in both periods. Using the upper bound uf = 1, this is ensured by
c>1—ppb.

This condition holds in the high-cost region beginning at ¢, where - = 1 in the medium-
cost threshold system.
Finally, as ¢ approaches %, the active set shrinks to zero. Hence, for ¢ > %, the selected

active-signaling equilibrium entails no costly high effort by any type.
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Combining the low-, medium-, and high-cost threshold systems establishes the selected

active-signaling equilibrium structure stated in Proposition 2. O]

B3 Proof of Proposition 3

Throughout, ¢ € (0, %) denotes the marginal cost of high effort, and we work with the selected
active—signalling equilibria characterised in Propositions 1 and 2 in the limit £ — 0. We write
0, 05 for the NoIPE cut-offs and 0% < 05 < 6L for the IPE cut-offs, and we denote by

gNOIPE(C) = E[Gl + 62] EIPE(C) = E[Gl + 62]

NoIPE’ IPE
the corresponding expected total effort (the integral over types of the sum of the two effort
probabilities). Define the difference

Ale) = ETPE(c) — ENIPE(c),

Proposition 3 states that A(c) < 0 for sufficiently small ¢, that A(c) > 0 for ¢ sufficiently
large (but below 3), and that A(c) = 0 for ¢ > 1.

Step 0: Expected total effort as a function of the cut-offs

Integrating the equilibrium effort choices of Propositions 1-2 over § ~ U|0, 1] gives closed
forms for total effort in terms of the cut-offs. Under NoIPE, types in (6, 0% ) exert effort

once and types above f% exert effort in both periods, so
2—-0Y -0y, 0<c<i
ENOTPE () = { 1 _ N, 2<e< (B.54)

0, c

v

1
3

Under IPE, types in (6%, 0%) exert effort once, types in (6%, %) follow the conditional strategy
C (effort in period 1, and in period 2 only after a first—period failure, i.e. expected effort

1+ (1—10)), and types above 8% exert effort in both periods. Carrying out the integration,

7 o _ _
[T = 0] do = 2t — ) — 3617 - (07,

I
B
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and collecting terms yields

4 N B 9[ 2 1\2
2—&{1—6{3—%, OSC<C§{,

IPE( \ _ _ 1 —HL)2

E%(e) = 1_9£+( 23) ’ cy<e<l, (B.55)
\0, 02%.

The first line of (B.55) is common to the low—cost (¢ < ct) and the medium-cost (¢! <
¢ < ck) regimes of Proposition 2, which share the same effort formula. The second line
is obtained from the first by setting 5, = 1 (the defining feature of the high—cost regime);

indeed 2 — G4 — 65 — 1[1— (85)?] =16, + L(1 — 65)2.

Step 1: Prohibitive costs

For ¢ > 1 no type finds active signalling worthwhile in either regime (Propositions 1 and 2),
so ENOIPE () = E1PE(¢) = 0 and A(c) = 0. This proves the third claim.

Step 2: Continuity of A

On each open cost regime the cut-offs are the unique solution of the corresponding indiffer-
ence system (Propositions 1 and 2). Each such system is a finite set of polynomial equations
whose Jacobian is non-singular at the solution (this is exactly the strict single—crossing es-
tablished in the uniqueness arguments of Propositions 1 and 2); by the implicit function

theorem the cut-offs are continuously differentiable functions of ¢ on each open regime. At

the regime boundaries the maps agree: at ¢ = % one has 5 — 1, so the two branches of

B.54) coincide; at ¢ = ¢! the low- and medium-cost IPE systems share the same solution
L y

(the boundary is defined by p19 = po1) and (B.55) uses one expression on both sides; and at

¢ = cl; one has 65, — 1, which is the identity used at the end of Step 0. Hence EVNIPE

EPEand therefore A, are continuous on (0, 3), with A(c) — 0 as ¢ | 0 (both efforts tend

to 2) and as ¢ 1 5 (both efforts tend to 0).

and

Step 3: High costs — IPE strictly dominates

Consider ¢ € [k, %) Since cl; > %, NoIPE is in its one—threshold regime, while IPE is in its
high—cost regime with 85, = 1. Subtracting the relevant lines of (B.54) and (B.55),

Al) = (B — ) + 1(1-05)> (B.56)
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The second term is non-negative and is strictly positive because 5 < 1 for ¢ < % It remains
to sign the first term.
In both regimes the marginal active type is indifferent between not signalling and exerting

effort once in period 1; equating cost and signalling benefit,

(NoIPE) ¢ =0} [1m0(0%) — pao(03)]. (B.57)
(IPE) ¢ =04 [10(04) — ppo (04, 05)] (B.58)

where the posteriors after a single first—period success, after a double failure, are

21-a®> 2(1+a+d? N 1+ 2a®

mold) = 59 = = T3y 0 Mol =gy

1+ 4a® + 40® — 3b*
2(2+ 3a% + 3% — 2b%)°

:ué()(av b) -

Two features are essential. First, the success posterior jqg is the same function of the lowest
active type in both regimes: the outcome “one first—period success and nothing thereafter” is
produced by every active type 8 > 6, (in NoIPE all active types exert effort once; in IPE
the (1,0)-types do so directly, and the conditional types in (65, 1) also generate exactly this
outcome by succeeding in period 1 and then stopping), so p19 depends only on the set (64, 1]
and equals the displayed expression in both cases. Second, the failure posteriors are ordered,

as the following lemma shows.

Lemma 1. Forall0 <a<b< 1,

poo(a,b) < pgo(a).
Proof. A direct computation gives

(1 —b)*Ii(a,b)
6 (1+a?)(2+ 3a® + 3b% — 203)’

oo(@) = pgo(a, b) =

where
I(a,b) = 3a®(1+ 2b+ 3b*) + (1 + 2b + 9b*) — 4a”(1 + 2b).

The denominator is positive on (0,1)? (since 2+ 3a®+3b? — 2b* = 2+ 3a*+b*(3—2b) > 0), so
it suffices to show I1(a,b) > 0. As 0 < a < 1 we have a® < a?, hence 4a®(1+2b) < 4a*(1+20b)

and
(a,b) > a*(9b* — 2b — 1) + (1 4 2b + 9b°).
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If 90> —2b—1 > 0 the right-hand side is positive. If 96> —2b—1 < 0, then since a < b implies

a? < b? and multiplying a negative number by the larger factor decreases it,
II(a,b) > b*(96° —2b — 1) + (1 + 2b+ 9b°) = 9b* — 20 + 8b* +2b+ 1 > 0.
In either case II(a, b) > 0, which proves the claim (with equality only in the degenerate limit
b=1). O
Define the NoIPE benefit function

a(4a®* +a+1)
3(1+a)(l+a?)’

B(a) = a[pmola) — py(a)] =

. 3a* + 6a® + 12a° + 2a + 1
so that (B.57) reads B(fY) = c. Differentiating, B'(a) = ¢ ;—(16:_ Z)Q(f+22)i+ > 0 on

[0,1], with B(0) = 0 and B(1) = 3; thus B is a strictly increasing bijection from [0, 1] onto
0,3 ) ) -
Now apply Lemma 1 with a = 6%, b = 64 (legitimate since 0 < 0 < 65 < 1). Using

1o (0%, 0%) < pdi(64) in (B.58),

c=0} [#10(93) - Méo} > 04 [Mlo(éﬁx) - M(])Vo(é,{x)} = B(0}).
Hence B(0]) < ¢ = B(#Y), and strict monotonicity of B gives
0L, < 6.
Substituting into (B.56), both terms are positive, so

Ale)= (6% —0) +1(1— 6%)2 >0 for all ¢ € [c};, 3).

Thus expected total effort is strictly higher under IPE on the whole high—cost range, estab-
lishing the second claim of Proposition 3 (with any threshold ¢ < ¢!, qualifying as “sufficiently
high”). The mechanism is transparent: the lowest type willing to signal is lower under IPE
(01, < 0%, the extensive-margin effect), and in addition the conditional types contribute the

positive second-period term (1 — 6%5).
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Step 4: Low costs — NoIPE dominates

Consider ¢ € (0,ct), where NoIPE is in its two-threshold regime and IPE in its three—
threshold regime. Subtracting the first lines of (B.54) and (B.55),

Ale) = (0 +05) — (04 +05) —

1
2
- > -
=

[(66)* = (05)°] - (B.59)

~
0 : early—stopping loss

cut-off margin
The second term is non-negative (as 85 > 0%) and records the effort that conditional types
forgo by stopping after a first—period success—a possibility that exists only under IPE. This
is the force that makes NoIPE the more effort—intensive regime at low costs: when effort is
cheap, a large mass of high types would exert effort in both periods under NoIPE, whereas
under IPE the same types stop after an early success.

Unlike the high—cost range, the comparison here cannot be reduced to a single monotone
cut-off relation, because at low cost the cut-off margin in (B.59) and the early-stopping
loss are of the same (small) order and partly offset. The cut-offs solve coupled cubic—
quartic indifference systems with no closed—form solution; evaluating (B.59) on the (unique,
continuous) explicit solution of these polynomial systems gives A(c) < 0 throughout (0, ¢f],
and a Taylor expansion of that solution about ¢ = 0 shows that the leading terms of ENo/PE
and ETPE coincide through fifth order, with

Ale) = — K +o(c?), K >0,

so the gap is strictly negative but vanishes rapidly as ¢ | 0. Hence Exopr(c) > Epg(c) for

all sufficiently small ¢, which is the first claim of Proposition 3.

Conclusion

Steps 1, 3 and 4 establish the three statements of Proposition 3. Combining them with the

continuity of A (Step 2): A is negative for small ¢, positive on [cl;, %), and zero at ¢ = %,

so by the intermediate value theorem A has at least one sign change in (0, %) Solving

the threshold systems of Propositions 1-2 numerically shows that the sign change is in fact

unique, occurring at
¢~ 0.135,

with A(c) < 0 on (0,¢*) and A(c) > 0 on (c*, 3): the two cost ranges of Proposition 3 there-
1
2
NolPE—favouring range. The magnitudes are markedly asymmetric—the maximal NoIPE

fore partition the active region (0, 5), and the IPE-favouring range lies uniformly above the
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advantage is small (maXC(—A) ~ 0.024, attained near ¢ ~ 0.10), whereas the IPE advan-
tage reaches max. A =~ 0.18 near ¢ ~ 0.22—which is why the two total-effort curves are
visually close at low costs and clearly separated at higher costs in Figure 3. In particular,
at the experimental cost ¢ = 0.3 the model predicts strictly higher total effort under IPE
(ETPE ~ 0.46 versus EN'PP ~ (.36), consistent with the comparative prediction tested in

the experiment. O
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B Further Experimental Results

Bl Answers in Quiz treatments

Table B1: Agent’s Answers in Quiz

#Correct #Correct
Period 1 Period 2

(1) (2)
Agent Type 0.291*** 0.193***
(0.058) (0.051)
Round -0.034 -0.027
(0.022) (0.020)
IPE -0.150 -0.195*
(0.109) (0.117)
Effort Period 1 0.552**
(0.210)
Effort Period 2 0.472**
(0.199)
const. 4.331%** 4.820™*
(0.319) (0.310)
Obs. 790 790
Clusters 79 79
R? 0.152 0.081

Notes: OLS regressions of the number of
correct answers in the quiz task in the
first 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.
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Figure B1: Distribution of number of correct Quiz answers by the agents in the first (a) and
second (b) period of a round.
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B2 Effort after Success in IPE

Table B2: Second Period Effort after Success (IPE)

Abstract Quiz
C R -y
Type of Agent 0.009***  0.009*** 0.087**  0.080*
(0.002)  (0.002) (0.034) (0.036)

Fairness 0.053***  0.050*** -0.017 -0.019
(0.016)  (0.017) (0.032) (0.033)
Math Grade 0.036 0.041 0.071 0.075
(0.036)  (0.034) (0.053) (0.054)
Male -0.086 0.078
(0.060) (0.096)
endogenous -0.104 -0.062
(0.099) (0.073)
const. -0.384*  -0.275 0.024 0.081
(0.195)  (0.224) (0.286) (0.282)
Obs. 174 165 97 97
Clusters 17 17 16 16
R? 0.137 0.155 0.147 0.157

Notes: OLS regressions of the second period effort
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 first 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.
Male is a dummy for the participant’s self-reported
gender. Participants who stated to not be either male
or female are excluded from columns (2) and (4).
Standard-errors are clustered at the matching-group
level. * p < 0.1, * p < 0.05, ** p < 0.01.

B3 Behavior over Time
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Table B3: Observers’ Beliefs about Agent’s Type

Abstract Quiz
SS SN NS NN SS SN NS NN
(1) (2) (3) (4) () (6) (7) (8)
Round 0.614* 0.144 -0.178 0.056 -0.056* -0.055* -0.079*** 0.050*
(0.318) (0.203) (0.216) (0.295) (0.028) (0.028) (0.027) (0.028)
const. 59.701** 49.797 52.157* 33.940%* 6.267** 5.418** 5.651** 4.341%
(2.511) (1.592) (1.623) (2.017) (0.254) (0.193) (0.166) (0.185)
Obs. 820 820 820 820 790 790 790 790
Clusters 82 82 82 82 79 79 79 79
R? 0.005 0.001 0.001 0.000 0.003 0.006 0.013 0.003

Effort in Period 1 (share)

Notes: OLS regressions of the observers’ beliefs for the different possible success occurrences. Standard-errors
are clustered at the principal level. Clustering standard-errors at the matching group level or including observer
fixed effects does not change the results qualitatively. * p < 0.1, ** p < 0.05, ** p < 0.01.

) Abstract Treatments

o

Effort in Period 1 (share)

b) Quiz Treatments

Figure B2: First period effort provision over time.
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Effort in Period 2 (share)

Effort in Period 2 (share)

Lt Dt Do T

(a) Abstract Treatments (b) Quiz Treatments

Figure B3: Second period effort provision over time.
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B4 Explanation for IPE Choice of Principals

In the post-experimental questionnaire, principals answered the non-incentivized free-form
question: "What motivated your decision whether Player A receives feedback about the success
in period 12". In Table B4, I provide translations of all non-empty answers, sorted into
categories that seem to stand out. For some answers, the categorization is debatable. For
this reason, I transparently provide the verbatim content in translation, and not just counts

by category based on my own judgment.

Table B4: Principal’s Answers to Open IPE-Choice Question

Context Participant’s answer about motivation to (not) provide
feedback

Category: IPE is better for Agent

Quiz I thought that if member A receives feedback and learns that there
was no success, he or she might not be willing to invest the 30
points.

Quiz I thought that if member A gets no information, the probability is

higher that he or she will keep paying for success.
Quiz I thought it was only fair to inform member A in every round (1 to

5) about the success in period 1.

Quiz I found no reason for the decision, so I always decided that member
A should receive feedback.
Quiz I saw hardly any point here; I always let A know about success

because I support information sharing.

Quiz I always chose feedback because it seemed like the better option
and had no effect on my payoff.

Quiz I found it fair that A receives my assessment.

Quiz In the end it did not matter; the other person could also learn that
they had, of course, not been successful.

Quiz There is no reason, neither for A nor for me, to withhold the feed-
back. One could say that, since the As were usually so bad and
perhaps did not realize it, B might have an advantage in letting
them believe they still had a chance, so that they pay the 30 points

and B has a chance as well, but anyway.
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Table B4: Principal’s Answers to Open IPE-Choice Question (continued)

Context

Participant’s answer about motivation to (not) provide
feedback

Quiz

Quiz

Quiz

Quiz

Quiz

Quiz

Abstract

Abstract

Abstract
Abstract

Abstract

Abstract

I am a curious person myself and would want to know how I per-
formed. So I transferred this to the other person.

I always chose feedback because I think member A can recognize in
this way whether the answer was wrong or correct and then make
fewer mistakes afterwards.

So that A can better assess in the second period whether period 2
is likely to lead to success or not.

I always preferred feedback because then member A can adjust the
decision of whether to invest the 30 points accordingly.

I always chose feedback because I personally would have wanted it
that way if I had been A.

I thought he should always receive feedback so that he can assess
how to proceed.

I always allowed feedback because I think that with feedback A has
more information to judge whether it is worth investing in the next
period. In a sense, this gives an additional probability assessment.
Perhaps it increases the investment rate.

I usually made feedback visible to member A. I think it would have
been more worthwhile for member A to try to achieve success in at
least one of the rounds. If I had been member A, I would only have
paid the cost in the second round if I had known that I had had no
success in the first round despite a high type percentage. Therefore
I wanted member A to receive feedback.

A would surely like to be informed about it.

Since a new person was assigned each time, I automatically chose
feedback. The more information, the more precise the assessment
of the chances of success can be.

If he or she had more information, he or she could make better
decisions. Therefore always with feedback.

I thought that I myself would also like to know the feedback, which

is why I almost always decided to communicate it.
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Table B4: Principal’s Answers to Open IPE-Choice Question (continued)

Context Participant’s answer about motivation to (not) provide
feedback

Abstract I always chose that he receives feedback so that he knows whether
his strategy worked or whether he should proceed differently.

Abstract Information is always helpful, so I generally allowed feedback.
Whether this affected player A’s decision, I cannot judge.

Category: IPE is (not) better for Principal

Quiz No feedback — higher chance that more periods are played, even if
only marginally.

Quiz I wanted it so that it would weigh in favor of success.

Quiz At first I thought feedback is good, so the person can also choose
the chance in the second round, but then I thought it could also be
discouraging if someone sees they had no success. So I experimented
a bit and tried both, since the partners changed anyway.

Quiz I hoped for higher chances of success this way, also for A through
direct feedback.

Quiz I wrote down how the participants decided and acted more or less
intuitively.

Quiz I gave feedback only in the first round; after that I wanted to con-
tinue without it.

Quiz In the first five rounds I had the impression that I received more
points when A did not get feedback.

Quiz I always gave feedback so that the people can see how bad they are
at answering quiz questions.

Abstract I consistently chose no feedback because all A-participants had de-
cided terribly anyway.

Abstract In favor of feedback, because then period 2 will probably still be
paid for if no success occurs, so that there is at least one success
overall.

Abstract  With feedback, A is less willing to pay for the chance.

Abstract  Better adjustment of my own estimate.

Abstract  Since if member A succeeds, then I do as well. If one receives

information, there is a better chance of finding the “right” solution.
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Table B4: Principal’s Answers to Open IPE-Choice Question (continued)

Context Participant’s answer about motivation to (not) provide
feedback

Abstract I felt that if member A receives feedback, he or she is more likely
to invest, so I often selected feedback.

Abstract  If successful, then more willing to bet on success again in round 2.

Abstract I usually gave feedback because it increased the chance that the 30
points would be paid in the second stage.

Abstract  Generally positive feedback so that A is also motivated to invest
for success.

Abstract I gave A feedback four times because I thought it might motivate
A to invest the 30 points again in period 2 if A sees that period 1
was already successful. The one time I decided against feedback, I
simply wanted to test what effect that would have on the outcome.

Abstract I thought it was only fair and hoped to increase the probability of
success that way, because teamwork makes the dream work and all
that.

Abstract I thought that if A received feedback, A would be less willing to
take risks if A had unsuccessfully paid the 30 points in period 1. It
was in my interest that A pays the 30 points whenever possible, so
I did not want A to see the feedback.

Abstract  So that he sees from a decision not to invest that I assign 0 points
to it.

Abstract  Previous results; possible motivators.

Abstract On member A’s success.

Abstract Two times yes, more often no, without better winning chances.

Category: Random / no clear strategy / intuition

Quiz Gut feeling.

Quiz Nothing.

Quiz Nothing in particular.

Quiz I had no strategy.

Quiz Random.

Quiz Whether it makes a difference.

Quiz In fact, I regarded this as unimportant.
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Table B4: Principal’s Answers to Open IPE-Choice Question (continued)

Context Participant’s answer about motivation to (not) provide
feedback

Abstract  Nothing.

Abstract That was rather random, since I did not see higher or lower chances
of success with or without feedback.

Abstract  Just like my answer to the previous question.

Abstract  Just like that.

Abstract I gave feedback randomly, and I think one really could not do much
with feedback.

Abstract I still do not know whether feedback made any difference at all, so
I just did it randomly.

Abstract  To be honest, I could not think of anything that spoke for or against
feedback, so I decided relatively randomly in favor of feedback.

Abstract It depended somewhat on the round payoff; otherwise I simply de-
cided arbitrarily whether with or without feedback.

Abstract  Pure chance principle.

Category: Always (or almost always) feedback

Quiz Always feedback.

Quiz I always let the person receive feedback.
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Supplementary Material

A Decision Screens

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

figure notes.

Al Abstract Treatments

Runde 1: Entscheidung iiber Feedback

Sie kénnen nun fur diese Runde auswahlen, ob Mitglied A in lhrer Gruppe erfahrt, ob Periode 1 zu Erfolg gefuhrt
hat oder nicht.

Figure A1l: 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.”



Runde 1, Periode 1

Sie kénnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in
Periode 1 zu haben.

Der Beobachter schatzt Inren Typ abhéngig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung fur Mitglied B in lhrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 46, und Mitglied B in Ihrer Gruppe hat entschieden, dass Sie
Feedback Uber das Ergebnis in Periode 1 erhalten.

Figure A2: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 48%. Not paying 30 points. Probability for Success: 0%. Reminder: In this
round your type is 46, and Member B of your Group decided, that you receive feedback about the Success
in Period 1.”

Runde 1, Periode 2

Sie kdnnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in
Periode 2 zu haben.

Der Beobachter schatzt Inren Typ abhéngig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhéht die Rundenauszahlung fur Mitglied B in lhrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 46. In der ersten Periode haben Sie sich dafiir entschieden, die Kosten
zu zahlen. Sie hatten in Periode 1 Erfolg.

Figure A3: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 48%. Not paying 30 points. Probability for Success: 0%. Reminder: In this
round your type is 46. You decided to pay the costs in the first Period. You had Success in the first Period.”
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Runde 1, Periode 1

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 1 zu haben.
Der Beobachter schatzt lhren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhaht die Rundenauszahlung fir Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 41, und es wurde zuféllig entschieden, dass Sie kein Feedback tber den Erfolg in Periode 1 erhalten.

Figure A4: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 41%. Not paying 30 points. Probability for Success: 0%. Reminder: In this
round your type is 41, and it was randomly determined that you receive no feedback about the Success in
Period 1.7

Runde 1, Periode 2

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 2 zu haben
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 41. In der ersten Periode haben Sie sich dafiir entschieden, die Kosten zu zahlen.

Figure A5: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 41%. Not paying 30 points. Probability for Success: 0%. Reminder: In this
round your type is 41. You decided to pay the costs in the first Period.”

II1



Runde 1: Einschatzung des Typs

Geben Sie fiir jeden der folgenden Falle eine Einschatzung tiber den Typ des beobachteten Mitglieds A ab.
Das beobachtete Mitglied A hat vor der Entscheidung tber die Zahlung in Periode 2 Feedback tber den Erfolg in Periode 1 erhalten.
Am Ende des Experiments erfahren Sie, welcher der Falle tatsachlich eingetreten ist. Nur die Einschatzung fir diesen Fall ist auszahlungsrelevant.

Geben Sie hier Ihre Einschatzung fiir den Fall ab, dass in Periode
1 und in Periode 2 kein Erfolg erreicht wurde.

0 }— J100

Ihre Einschatzung: 15

Geben Sie hier lhre Einschatzung fir den Fall ab, dass in Periode
1 Erfolg ,und in Periode 2 kein Erfolg erreicht wurde.

o} : J100

Ihre Einschatzung: 40

Geben Sie hier Ihre Einschatzung fiir den Fall ab, dass in Periode
1 kein Erfolg und in Periode 2 Erfolg erreicht wurde.

o} : J100

Ihre Einschatzung: 40

Geben Sie hier lhre Einschatzung fir den Fall ab, dass in Periode
1 und in Periode 2 Erfolg erreicht wurde.

o} : J100

Ihre Einschatzung: 60

Die Hohe Ihrer Einschatzung fiir den tatsachlich eingetretenen Fall bestimmt die Auszahlung des Mitglieds A.
Je naher |hre Einschatzung an dem tatsachlichen Typ des beobachteten Mitglieds A ist, desto hoher ist Inre Rundenauszahlung.

Figure A6: 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 payoff-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. Enter your assessment for the case that Success was achieved in Period 1 and Period 2. Your Assessment:
60. The level of your assessment for the relevant case determines the payoff of Member A. The closer your
assessment to the true type of the observed Member A, the higher is your round payoff.”

Runde 1: Rundenauszahlung

In der ersten Periode haben Sie sich entschieden, die Kosten von 30 zu zahlen.
In der zweiten Periode haben Sie sich entschieden, die Kosten von 30 nicht zu zahlen.
Der Beobachter hat Ihren Typ auf 40 geschatzt.

Ihre Rundenauszahlung betragt somit 60 - 1 * 30 - 0 * 30 + 40 = 70.0 Punkte .

Figure A7: Agent.

Notes: “Round 1: roundpayoff. In the first period you decided to pay the costs of 30. In the second Period
you decided not to pay the costs of 30. The observer estimated your type to be 40. Your roundpayoff is
therefore: 60 — 1 %30 — 0 % 30 + 40 = 70 Points.”
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Runde 1: Rundenauszahlung

Mitglied A Ihrer Gruppe hat in der ersten Periode dieser Runde Erfolg erreicht.
Mitglied A lhrer Gruppe hat in der zweiten Periode dieser Runde kein Erfolg erreicht.

lhre Rundenauszahlung als Mitglied B betragt somit 1 * 50 + 0 * 50 = 50 Punkte.

Figure A8: Principal.

Notes: “Round 1: Roundpayoff. Member A in your Group achieved Success in the first Period of this round.
Member A of your group achieved no Success in the second Period of this round. Your roundpayoff as

Member B is therefore: 1 %50 4+ 0 * 50 = 50 Points.”



A2 Quiz Treatments

Quizfragen

Wie heifit die Hauptstadt von Spanien?

Figure A9: Quizquestions.
Notes: “What is the capital of Spain? Madrid. Barcelona. Sevilla. Valencia.”
Runde 1: Entscheidung liber Feedback
Sie konnen nun fur diese Runde auswahlen, ob Mitglied A in lhrer Gruppe erfahrt, ob Periode 1 zu Erfolg gefiihrt hat oder nicht.

Figure A10: 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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Runde 1, Periode 1

Sie kinnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 1 zu haben.
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhdht die Rundenauszahlung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, miissen Sie mindestens 7 der 10 Fragen korrekt beantworten.
Mitglied B in Ihrer Gruppe hat entschieden, dass Sie Feedback iiber das Ergebnis in Periode 1 erhalten.

Figure A11: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 7%. 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. Member B of your group
determined that you receive feedback about the result in Period 1.”

Runde 1, Periode 2

Sie kdnnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 2 zu haben
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, missen Sie mindestens 7 der 10 Fragen korrekt beantworten.
In der ersten Periode haben Sie sich dafiir entschieden, die Kosten zu zahlen. Sie hatten in Periode 1 Erfolg.

Figure A12: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: ?7%. 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 first Period. You had Success in period 1.”
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Runde 1, Periode 1

Sie kinnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 1 zu haben.
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhdht die Rundenauszahlung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, miissen Sie mindestens 7 der 10 Fragen korrekt beantworten.
Es wurde zufallig entschieden, dass Sie kein Feedback uber den Erfolg in Periode 1 erhalten

Figure A13: 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: 7%. 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. It was randomly
determined that you receive no feedback about the success in Period 1.”

Runde 1, Periode 2

Sie kdnnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen méchten, um eine Chance auf Erfolg in Periode 2 zu haben
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, missen Sie mindestens 7 der 10 Fragen korrekt beantworten.
In der ersten Periode haben Sie sich dafiir entschieden, die Kosten zu zahlen.

Figure A14: NolIPE, 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 roundpayoff of Member B of your group. Paying 30
points. Probability for Success: ?7%. 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 first Period.”
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Runde 1: Einschitzung des Typs

Geben Sie fur jeden der folgenden Falle eine Einschatzung ber den Typ des beobachteten Milglieds A ab.
Das beobachtete Mitglied A hat vor der Entscheidung uber die Zahlung in Periode 2 kein Feedback ber den Erfolg in Periode 1 erhaiten

Am Ende des Experiments erfahren Sie, welcher der Falle tatsachiich eingetreten ist. Nur die fur diesen Fall ist

Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode 1 und in Periode 2 kein Erfolg
erreicht wurde.

o} : J 10

Ihre Einschétzung: 2

Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode 1 Erfolg und in Periode 2 kein
Erfolg erreicht wurde.

of : ] 10

Ihre Einschatzung: 4

Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode 1 kein Erfolg und in Periode 2
Erfolg erreicht wurde.

o} . J 10

Ihre Einschatzung: 4

Geben Sie hier Ire Einschatzung fur den Fall ab, dass in Periode 1 und in Periode 2 Erfolg erreicht
wurde.

o} -

Ihre Einschatzung: 6

Die Hohe Ihrer Einschatzung far den tatsachlich eingetretenen Fall bestimmt die Auszahlung des Mitglieds A

Je naher Ihre an dem

Typ des Witglieds A ist, desto hoher ist Ihre Rundenauszahiung.

Figure A15: 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 payoff-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. Enter your assessment for the case that Success was achieved in Period 1 and Period 2. Your Assessment:
6. The level of your assessment for the relevant case determines the payoff of Member A. The closer your
assessment to the true type of the observed Member A, the higher is your round payoff.”

Runde 1: Rundenauszahlung

In der ersten Periode haben Sie sich entschieden, die Kosten von 30 zu zahlen
In der zweiten Periode haben Sie sich entschieden, die Kosten von 30 nicht zu zahlen
Der Beobachter hat Ihren Typ auf 4 geschatzt.

Ihre Rundenauszahlung betragt somit 60 - 1 * 30 - 0 * 30 + 10 * 4 = 70.0 Punkte .

Figure A16: Agent.

Notes: “Round 1: Roundpayoff. In the first period you decided to pay the costs of 30. In the second Period
you decided not to pay the costs of 30. The observer estimated your type to be 4. Your roundpayoff is
therefore: 60 — 1+ 30 — 0% 30+ 10 * 4 = 70 Points.”
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Runde 1: Rundenauszahlung

Mitglied A Ihrer Gruppe hat in der ersten Periode dieser Runde Erfolg erreicht.
Mitglied A Ihrer Gruppe hat in der zweiten Periode dieser Runde kein Erfolg erreicht

Ihre Rundenauszahlung als Mitglied B betragt somit 1 * 50 + 0 * 50 = 50 Punkte.

Figure A17: Principal.

Notes: “Round 1: Roundpayoff. Member A in your Group achieved Success in the first Period of this round.
Member A of your group achieved no Success in the second Period of this round. Your roundpayoff as
Member B is therefore: 1 50 + 0 % 50 = 50 Points.”



B Experimental Instructions

An English translation of the Instructions for the Quiz treatments (endogenous IPE first)
as well as for the Abstract treatments (exogenous IPE first) is provided. The instructions of
the other treatments (Quiz, exogenous IPE first; Abstract, endogenous first) are very similar

and omitted here. The original German instructions are be part of the replication material.

A1l Quiz Treatment
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Experiment Description Rounds 1 -5

Overview

Welcome to this experiment. We ask you not to speak with other participants during the experiment
and to switch off your mobile phones and other mobile electronic devices.

For participating in today’s session, the amount you earn will be paid out to you in cash at the end of
the experiment. The size of the payment depends partly on your decisions, partly on the decisions of
other participants, and partly on chance. It is therefore important that you carefully read and
understand the instructions before the experiment begins.

In this experiment, every interaction between participants takes place via the computers in front of
which you are seated. You will interact with each other anonymously and your decisions will only be
stored together with your random ID number. Neither your name nor the names of other
participants will be revealed, neither today nor in future written analyses.

Today’s session consists of several rounds. At the end, a total of 2 or 3 rounds will be randomly
selected and paid out. The rounds that are not selected will not be paid. Your payment amount
results from the points earned in the selected rounds, converted into euros, as well as your show-up
fee of 6 euros. The conversion of points into euros is as follows: Each point is worth 4 cents, so that:

25 Points = 1 Euro

Each participant will be paid privately so that other participants cannot see how much you have
earned.
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Experiment Description Rounds 1 -5

Experiment

The experiment consists of two parts with a total of 10 rounds. The rounds within Parts 1 (Rounds 1-
5) and 2 (Rounds 6-10) are identical in structure. The instructions for the second part will be
provided after the completion of the first part.

At the beginning of the experiment, you will be randomly assigned either the role of Member A or
Member B / Observer. Each participant keeps this role for the entire experiment.

The Group

In the first round, you will be assigned to a large group of 8, 10, or 12 members. At the beginning of
each round, two participants from your respective large group will be randomly selected to form a
group in that round. Each group consists of one Member A and one Member B. The members of a
group are therefore randomly reassigned in every round.

General Structure of a Round

Each round consists of two periods. In each period, each Member A answers 10 quiz questions about
the capital city of randomly selected countries. Before Member A sees the questions, they decide
whether to pay a cost of 30 points in order to have a chance of success in that period. Success occurs
if the cost of 30 points is paid and at least 7 out of the 10 questions are answered correctly. Success
in a period determines the payoff of Member B in the respective group. At the end of a round, an
observer estimates, based on the successes of this Member A in that round, how many questions this
Member A answered correctly at the beginning of the experiment. This estimate determines the
round payoff of Member A.

Member A

At the beginning of the experiment, each member answers 10 questions about the capital cities of
countries (see Figure 1). The countries asked about are randomly selected for each member, with
each of the 194 possible countries being equally likely. The number of correctly answered questions
determines the type of Member A in this experiment (a number between 0 and 10). Member A keeps
this type for the entire experiment. Member B in the respective group does not learn the type of
Member A.

Member A starts each round with a budget of 60 points.
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Experiment Description Rounds 1 -5

Figure 1: Example image of a randomly selected quiz question. Each Member A answers 10 such randomly selected
questions in every period and once at the beginning of the experiment..

Quizfragen

Wie heiBt die Hauptstadt von Spanien?

Madrid Barcelona

Sevilla Valencia

In each round, Member A must make two decisions (see Figures 2 and 3):

1. Whether to pay a cost of 30 points in the first period in order to have a chance of success in
the first period.

2. Whether to pay a cost of 30 points in the second period in order to have a chance of success
in the second period.

After each choice of whether to pay the 30 points in order to have a chance of success, Member A
again answers 10 questions about the capital cities of randomly selected countries. Success means
answering at least 7 of the 10 questions correctly. If Member A decides not to pay the cost of 30
points in a period, success in that period cannot occur, regardless of how many questions are
answered correctly. If Member A decides to pay the cost of 30 points in a period, the member has
success if at least 7 of the 10 following questions are answered correctly. If fewer than 7 questions
are answered correctly, there is no success. No other participant learns whether Member A decided
to pay the cost.

Success in a period increases the round payoff of Member B in the same group. An observer (a
Member B from another group) provides, depending on the success outcomes in a round, an
estimate of how many questions this Member A answered correctly at the beginning of the
experiment. This estimate determines the round payoff of Member A: the higher the estimate given
by Member B, the higher the round payoff of Member A.
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Experiment Description Rounds 1 -5

Figure 2: Example image of Member A’s decision whether to pay 30 points in the first period in order to have a chance of
success in the first period. In this example, Member B of the same group has decided that Member A receives feedback
about the success of Period 1.

Runde 1, Periode 1

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen mochten, um eine Chance auf Erfolg in Periode 1 zu haben.
Der Beobachter schatzt Inren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung fur Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, miissen Sie mindestens 7 der 10 Fragen korrekt beantworten.
Mitglied B in Ihrer Gruppe hat entschieden, dass Sie Feedback iber das Ergebnis in Periode 1 erhalten.

Figure 3: Example image of Member A’s decision whether to pay 30 points in the second period in order to have a chance of
success. In this example, Member B of the same group has decided that Member A receives feedback about the success of
Period 1. In this example, Member A was successful in the first period.

Runde 1, Periode 2

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen mochten, um eine Chance auf Erfolg in Periode 2 zu haben.
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahiung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Um Erfolg zu haben, missen Sie mindestens 7 der 10 Fragen korrekt beantworten.
In der ersten Periode haben Sie sich dafur entschieden, die Kosten zu zahlen. Sie hatten in Periode 1 Erfolg.
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Experiment Description Rounds 1 -5

The payoff of Member A in a round is therefore

o 60 (starting endowment) + 10 * estimate of the observer, if Member A decided not
to pay the 30 points for chances of success in either period.

e 60 (starting endowment) — 30 (payment for chance of success in one period) +
10 * estimate of the observer, if Member A decided to pay the 30 points for chances of
success in one of the two periods.

o 60 (starting endowment) — 60 (payment for chance of success in one period) +
10 * estimate of the observer, if Member A decided to pay the 30 points for chances of
success in both periods.

Example: A Member A decides not to pay the 30 points for a chance of success in the first period. In
the second period, Member A decides to pay the 30 points for a chance of success. The observer
estimates the type of Member A to be 6 if no success occurred in the first period and success
occurred in the second period (the observer therefore estimates that this Member A answered 6 out
of 10 questions correctly at the beginning of the experiment). Furthermore, the observer estimates
the type of Member A to be 3 if no success occurred in either of the two periods of the current round
(the observer therefore estimates that this Member A answered 3 out of 10 questions correctly at
the beginning of the experiment). If Member A answers at least 7 of the 10 questions correctly in the
second period, the payoff is: 60 - 30 + 60 = 90 points, and if fewer than 7 questions are answered
correctly, the payoff of Member A is 60 - 30 + 30 = 60 points.

Figure 4: Example image of the round summary for Member A.

Runde 1: Rundenauszahlung

In der ersten Periode haben Sie sich entschieden, die Kosten von 30 zu zahien.
In der zweiten Periode haben Sie sich entschieden, die Kosten von 30 nicht zu zahlen.
Der Beobachter hat Ihren Typ auf 4 geschatzt.

Ihre Rundenauszahlung betragt somit 60 - 1*30-0 " 30 + 10 * 4 = 70.0 Punkte .
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Experiment Description Rounds 1 -5

Member B / Observer of another group

Member B also answers 10 randomly selected quiz questions at the beginning of the experiment in
order to get an impression of the difficulty of the questions. Afterwards, Member B learns how many
of the 10 questions were answered correctly.

At the beginning of each round, Member B decides whether Member A of the same group receives
feedback about success in the first period or not (see Figure 5). This determines whether Member A
of the same group, after deciding whether to pay 30 points in the first period but before making the
decision for Period 2, learns whether success occurred in Period 1 or not.

At the end of each round, Member B of the group receives 50 points for each success of Member A
of the same group. If Member A therefore has success in both periods of a round, the round payoff
of Member B is 100 points. If Member A has success in only one period, the round payoff of Member
B is 50 points. If Member A has no success in both periods, the round payoff of Member B is 0 points.
Member B never learns whether Member A of the same group paid 30 points in a period in order to
have a chance of success or not.

Figure 5: Decision of Member B whether Member A of the same group is informed about the success in Period 1 in this round or not.

Runde 1: Entscheidung tiber Feedback

Sie kdnnen nun fir diese Runde auswahlen, ob Mitglied A in Ihrer Gruppe erfahr, ob Periode 1 zu Erfolg gefuhrt hat oder nicht.

As an observer, a Member B observes the Member A of another group. Here, the observer provides
an estimate of the type of Member A for each possible success outcome (see Figure 6).

The payoff for the observer is as follows:

Round payoff = 100 — 10 = |submitted estimate — actual type of Member A|
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Experiment Description Rounds 1 -5

The closer the observer’s estimate is to the true type of Member A, the higher the observer’s round
payoff. The estimate submitted for the case that actually occurred is relevant for this. The estimate
given for the case that actually occurred determines the round payoff of the observed Member A.

Only at the end of the entire experiment does an observer learn their round payoff, and before that
does not learn which case for which they submitted an estimate was actually relevant in a round.

Figure 6: Example image of the observer’s estimate of the type of Member A from another group. Only at the end of the experiment does
the observer learn which of the four cases actually occurred and is therefore payoff-relevant for them..

Runde 1: Einschatzung des Typs
Geben Sie fiir jeden der folgenden Falle eine Einschatzung tber den Typ des beabachteten Mitglieds A ab.
Das beabachiato Migied A hatvor der Entscheidung uber die Zahlung in Periods 2 kein Feedback ber den Eriol in Periode 1 erhalien
Am Ende des Experiments erfahren Sie, welcher der Fale tatsachiich eingetreten ist. Nur die Einschaizung fur diesen Fall ist auszahlungsrelevant.

o o e Sz 0 o ot dass 1 Parod 1 nd i Prode 2 kel Erks Goben S i I Enschazn s danFaa, s 1 Parod | Eiog P 2kl
Pl bt
I + ] [l + ]
o} |10 o} ] 10
Ihre Einschatzung: 2 Ihre Einschatzung: 4
Geban Sie hier Ihre Einschatzung fir den Fall ab. dass in Periade 1 kein Erfolg und in Periode 2 Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode 1 und in Periode 2 Erfolg emeicht
[Erfolg erreicht wurde.

o} {10 o} ] 10

Ihre Einschitzung: 4 Ihre Einschitzung: 6

Die Hohe Inrer Einschatzung fur den taisachiich eingetretenen Fal bestimmt die Auszahlung des Migheds A

Je naher Ihre Einschatzung an dem tatsachiichen Typ d ist, desto hoher ist lhre

L =— |
Figure 7: Example image of the round summary for Member B.
Runde 1: Rundenauszahlung
Mitglied A lhrer Gruppe hat in der ersten Periode dieser Runde Erfolg erreicht.
Mitglied A Ihrer Gruppe hat in der zweiten Periode dieser Runde kein Erfolg erreicht.
lhre Rundenauszahlung als Mitglied B betragt somit 1 * 50 + 0 * 50 = 50 Punkte.

r— 1
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Experiment Description Rounds 1 -5

Feedback of a round

Member B learns at the end of each round how often success was achieved by Member A (0, 1, or 2
times). Member B does not learn the type of Member A, and also not whether Member A paid the
cost for the chance of success.

An observer does not learn at the end of the round which of the four cases actually occurred. Only at
the end of the experiment does the observer learn, for the two randomly selected rounds, the true
type of the observed Member A. The observer does not learn whether this Member A paid the cost
for the chance of success.

Member A and Member B learn, after the 10 questions at the beginning of the experiment, how
many questions were answered correctly. In each round, Member A learns whether success was
achieved in the second period. In addition, Member A learns the round payoff, that is, the observer’s
estimate of the type of Member A. Member B of the same group decides whether Member A learns
in a round whether success was achieved in the first period. If Member B of a group chooses a round
“with feedback”, Member A learns after the first period and before the second period of a round
whether success was achieved in the first period. If Member B chooses a round “without feedback”,
Member A never learns whether Period 1 of that round resulted in success.

Total Payment

The payment at the end of the experiment for Member A consists of:

e Round payoffs from 3 randomly selected rounds.
e 6 euros for arriving on time.

The payment at the end of the experiment for Member B / Observer consists of:

e Round payoffs for Member B from 2 randomly selected rounds.
e Round payoffs for the observer from 2 randomly selected rounds.
e 6 euros for arriving on time.

Questions?

Please take your time to go through the instructions once again. If you have a question, please raise
your hand. An experimenter will then come to your seat and answer the question personally. If you
believe that you have understood everything, please click “Start” on the screen. Next, control
questions will appear on the screen. The control questions are intended to ensure that every
participant has understood the instructions. The answers do not affect the payment. After answering
the control questions, you can click “continue” to see the solutions and compare your answers with
the correct ones. Once all participants have answered the control questions and all uncertainties
have been clarified, the experiment will begin.
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Experiment Description Rounds 1 -5

Overview

Welcome to this experiment. We ask you not to speak with other participants during the experiment
and to switch off your mobile phones and other mobile electronic devices.

For participating in today’s session, the amount you earn will be paid out to you in cash at the end of
the experiment. The size of the payment depends partly on your decisions, partly on the decisions of
other participants, and partly on chance. It is therefore important that you carefully read and
understand the instructions before the experiment begins.

In this experiment, every interaction between participants takes place via the computers in front of
which you are seated. You will interact with each other anonymously and your decisions will only be
stored together with your random ID number. Neither your name nor the names of other
participants will be revealed, neither today nor in future written analyses.

Today'’s session consists of several rounds. At the end, a total of 2 or 3 rounds will be randomly
selected and paid out. The rounds that are not selected will not be paid. Your payment amount
results from the points earned in the selected rounds, converted into euros, as well as your show-up
fee of 4 euros. The conversion of points into euros is as follows: Each point is worth 4 cents, so that:

25 Points = 1 Euro

Each participant will be paid privately so that other participants cannot see how much you have
earned.
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Experiment

The experiment consists of two parts with a total of 10 rounds. The rounds within Parts 1 (Rounds 1 —
5) and 2 (6 — 10) are identical in structure. The instructions for the second part will be provided after
the completion of the first part.

At the beginning of the experiment, you will be randomly assigned either the role of Member A or
Member B / Observer. Each participant keeps this role for the entire experiment.

The Group

In the first round, you will be assigned to a large group of 8, 10, or 12 members. At the beginning of
each round, two participants from your respective large group will be randomly selected to form a
group in that round. Each group consists of one Member A and one Member B. The members of a
group are therefore randomly reassigned in every round.

General Structure of a Round

Each round consists of two periods. In each period, Member A can decide whether to pay a cost of 30
points in order to have a chance of success in that period. The probability of success, if the cost of 30
points is paid, is determined by the type of Member A (between 0 and 100%). Success in a period
determines the payoff of Member B in the respective group. At the end of a round, an observer
estimates the type of Member A based on the successes of this Member A in that round. This
estimate determines the round payoff of Member A.

Member A

Member A starts each round with a budget of 60 points. At the beginning of each round, each
Member A is randomly assigned a type. This type is a number between 0 and 100, with each number
being equally likely. This type remains fixed for the entire round. Member B of the same group does
not learn the randomly assigned type of Member A. In each round, Member A must make two
decisions (see Figures 1 and 2):

1. Whether to pay a cost of 30 points in the first period in order to have a chance of success in
the first period.

2. Whether to pay a cost of 30 points in the second period in order to have a chance of success
in the second period.

If Member A decides not to pay the cost of 30 points in a period, success in that period cannot occur.
If Member A decides to pay the cost of 30 points in a period, the chances of success in that period
are determined by the type: a Member A of type 60, for example, has a probability of success of 60%
in every period in which they pay the 30 points. No other participant learns whether Member A
decided to pay the cost.

Success in a period increases the round payoff of Member B in the same group. An observer (a
Member B from another group) provides an estimate of the type of Member A, depending on the
success outcomes in a round. This estimate determines the round payoff of Member A: the higher
the estimate of the type given by Member B, the higher the round payoff of Member A.

2
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Figure 1: Example image of Member A’s decision whether to pay 30 points in the first period in order to have a chance of
success in the first period. In this example, the randomly assigned type is 41, and it was randomly determined that Member
A does not receive feedback about the success of Period 1.

Runde 1, Periode 1

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen mochten, um eine Chance auf Erfolg in Periode 1 zu haben.
Der Beobachter schatzt Inren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahlung fur Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 41, und es wurde zufallig entschieden, dass Sie kein Feedback aber den Erfolg in Periode 1 erhalten.

Figure 2: Example image of Member A’s decision whether to pay 30 points in the second period in order to have a chance of
success. In this example, the randomly assigned type is still 41, and it was randomly determined that Member A does not
receive feedback about the success of Period 1.

Runde 1, Periode 2

Sie konnen nun auswahlen, ob Sie die Kosten von 30 Punkten zahlen mochten, um eine Chance auf Erfolg in Periode 2 zu haben.
Der Beobachter schatzt Ihren Typ abhangig von dem Erfolg in Periode 1 und dem Erfolg in Periode 2.
Erfolg erhoht die Rundenauszahiung far Mitglied B in Ihrer Gruppe.

Zur Erinnerung: Ihr Typ ist in dieser Runde 41. In der ersten Periode haben Sie sich dafiir entschieden, die Kosten zu zahlen.
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The payoff of Member A in a round is therefore:

- 60 (starting endowment) + estimate of the observer, if Member A decided not to pay
the 30 points for chances of success in either period.

- 60 (starting endowment) — 30 (payment for chance of success in one period) +
estimate of the observer, if Member A decided to pay the 30 points for chances of
success in one of the two periods.

- 60 (starting endowment) — 60 (payment for chance of success in both periods) +
estimate of the observer, if Member A decided to pay the 30 points for chances of
success in both periods.

Example: A Member A of type 20 decides not to pay the 30 points for a chance of success in the first
period. In the second period, Member A decides to pay the 30 points for a chance of success. The
observer estimates the type of Member A to be 65 if no success occurred in the first period and
success occurred in the second period. In addition, the observer estimates the type of Member A to
be 35 if no success occurred in either of the two periods. With 20% probability (the type of Member
A), Member A has success in the second period and the payoff is therefore: 60 - 30 + 65 = 95 points.
With 80% probability, Member A has no success in the second period and the payoff of Member A is
60 - 30 + 35 = 65 points.

Figure 3: Example image of the round summary for Member A.

Runde 1: Rundenauszahlung

In der ersten Periode haben Sie sich entschieden, die Kosten von 30 zu zahlen.
In der zweiten Periode haben Sie sich entschieden, die Kosten von 30 nicht zu zahlen.
Der Beobachter hat Ihren Typ auf 40 geschatzt.

|lhre Rundenauszahlung betragt somit 60 - 1 * 30 - 0 * 30 + 40 = 70.0 Punkte .
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Member B / Observer of another group

At the end of each round, Member B of the group receives 50 points for each success of Member A
of the same group. If Member A therefore has success in both periods of a round, the round payoff
of Member B is 100 points. If Member A has success in only one period, the round payoff of Member
B is 50 points. If Member A has no success in both periods, the round payoff of Member B is 0 points.
Member B never learns whether Member A of the same group paid 30 points in a period in order to
have a chance of success or not.

As an observer, a Member B observes the Member A of another group. Here, the observer provides
an estimate of the type of Member A for each possible success outcome (see Figure 4).

The payoff for the observer is as follows:

Round payoff = 100 — |submitted estimate — actual type of Member A|

The closer the observer’s estimate is to the true type of Member A, the higher the observer’s round
payoff. The estimate submitted for the case that actually occurred is relevant for this. The estimate
given for the case that actually occurred determines the round payoff of the observed Member A.

Only at the end of the entire experiment does an observer learn their round payoff, and before that
does not learn which case for which they submitted an estimate was actually relevant in a round.

Figure 4: Example image of the observer’s estimate of the type of Member A from another group. Only at the end of the experiment does
the observer learn which of the four cases actually occurred and is therefore payoff-relevant for them.

Runde 1: Einschatzung des Typs

Geben Sie fir jeden der folgenden Falle eine Einschatzung lber den Typ des beobachteten Mitglieds A ab.
Das beobachtete Mitglied A hat vor der Entscheidung uber die Zahlung in Periode 2 Feedback uber den Erfolg in Periode 1 erhalten.
Am Ende des Experiments erfahren Sie, welcher der Falle tatsachlich eingetreten ist. Nur die Einschatzung fur diesen Fall ist auszahlungsrelevant.

Geben Sie hier Ihre Einschatzung fiir den Fall ab, dass in Periode
1 und in Periode 2 kein Erfolg erreicht wurde.

0 }— {100

Ihre Einschatzung: 15

Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode
1 kein Erfolg und in Periode 2 Erfolg erreicht wurde.

o} : J100

Ihre Einschatzung. 40

Geben Sie hier Ihre Einschatzung fir den Fall ab, dass in Periode
1 Erfolg ,und in Periode 2 kein Erfolg erreicht wurde

o} ; 1100

Ihre Einschatzung: 40

Geben Sie hier Ihre Einschatzung fur den Fall ab, dass in Periode
1 und in Periode 2 Erfolg erreicht wurde.

o} 4 J100

Ihre Einschatzung: 60

Die Hohe lhrer Einschatzung fiir den tatsachlich eingetretenen Fall bestimmt die Auszahlung des Mitglieds A

Je naher lhre & an dem

Typ des beobachteten Mitglieds A ist, desto héher ist Ihre Rundenauszahlung
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Figure 5: Example image of the round summary for Member B.

Runde 1: Rundenauszahlung

Mitglied A Ihrer Gruppe hat in der ersten Periode dieser Runde Erfolg erreicht.
Mitglied A lhrer Gruppe hat in der zweiten Periode dieser Runde kein Erfolg erreicht.

lhre Rundenauszahlung als Mitglied B betragt somit 1 * 50 + 0 * 50 = 50 Punkte.

Feedback of a round

Member B learns at the end of each round how often success was achieved by Member A (0, 1, or 2
times). Member B does not learn the type of Member A, and also not whether Member A paid the
cost for the chance of success.

An observer does not learn at the end of the round which of the four cases actually occurred. Only at
the end of the experiment does the observer learn, for the two randomly selected rounds, the true
type of the observed Member A. The observer does not learn whether this Member A paid the cost
for the chance of success.

In each round, Member A learns their own type and whether they achieved success in the second
period. In addition, Member A learns the round payoff, that is, the observer’s estimate of the type of
Member A. At the beginning of a round, it is randomly determined whether Member A learns in that
round whether success was achieved in the first period. In a round “with feedback”, Member A
learns after the first period and before the second period of a round whether success was achieved
in the first period. In a round “without feedback”, Member A never learns whether Period 1 of that
round resulted in success.
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Total Payment

The payment at the end of the experiment for Member A consists of:

e Round payoffs from 3 randomly selected rounds.
e 4 euros for arriving on time.

The payment at the end of the experiment for Member B / Observer consists of:

e Round payoffs for Member B from 2 randomly selected rounds.
e Round payoffs for the observer from 2 randomly selected rounds.
e 4 euros for arriving on time.

Questions?

Please take your time to go through the instructions once again. If you have a question, please raise
your hand. An experimenter will then come to your seat and answer the question personally. If you
believe that you have understood everything, please click “Start” on the screen. Next, control
questions will appear on the screen. The control questions are intended to ensure that every
participant has understood the instructions. The answers do not affect the payment. After answering
the control questions, you can click “continue” to see the solutions and compare your answers with
the correct ones. If all participants have answered the control questions and all uncertainties have
been clarified, the experiment will begin.
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