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Abstract

In workplaces and schools, interim performance feedback is among the
popularly used tools in improving further work motivation and productivity.
In some cases and contexts the truthfulness of such feedback can be verified,
in others managers or teachers can manipulate the information strategically.
In this study, we experimentally analyze the effect of different interim perfor-
mance feedback mechanisms on the self-confidence of workers, as well as their
decisions and future performance, in a “one principal-two agent” context with
real effort. We manipulate (1) the verifiability of information, (2) whether
the feedback can be given to agents privately or has to be announced publicly.
We confirm the theoretical hypothesis that information transmission about
the true outcomes of agents occurs only in verifiable feedback mechanisms,
including both private and public announcement cases. Yet, agents also
show some non-standard behavior, such as not interpreting "no feedback" as
negatively as they should, and being influenced by other agents’ outcomes
although these should be irrelevant. Considering principal behavior, we ob-
serve a general tendency to truth-tell, against the theoretical prediction. We
also report some results on gender: women are more optimistic than men

when strategically given no feedback.

Keywords: Lab experiments, Performance feedback, Strategic informa-

tion transmission, Cheap-talk, Self-confidence, Lying, Gender



Ozet

Ara donem performans geribildirimi igyerlerinde ve okullarda motivasyon ve
iiretkenligi artirici popiiler araglardan bir tanesidir. Bazi durum ve ortamlarda,
geribildirimin dogrulugu kanitlanabilirken, bazilarinda yoneticiler veya 6gretmen-
ler bilgiyi stratejik olarak degistirebilmektedirler. Bu calismada, degisik ara dénem
performans geribildirim mekanizmalarinin ¢aliganlarin kararlaria ve ileri dénem
performanslarina oldugu kadar, 6zgiivenlerine olan etkisi deneysel olarak, gergek
eforun kullanildigi “bir igveren-iki calisan” durumu tizerinden incelenmektedir.
Caligmada sirasiyla, (1) bilginin dogrulanabilirligi, (2) bilginin kisiye 6zel olarak
veya herkesin gézlemleyebilecegi bir sekilde agiklanmasi durumlari tizerinde degisik-
lik yapilmaktadir. Bulgular gercek bilgi iletiminin sadece dogrulanabilir geri-
bildirim mekanizmalarinda (hem 6zel, hem de ortak bilgi gonderim durumlarinda
gecerli olmak tizere) gergeklestigi hipotezini dogrulamaktadir. Fakat ¢aliganlar geri
bildirim génderilmeme durumunu degerlendirmeleri gerektigi kadar olumsuz deger-
lendirmeme ve kendileriyle ilgisiz olmasina ragmen diger caliganlarin sonuglarindan
etkilenme gibi baz1 standart olmayan davramslar da sergilemektedirler. Isverenin
davranisi incelendiginde teorik 6ngoriilerin aksine, genel bir dogru sdyleme egil-
imi gozlemlenmigtir. Stratejik olarak bilgi gonderilmemesi durumunda kadinlarin

erkeklere gore daha iyimser olmasi gibi cinsiyet bazli bulgulara da rastlanmigtir.

Anahtar Sézciikler: Laboratuvar deneyleri, Performans geribildirimi, Stratejik

bilgi iletimi, Ucuz laf, Ozgiiven, Yalan soyleme, Cinsiyet
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1 INTRODUCTION

1 Introduction

In workplaces and schools, work motivation is the key element to increase the
performance and success of individuals. Interim performance feedback is among
the popularly used tools in improving further work motivation and productiv-
ity. While firms use monthly or annual performance evaluation as a performance
feedback, schools and universities employ grade revelation for the same purpose.
According to the evidence cited by Murphy and Cleveland (1991), around 80 % of
the firms exercise a formal interim performance feedback system as an evaluation
technique.

While feedback is an important potential motivational tool in many settings,
different contexts bring different constraints in terms of how information can be
revealed. In some settings and contexts the truthfulness of performance feedback
can be verified (e.g. all information that is revealed should be truthful), in others
managers or teachers can manipulate or withhold the information strategically.
Likewise, there can be differences in terms of "audience". Sometimes feedback can
be given in private, whereas sometimes the performances can be observed publicly
by all of the workers or students. However, which one of those mechanisms should
be preferred in a performance-based environment regarding efficiency concerns?

In this paper, we experimentally evaluate alternative interim performance feed-
back mechanisms in terms of their impact on equilibrium information transmission,
as well as their effect on the self-confidence of workers and future performance.
We use a “one principal-two agent” context with real effort, where agents work
for (potentially) two periods. Whether to work in the second period is a choice
of the agent, and since high performance by agents in the second period bene-
fits the principal, the principal wants both agents to decide to work, and then
perform well. The principal observes the first period performance of agents and
then decides what to reveal to the agents. We manipulate in five treatments (1)

the verifiability of information, (2) whether the feedback can be given to agents



1 INTRODUCTION

privately or has to be announced publicly.

We confirm the theoretical hypothesis that information transmission about the
true outcomes of agents occurs only in verifiable feedback mechanisms, including
both private and public announcement cases. We also find that verifiable reports in
a multiple-audience context, i.e. publicly announcing, is the most efficient mecha-
nism which yields the highest future willingness to perform and has a significantly
positive effect on performance controlling for the type of feedback.

We use individual performance revelation in which outcomes of agents are
independent, and thereby we aim to eliminate the social comparison concerns on
performance. Although a rational agent is theoretically expected to be insensitive
to other agent’s message in this context, we observe that agents are negatively
influenced by the success of the other agent in public cases which proves the
existence of psychological factors affecting the decision-making process.

In terms of the principal’s strategy, we find that under bad outcome in cheap-
talk cases, where lying is monetarily incentivized, subjects prefer rather to reveal
the true information or to transmit no information. Therefore, there is a general
tendency to truth-telling, against the theoretical prediction. Thus, regarding the
similar results of the previous experimental studies in different contexts (Gneezy
(2005), Charness and Dufwenberg (2006), Abeler et al. (2012), Fischbacher and
Follmi-Heusi (2013)), we conclude that honesty is behaviorally a general charac-
teristic of a sender-receiver game. Also considering the results of agent-side, agents
underestimate the propensity of principal to post truthful feedback. We addition-
ally provide a novel insight to reporting strategy by exploring the expectations
of the principal. We analyze the truth-telling result via principal’s expectations
and find a significant negative impact on the realization rate of a bad outcome.
In other words, as principal expects agent to be more self-confident, they are less
likely to reveal the true failure result. This is the first study that collects data for

expectations of the feedback sending authorities which is explanatory about the



1 INTRODUCTION

decisions in message sending process.

Our paper brings together several strands of the literature. While the effects of
performance feedback on beliefs and effort has been a recently popular topic of re-
search (Ederer and Fehr (2007), Rosaz (2012), Giirtler and Harbring (2010)), there
is no study that explores strategic information transmission with two audiences,
in a real-effort context. To our knowledge, this is the first comprehensive study
that explores information transmission under alternative mechanisms in terms of
audience and verifiability, and exploits a real-effort setting to uncover the impacts
of performance feedback realistically.

The rest of the paper proceeds as follows: section 2 summarizes the related
literature, section 3 reviews the design of our experiment, section 4 explains the
procedures and the nature of our data, section 5 exhibits our theoretical model
and the hypotheses, section 6 displays our results and discussion, and section 7

concludes.



2 RELATED LITERATURE

2 Related Literature

Our paper is related to a number of strands of the literature. In psychology, man-
agement and organizational behavior literatures, performance feedback has long
attracted researchers’ interest as a motivational tool (Barr and Conlon (1994),
Gibbs (1991), Murphy and Cleveland (1991)). However, it is a relatively recent
topic in economics. Theoretical studies on feedback revelation generally employ
principal-agent models to analyze the optimality of the feedback mechanisms (Er-
tac (2005), Ederer (2010), Aoyagi (2010)). In laboratory experiments, the effects
of the feedback on self-confidence, motivation and further performance are in-
vestigated. For example, Ertac (2011) analyzes the question how self-relevant
performance feedback influences beliefs and self-confidence. It points that under
negative feedback, subjects with higher initial self-confidence are more optimistic,
where initially unconfident subjects are more pessimistic in belief updating. An-
other study, Eil and Rao (2011) shows that people are more likely to update their
beliefs under positive feedback than negative in a relative-performance setting.
In addition to the asymmetry in belief updating, Mobius et al. (2011) also finds
conservatism such that people little respond to both positive and negative signals
when the context is ego-relevant.

Beside these studies which focus more on belief and self-confidence, there are a
number of studies that explore the effects of feedback on future performance and
motivation. Azmat and Iriberri (2010) analyzes the theory on a natural experiment
data and find a strong positive effect of relative performance feedback on effort.
On the other hand, Gill and Prowse (2012) observes a drop in motivation due to
the negative feedback.

All of the aforementioned studies concentrate on relative performance feed-
back, which is automatically and truthfully revealed. Yet, in reality, performance
feedback is mostly announced by a principal, i.e. a director or a teacher, and can be

manipulated or withheld, in order to motivate workers or students and lead them
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to enhance further performance. The idea of strategic information transmission
by a principal is a relatively recent topic in economics.

In the economics literature, such reporting mechanisms are extensively studied
in various contexts. Theoretically, the pioneering works such as Grossman (1981)
and Milgrom (1981), have analyzed verifiable information in a signaling game in
which they find a full-revelation equilibrium if the sender has monotonic prefer-
ences. The sufficient conditions for that result were updated according to a more
general context by Seidmann and Winter (1997). On another strand of feedback
mechanisms, Crawford and Sobel (1982) investigates unverifiable information, i.e.
cheap-talk, where sender was allowed to lie arbitrarily. These studies inspired
several further works both theoretically and experimentally. Regarding multiple-
audiences, Koessler (2008) and Farrell and Gibbons (1989) explore the verifiable
and cheap-talk reporting theoretically in a one sender-two receiver setting, re-
spectively. While Koessler (2008) exhibits mutual subversion as the equilibrium
strategy in verifiable-public case, Farrell and Gibbons (1989) asserts mutual dis-
cipline as the possible strategy in equilibrium of cheap-talk public'. Following
the theoretical works, Battaglini and Makarov (2010) verifies experimentally the
results of Farrell and Gibbons’ theory.

Note that all of the above discussed studies that focus on verifiable and un-
verifiable reports are about revealing the sender’s type and do not consider any
context of signaling the type of receiver. There are very few studies that are more
relevant to our context, in which the report is associated with the receiver’s type.

Regarding cheap-talk mechanisms in principal-agent contexts, Ederer and Fehr
(2007) provides an important result with a one principal-two agent tournament
setting. They observe that principals report the difference in performances less

than it actually is. Also, in contrast to their predictions, the message of principal

'Mutual discipline refers to the no information revelation to any of the receivers, but a
fully revealing equilibrium is the case when the public communication employed. On contrary,
mutual subversion denotes the case where full-revelation equilibrium occurs in private case while
information is not revealed when communication is public.
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is informative and has a negative impact on agent’s effort. Another research by
Rosaz (2012) displays that principal positively manipulates the message.

In addition to cheap-talk, Giirtler and Harbring (2010) theoretically and exper-
imentally investigates relative performance feedback in verifiable reporting mech-
anism. In a tournament-based setting, agents’ performances are determined by
randomly appointed parameters. Their results suggest a tendency of principals to
reveal the small gaps in performances of agents, while principals are more likely
to withhold the bigger performance gaps. Unlike the theoretical predictions, prin-
cipals withhold the information more frequently than expected.

However, none of these papers focus on a real-effort setting, and rather induce
ability and effort hypothetically. Although this type of design is advantageous
in terms of controllability of unobservables and simplicity of its application, their
inference about such concepts as self-confidence, motivation and performance is
unrealistic. Creating an ego-relevant environment through a real-effort task is
important for validity and applicability of the results to real-life settings.

We also report some results related to gender in our paper. There are a few
existing studies on the interaction of gender and the interpretation of performance
feedback. Ertac and Szentes (2010) analyzes the degree of gender difference in
competitiveness through performance feedback. Their results suggest that the
gender based competitive characteristics converge to each other with the provision
of the feedback. Also Barankay (2011) aims to uncover the effects of relative
feedback on performance by a field experiment. He detects a demoralizing effect
of the negative feedback which is only influential on male participants. On the
other hand, Gill and Prowse (2010) observes a drop in motivation of female after
losing in a tournament. Yet, we do not use tournament-based setting in our study.
Our study contributes to this strand of the literature by exploiting an individual
setting to analyze the gender effect on both principal and agent domain. Our

results suggest that women are more optimistic than men when strategically given
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no feedback. On the principal’s side, we do not find any significant correlation
between gender and the reporting behavior.

Finally, standard economic theory assumes a zero lying cost such that peo-
ple lie when it is a payoff maximizing option. However, recent empirical studies
show that honesty and truth-telling is also a preference even under unverifiable
contexts (Kartik (2009) and supported by the experimental study Sanchez-Pages
and Vorsatz (2009)). According to several studies, subjects face a psychological
lying cost when they misreport their type (Kartik et al. (2007), Chen et al. (2008),
Kartik (2009)). In the intersection of the results of several experimental studies,
misreporting the private info is a frequently chosen option, yet a substantial share
of subjects avoid lying even though it is incentivized monetarily(Gneezy (2005),
Charness and Dufwenberg (2006), Fischbacher and Follmi-Heusi (2013) and Abeler
et al. (2012)). Although these results are obtained in different settings, they are

robust in our context, as well.
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3 Experimental Design

The experimental design is based on studying interim performance feedback in a
“one principal-two agent” real effort context. The performance feedback transmis-
sion mechanism is the treatment, whereby the performance revelation technology
available to the principal changes between periods. We explore the effects of 5 dif-
ferent treatments in a within-subject design. The experiment consists of 5 periods
and within each period there are two rounds. To eliminate potential wealth effect,
we use a random payment scheme, i.e., one of the 10 rounds is chosen randomly
and subjects are paid according to their payoffs in that chosen rounds.

At the beginning of the experiment, subjects are randomly appointed as either
“Principal” or “Agent”. In each period, 3-person groups, which consist of 1 principal
and 2 agents, are formed. In group forming process, stranger design? is used, in
order to prevent reciprocity and revenge motivations of participants.

For agent type participants, we employ two types of tasks: an addition task
and a verbal task®. The verbal task consists of general knowledge questions, as
well as, verbal classification and number-letter matching questions. The addition
task involves adding 4 or 5 two-digit numbers. The purpose of using different tasks
is to distinguish the effects of the feedback on different types of performance.

In each period, agent type subjects are randomly assigned to one of these tasks
and perform the same task in both rounds of that period. For both tasks, subjects
are asked to solve as many questions as possible within a limited time (120 sec.).

4 is compared

At the end of each round, the number of correct answers, the “score
to the target score® chosen for that specific period. The appointed target score
is employed in both rounds of the corresponding period. If a subject’s score is

greater than or equal to the target score, the subject is “Successful”. The subject

2In stranger design, subjects are re-matched randomly at the beginning of each session.

3We provide details of the applied tasks in Appendix 1. Instructions part.

4Note that wrong answers does not affect the score.

STarget score is a number which is randomly chosen from the interval [4,13] at the beginning
of each period. The interval of the target number is determined with respect to the data from
pilot study.
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has “Failed” otherwise. Note that the target score is subject-specific and there is
no common shock applied to the performance of subjects.

3.1 Belief elicitation

To elicit self-confidence, we use a crossover mechanism as in Mobius et al. (2011)°.
In this mechanism, subjects are provided two lotteries to determine their second-
round payoff. At the first lottery, they achieve the reward if the outcome is “Suc-
cessful” in second-round performance stage. At the second lottery, they earn the
reward with a probability X, regardless of their performances. At the end of the
first performance round, subjects are asked to report the minimum probability of
chance, X, to choose the second lottery. Here, a rational subject is expected to
report the subjective probability she assigns to being “Successful” for the second
round regardless of her risk preferences. We ask the subjects to make this deci-
sion before and after feedback to see the confidence level prior with pre-feedback
report as well as how and at what magnitude they update their beliefs of suc-
cess for second round after receiving information with post-feedback report. To
address incentive-compatibility concerns, one of the stated beliefs is randomly cho-
sen and either performance or chance mechanism is applied. Thus the subjects
are incentivized to state their true beliefs for both pre- and post-feedback reports.

The timeline of a period for agents is as follows:

1. Pre-feedback performance: Subjects perform the appointed task within 120

secC.

2. Pre-feedback belief: Without receiving any message, subjects state the min-

imum probability of chance to choose the second lottery.

3. Feedback: The feedback type is changing between periods which will be

explained in next part.

5The crossover mechanism is a type of a Becker-DeGroot-Marschak(BDM) mechanism as
described in Mobius et al. (2011).
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4. Post-feedback belief: The subjects are allowed to update their previous re-

port.7

5. Performance/Chance mechanism: If the randomly chosen report is higher
than the probability determined by chance, then the subject performs the
same type of the task in 120 sec. as in first round. Otherwise, they do not

perform and their second-round payoff is determined by chance.

3.2 Feedback mechanism

Note that after the first round, only the principal is informed about whether the
agent has been successful or not. Agents have no information about either self-
score or the appointed target score. Since they solve the questions, they have
prior beliefs about their self-score. With the feedback they receive, they infer
whether they successfully pass the target score. There are three types of feedback

mechanisms used throughout the experiment:

1. Truthful feedback mechanism: In this mechanism, subjects receive an ac-
curate message from the computer. This is the baseline mechanism in our

design.

2. Verifiable feedback mechanism: The interim feedback is reported by the prin-
cipal in this mechanism. Here, principal chooses either to transmit the true
outcomes of agents, or to withhold the information. There is no deception

in sent messages since they must be correct.

3. Unverifiable, i.e. Cheap-Talk, feedback mechanism: As in the verifiable

mechanism, principal sends the feedback to the agents. However, the prin-

TAt this stage, the subjects can see their previous reports on the screen.

10



3.2 Feedback mechanism 3 EXPERIMENTAL DESIGN

cipal does not have to report the actual outcome in this mechanism. Re-
gardless of the outcomes, the principal has “Successful”, “Failed” and “No
Information” message options that allows her to lie. Also the mechanism
involves withholding the information through which we intend to capture
behaviorally whether there is a non-zero lying cost that would lead princi-

pals to refrain from lying.

Within these feedback mechanisms, except the baseline, we also employ two

different types of mechanisms that differ in the audience of the messages:

e Private feedback: In this mechanism, principal reports the feedback inde-
pendently and privately to agent and agents only see the message targeted

to them.

e Public feedback: Unlike private, principal has to announce the feedback
publicly. In this mechanism, agent observes the other agent’s feedback, in
addition to her own feedback. The options provided to principals in public
case vary treatment-specifically. In the verifiable-public case, principal de-
cides either to release the truthful outcome to both of the agents publicly,
or to withhold the information. On the other hand, in cheap talk case, the
feedback for each agent is chosen separately from the three options explained

above and feedbacks for both agents are commonly reported.

In addition to feedback report, principals are asked to guess the reported min-
imum probability of chance (X) to prefer chance mechanism after feedback by
each agent. Guessing process is incentivized by paying 10 ECU for each correct®

estimate.

8If the guessed amount is in the & 5 interval of agent’s actual decision, the estimate would
be regarded as correct.

11
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3.3 Payoff formation
3.3.1 Agent payoff

The payoff of agent type participants is formed according to the outcome of her
performance and her decisions. To preserve the salience of actions and incentivize
the performance, we employ a discrete payoff which involves a fair amount of mon-
etary difference between the outcomes. Here, the payoff of agent in performance
mechanism is determined as following:

300 ECU, 18 TL?, if the agent is “Successful”,

100 ECU, 6 TL, if “Failed”.

So the earnings of first round is formed according to the performance payoff
mechanism. For second round, if the agent prefers performance, the payoft again
depends on the performance outcome. However, if the agent chooses chance mech-
anism, then earning of the second round is 300 ECU with probability X, and 100
ECU with probability (100-X) where X is the exogenously appointed probability

of chance.

3.3.2 Principal’s payoff

In our design, we employ a utility function where the performances of both agents

are regarded as complements. The payoff function of principal is:

100 t=2n—1
U =

p
50 +10(g; + g7) + min{q1, 2} ,t=2n
where

20%xc;; ,ep =1
qi: performance return of agent i, g;(ci, €;1) =

0 ,Bit:o

gi: guess at round t for agent i, where 1 if guess is correct, and 0 otherwise

n: period where n € [1,5]

9Here, the amounts presented is the equivalent amount of the stakes in Turkish Liras.

12
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Note that c;; denotes the number of correct answers of agent i, at round t,
while e;; represents the entry of agent i, at round t, to the performance stage.
Here, at the first round the principal’s payoff is a constant amount, 100 ECU. The
second round payoff is composed of three elements; a constant amount, 50 ECU,
extra 10 ECU for each correct guess and the minimum of the returns from both
agents. As presented above, for a positive return besides the constant earning,
agent must enter the performance stage. Since the function includes minimum
condition, both of the agents have to prefer performance mechanism for second
round to provide principal a non-zero payoff from the part of function that depends
on agent performance. Thus, the aim of the principal is not only to convince both
agents to prefer performance mechanism, but also to maximize the post-feedback

performances of both agents via feedback.

13



4 PROCEDURES

4 Procedures

The experiment was programmed using z-Tree experimental software (Fischbacher
(2007)). It was conducted at the Ko¢ University and Bilgi University computer
labs in the spring term of 2013. We collected data from 132 subjects in total
(72 subjects from Kog¢ University and 60 subjects from Bilgi University). The
experiment was held in 13 sessions, with 8 sessions at Ko¢ University and 5 sessions
at Bilgi University. At the end of each session, we conducted a survey to collect
demographic and personality data such as age, gender, faculty of the subject
and GPA. Also to eliminate the order effect of treatments, we used 6 different
configurations'?. Sessions lasted about 50 minutes, and subjects earned on average
20,23 TL, 10 TL of which was a show-up fee!l.

Our subject pool consists of 68 male and 64 female participants. The majority
of the subjects are undergraduate students registered from diverse faculties'?, yet
there are a few graduate students'?, as well.

Before the actual data collecting sessions, a pilot session was conducted to
check whether the instructions are easily comprehensible. Also some parameters
of the experiment such as stakes, exchange rate and the interval of target score

are determined according to the data collected in pilot.

0The configurations are recorded as follows: 1 for TVC, 2 for TCV, 3 for VCT, 4 for CVT, 5
for VTC and 6 for CTV. Note that T, V and C corresponds to Truthful, Verifiable and Cheap-
Talk feedback mechanisms respectively. In Verifiable and Cheap contexts, we used private and
public sequentially without changing the order.

HEarnings ranged between 15 TL and 28 TL, including the show-up fee.

2There are at least 3 subjects from each faculty. Though, nearly half of the subjects are
students of CASE faculty.

BThere are 9 graduate students over 132 subjects who participated in the experiment

14
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5 Hypotheses

In our design, the state of the world 6; is binary that is either a high performance,
h, or a low performance, [. Principal reports r; € M; = {l, h,0}, where ¢ represents
no report case. Principal’s strategy is a pair p = (p1, p2) with p; : {{,h} — {l, h,0},
1 = 1,2. With the principal’s report r;, agent ¢ forms beliefs about 6; which we
denote p; : {l,h,0} — [0,1]. Here, u;(r;) is the probability that agent i assigns
to the §; = h event. As we explained in the experimental design section, we
employ four different report mechanisms; two of them differs in terms of accuracy
of feedback, Verifiable and Unverifiable, i.e. Cheap-Talk, feedback, and the other
two of them varies in the audience of the feedback, Private and Public feedback.

These give four different games, in which we formed our hypotheses below.

1. In Verifiable-Private mechanism, full information revelation is the unique

PBE, i.e. in equilibrium p;(h)# p;(1) for i= 1, 2.

2. In Verifiable-Public mechanism, full information revelation is always an equi-
librium. However, under certain conditions, partial information transmission

is also a PBE, such that only (h,h) is revealed.

3. In Cheap-Private mechanism, there is no credible feedback in equilibrium

such that in any PBE, p;(h) = p;(1), i= 1, 2.

4. In Cheap-Public mechanism, no information transmission is always an equi-
librium. Yet, partial information transmission is also a PBE under certain

conditions.

5. In public feedback case, since the tasks and target scores are independent
across agents, the feedback of other agent should theoretically be irrelevant
in belief updating. That is only related to the strategy of the principal.
Therefore, we expect the belief updating to be independent of the feedback

about the other agent. If not, there are psychological factors that subjects
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incur in public cases.

. According to Bayes’ Rule, agents are expected not to update their beliefs

under “no information” case.

. In theory, the cost of lying is assumed to be zero since a rational agent
is expected to lie under bad outcome condition to maximize her payoff.
However, with the “No information” message option in cheap-talk case, we

intend to capture whether there is any non-zero lying cost.

16



6 RESULTS AND DISCUSSION

6 Results and Discussion

We conduct our analyses from two perspectives; agent and principal side. In
agent side analysis, we investigate whether information transmission occurred and
how agents interpreted the message in updating their beliefs. In principal side
analysis, we explore the strategy of principals in message sending process. For both
approaches, we also investigate whether there is a gender difference. Results of
agent and principal side analyses are discussed in next two subsections respectively.

6.1 Agent Side Analysis

Before delving deeper into the analysis, we provide some summary statistics about
task performance. On average (in both rounds), subjects attempted to solve 9.3
questions in addition task and 11.2 questions in verbal tasks. They correctly
solved 7.04 and 7.85 questions on average respectively. Post-experiment survey
results show that subjects evaluate the difficulty of both tasks as moderate'*. The
answers to a survey question which asks whether it is important for subjects to
succeed independently of its monetary payoff reveal that a majority of subjects do
care about success, which means that we have managed to create an ego-relevant
performance environment for subjects in our experiment!®.

We firstly examine prior confidence level composition of the agent type sub-
jects. Pre-feedback beliefs of agents exhibit that agents mostly prefer to perform (
mean= 66.02%, median= 70%). Since there is a strong tendency to enter perfor-
mance stage and only 51% of the entered subjects successfully passed the target
score, we conclude that participants overestimate their performance. It is observ-
able in Figure 1, and is verified by Mann-Whitney test, that female participants
are less confident, likewise in the literature (z= 4.494, p= 0.0000). We also check

for a task-based difference in confidence levels. In Table 1, the average and me-

0On average, subjects assessed 2.86 for Addition and 2.87 for Verbal task. For more informa-
tion see Appendix 3, questions 7 and 8.

5The mean assessment of subjects is 3.74, where 75.82% of them chose either important or
very important choice. For more information see question 10 in Appendix 3.
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dian stated pre-feedback beliefs are presented. We observe that subjects are less
confident in verbal task (z= -1.962, p= 0.0497 according to the Mann-Whitney

test).

Table 1: Confidence level by Tasks
’ | Mean(%) | Std. Dev. | Median(%) |

Addition task 67.76 21.74 70
Verbal task 64.26 20.53 65

Figure 1: Comparison of Prior Confidence Level Distributions by Gender

Male Female

Confidence level

0 50 100 0 50 100
Prior belief

Density
Normal of Prior Belief

Besides prior confidence levels, we investigate the performance in both types
of tasks. Even though there is no substantial gap between mean and median
scores in both tasks(mean score is 6.72 in Addition task and 7.43 in Verbal task),
Mann-Whitney test points out that subjects have lower initial performances in
addition task (z= 2.832, p= 0.0046). Therefore, while subjects perform worse in

the first round of the addition task, they state higher pre-feedback belief. After
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the performance in addition task, subjects more or less have an idea about their
scores whereas the score is more vague in verbal task since it requires knowledge
and ability. Therefore, the addition task is likely to be a much less ambiguous
task that probably leads subjects to be initially more confident.

As a starting point for the agent side analyses, we explore whether prior beliefs
are independent of treatments and configurations applied throughout the experi-
ment to ensure that there is no bias in our further analyses. In regression analysis,
we do not find any significant treatment or configuration effect on pre-feedback
beliefs which confirms the robustness of prior beliefs overall(see Table 2)16. This
makes us able to assume that beliefs are initially same across all treatments, and
configurations. We also check for a difference between the prior beliefs, the confi-
dence levels, of Bilgi and Kog¢ students. Mann-Whitney test certifies that there is
no statistically significant difference at all (z= 1.010, p= 0.3125). This rules out

the possibility of school effect on confidence characteristics of the subject pool.

16Note that we collect data from the same subject in all of the treatments. Thus, to account
for correlation, we use random effects model in the regressions require multiple observations from
the same subject.
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Table 2: Treatment and Configuration Effect on Initial Belief

(1) (2) (3)

Truthful(1,0) 3.329 3.358
(2.270) (2.274)
Verifiable-Private(1,0)  2.022 2.050
(2.270) (2.274)
Verifiable-Public(1,0) 2.351 2.380
(2.270) (2.274)
Cheap-Private(1,0) 2.978 3.006
(2.270) (2.274)

Cheap-Public(1,0)

TVC(1,0) 0.699  0.522
(5.791)  (5.764)
TCV(1,0) -1.556  -1.556
(6.717)  (6.684)
VCT(1,0) 8.563  8.563
(6.463)  (6.431)
CVT(1,0) 2677  2.677
(6.358)  (6.327)
VTC(1,0) 3.000  3.000
(6.581)  (6.549)
CTV(1,0)
N 447 447 447
2 2574 3.069  5.712

Standard errors in parentheses
*p<.1,%p < .05, ¥ p < .01

GLS Regressions for Different Feedback Mechanisms
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Figure 2: Information transmission under different treatments
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The main focus of our study is information transmission to agents in equilib-
rium across different treatments. In order to analyze this, we investigate the effect
of actual success/failure outcome of the agent (which is always observed by the
principal but is unobservable to the agent except in the truthful case) on her belief
updating process. Figure 2 displays the varying intensity of information transmis-
sion between treatments, in which the ordinal sequence of the change in beliefs
is from truthful as the most to cheap-public as the least transmission occurred.
We also estimate Ordinary Least Squares (OLS) regressions with change in belief
as the dependent variable to check the significance of transmissions. According
to the results shown in Table 3, the information about the actual outcome has
a significant effect on agents’ belief updating decisions in truthful and verifiable
feedback cases, while it has no significant impact in cheap-talk case. This result re-

veals that information about the true outcome is transmitted only in truthful and

21



6.1 Agent Side Analysis 6 RESULTS AND DISCUSSION

verifiable feedback mechanisms, which agrees with our theoretical predictions. In
other words, the true information is not transmitted in cheap-talk case. Whether
this comes from the agent’s updating or the principal’s strategy will be explored

in the next subsection.

Table 3: Effect of actual success on change in belief under different treatments

1) (2) 3) (4) (5)
Truthful(Baseline)  Verifiable-Private  Verifiable-Public =~ Cheap-Private =~ Cheap-Public

success 17.74%** 12.28%** 8.141* -0.302 -1.282
(5.523) (3.787) (4.420) (3.217) (3.447)
session YES YES YES YES YES
N 91 91 91 91 83
R2? 0.217 0.230 0.214 0.0774 0.0786

Standard errors in parentheses
*p <1, p <05, FFF p < .01
OLS Regressions for Different Feedback Mechanisms

Another core point of our analyses is the effectiveness of messages, which de-
pends on both principal’s strategy and agent’s perception. Since we will go through
the principal’s strategy in the next subsection, we now analyze how agents inter-
preted messages they received. In Figure 3, Figure 4 and Figure 5, the impact
of feedback on belief updating in different feedback mechanisms under positive,
negative and no feedback cases is displayed, respectively. A Wilcoxon signed-rank
test shows that both positive and negative feedbacks have significant effects in all
treatments'”, except for the cheap-private case (p= 0.2359 for positive feedback
and p= 0.4871 for negative feedback case). On the other hand, it is confirmed
by a Wilcoxon signed-rank test that “no feedback” has no significant impact on
belief updating in any of the treatments (p= 0.2109, p= 0.9804, p= 0.6741, p=
0.7098 respectively for VPr, VPu, CPr and CPu). To scrutinize the effect deeper,
we perform OLS regressions of change in belief on each type of feedback with

some additional controls. Here in Table 4, we find that positive feedback has a

7The results of Wilcoxon signed rank test for each treatment is as following: truthful with
p= 0.0002 and p= 0.0002, VPr with p= 0.0002 and p= 0.0466, VPub with p= 0.0021 and p=
0.0033, CPub with p= 0.0050 and p= 0.09 for positive and negative feedback cases respectively.
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significant positive effect on belief updating across all treatments, except cheap-
private, consistently with the result from the non-parametric test. This implies
that people consider cheap-public feedback as credible, whereas they do not treat
cheap-private information as reliable as in the public case. Similarly, we show
that there is no significant impact of “no feedback” on belief updating under any
feedback mechanism?!8.

We then extend our analyses to question whether the message about the other
agent affects belief updating in public cases. As it is seen in column (4) and
column (7) of Table 4, controlling for one’s own performance, observing the success
of another agent has a significant negative effect on the improvement between
pre- and post-feedback beliefs. Thus, even though subjects are instructed that
the outcomes and messages are independent in terms of both type of tasks and

applied target scores, they are psychologically influenced by the message about

other agent.

18 Analyzing the effects of all "true feedback" (coming from Truthful, VPr and VPu treatments)
again shows that true positive feedback significantly improves the change in beliefs, and there
are no differences in treatment, as long as the feedback is truthful.
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Figure 3: Impact of Positive Feedback on Belief Updating
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Figure 5: Impact of No feedback on Belief updating under different treatments
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6.1 Agent Side Analysis 6 RESULTS AND DISCUSSION

Besides feedback, we explore how other factors affect the belief updating pro-
cess under certain types of feedback. We perform Generalized Least Squares (GLS)
regressions of the change in beliefs on several factors, with controlling for treat-
ments. In Table 5, we find that addition task has a significant negative impact only
when the subject receives a positive feedback. This implies that under positive
feedback, the magnitude of the change in belief is significantly less in the addition
task than in the verbal task. Also we observe in the same table that period has
no impact on change in belief under any types of feedback which indicates the

robustness of the belief updating against the timing of decision and experience.

Table 5: Gender difference on message interpretation

1) (2) 3) (4)
Positive feedback  Non-positive feedback  Negative Feedback = No Feedback

Female -3.334 5.249%* 4.472 5.106*
(2.794) (2.471) (3.728) (3.078)
Addition task(1,0) -4.225%* -2.266 -2.833 -0.613
(1.643) (2.446) (3.508) (2.850)
Period 0.661 -0.619 -0.907 1.219
(0.647) (0.924) (1.264) (1.410)
Verifiable-private(1,0) -1.838 3.899 1.285 -0.0432
(2.885) (3.543) (5.205) (5.467)
Verifiable-public(1,0) -5.231* 5.918 0.894 3.350
(2.798) (3.656) (5.031) (5.260)
Cheap-private(1,0) -8.350%** 9.885%* 9.395* 0
(2.544) (4.206) (5.383) (0)
Cheap-public(1,0) -6.268** 6.486 4.742 -0.401
(2.663) (4.057) (5.837) (5.482)
N 207 240 149 91
X2 24.78 11.58 6.594

Standard errors in parentheses
*p<.1, ¥ p <05, ¥ p< .01
GLS Regressions for Different Feedback Mechanisms

Yet, we also add a gender-based approach to our analysis portfolio. With the
results presented in the column (2) of Table 5, in non-positive feedback condi-

tion!?, female has a positive effect on belief updating. Therefore, we conclude

9By non-positive feedback, we consider either no or negative feedback transfer to the agents.
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that women update their beliefs more optimistically under non-positive feedback
cases. In order to clarify that result, we examine non-positive feedback separately
as negative and no feedback, as well. By the results presented in column (3) and
(4) on the same table, we observe that female participants significantly increase
their beliefs 5% more than male counterparts when they receive no feedback. This
indicates that women do not regard “no feedback” as a negative signal and their
optimism in belief updating is specifically valid in an ambiguous state rather than
a negative state.

As an alternative analysis, rather than change in belief, we perform the same
regressions on posterior beliefs by controlling prior beliefs. Our aim is to check
whether the results are consistent if we take dependent variable to be the posterior
belief rather than the magnitude of change in beliefs. The results in all regressions
are robust under that alternative model.

Besides the analysis of belief-updating, we examine the influence of interim
feedback on performances and the tendency to work in the second round. Here, we
question which one of the feedback mechanisms has the most efficient outcomes in
performance-based environments. First, we investigate the pre- and post-feedback
performances across treatments. Note that in our design, subjects are allowed not
to choose to perform in the second round. Thus, for the validity of comparison, we
considered initial performances at the level of subjects who ended up performing
in the second round and at the aggregate level (see Figure 6). We also survey the
entry rate to the second round performance stage, in treatment level (see Table
6). Regardless of feedback type, verifiable public is the most efficient mechanism
for principals since the entry rate is almost 100% and it has a significant positive
effect on performance (z= 3.466, p= 0.0005 according to Wilcoxon signed-rank
test). In order to rule out period and configuration effect on entry rate, we addi-
tionally perform a logit regression of entry on all treatments by controlling period

and configuration. The results confirms that in verifiable-public mechanism, the
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6 RESULTS AND DISCUSSION

probability of entry has a strictly increasing tendency while other mechanisms has

either negative or no effect on entry rate(see Table 7).

Number of corrects

Figure 6: Pre and Post-Feedback Performance in different treatments
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Table 6: Entry rate in different treatments

’ Treatment ‘ Percentage of entry
Truthful(Baseline) 90.11
Verifiable-Private 76.92
Verifiable-Public 96.70

Cheap-Private 87.91
Cheap-Public 86.75
Overall 87.70
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Table 7: Logit regression of entry rate

Logit

(robust std. errors)

Dependent var: enter
VPr -1.267***
(0.462)
VPu 1.147*
(0.695)
CPr -0.364
(0.494)
CPu -0.286
(0.497)
Pre-feedback Performance — 0.122%*
(0.0589)
Period -0.275%*
(0.121)
Configuration YES
N 447
X2 23.45
Prob>x? 0.0153

Standard errors in parentheses
*p <1, M p <05, MK p < .01

Logit regression with random effects model

We then consider each feedback type to see how agents react to feedback in
terms of performance concerns. We exploit GLS regressions of performance change
on each feedback type with some additional controls (see Table 8). Subjects tend
to perform better after receiving no feedback, while their performance remain un-
affected after a positive feedback. This indicates that people are irresponsive in

terms of performances to positive feedback. Rather, they improve their perfor-
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mance in an ambiguous state. Also, regarding the other factors, optimism of the

agent and period does not significantly influence agent’s performance.

Table 8: Change in Performance After Feedback

(1) (2)

change change
Positive Feedback(1,0) -0.418 -0.538
(0.380) (0.389)
No Feedback(1,0) 0.830* 0.765*
(0.440) (0.442)
Period -0.0725 -0.0824
(0.118) (0.118)
Session YES YES
A(Optimism) 0.0141
(0.0102)
N 310 310
X2 27.43 29.42

Standard errors in parentheses
*po< 1, PR p <05, PR p < .01
GLS Regressions for Different Feedback Mechanisms

Note that A corresponds to change in belief after feedback which implies optimism of subject.

6.2 Principal Side Analysis

Following the agent approach, we now explore the principal side of the analysis.
As we mentioned before, investigating the strategy of principal is at the heart of
this strand of the study. However, we first examine the expectations of principals
from the message processing of the agents in order to understand the rationale
behind the strategy. As it is shown in Figure 7, principals expect agents to be less
confident(p= 0.08 according to a paired t-test). In order to review this result in a

message-specific domain, we test whether the difference between actual posterior
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belief of agents and principal’s guess are significant for each type of feedback. Here,
according to a paired t-test, we find that principals expect positive messages to
be interpreted more optimistically than they actually are (p=0.08), whilst they
expect negative messages to be evaluated more pessimistically (p= 0.02). Thus,

principals generally overestimate the responses of the agents on feedback.

Figure 7: Distributions of principals’ guess and agents’ post-feedback belief
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We then categorize the message portfolio of the principal under different feed-
back mechanisms. Considering the results in columns VPr and VPu of Table 9,
we observe that principals prefer to transmit 44% of the bad outcome in verifiable-
private, while they send 56.82% of the bad outcome in verifiable-public feedback
mechanisms. A Pearson’s chi-square test rejects that the distribution of the mes-
sage proportions are similar in both contexts (x? = 23.8650, p— 0.000 in VPr and
x% = 5.7732, p= 0.016 in VPu). So in both cases, nearly half of the bad outcome is

transmitted, while principals are also allowed to withhold the information. There-
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fore, there is a general tendency among principals to release the truthful outcome
even if it deteriorates their payoff.

Similarly, focusing on bad outcome agents in cheap-talk mechanism on Table 9,
principals choose “Successful” message for only 54% of them in private case, whilst
they choose that message only for 37.5% of them in public case. The distributions
of message frequency is also significantly different in both contexts according to
a chi-square test (x> = 15.9765, p= 0.000 in CPr and x? = 17.4159, p— 0.000
in CPu). This indicates that they prefer to send either actual information be-
ing “Failed”, or no information at all to nearly half of those bad outcome agents.
Regarding the stated message proportions in cheap-talk case, the strategy of prin-
cipal might seem that principals randomize their reports due to the non-credibility
concerns. However, since they prefer to send “Successful” message to 94% of the
successful agents in Cheap-Private and 85% in Cheap-Public?’, we observe that
they actually follow a strategy in those mechanisms, as well. Thereby, we con-
clude that principals are lie averse since they mostly prefer not to lie even though

it affects their own payoff.

Table 9: Message composition of principal under different treatments

VPr(message) VPu(message) CPr(message) CPu(message)
Actual Info No Info Info No Info S F No S F No
S 31 1 31 7 30 0 2 29 2 3
(96.88)  (3.13) | (81.58) (18.42) || (93.75) (0.00)  (6.25) | (85.29) (5.88)  (8.82)
F 22 28 25 19 27 17 6 15 10 15
(44.00)  (56.00) | (56.82) (43.18) || (54.00) (34.00) (12.00) | (37.50) (25.00) (37.50)

Number of agents received corresponding message is represented in the table
Percentages in parentheses

Here S and F denote "Successful" and "Failed".

In addition to the message composition on independent level, we examine

strategy profile in public cases, as well. By the results presented in verifiable-

20Fach proportion is checked by a test of proportions that it significantly changes according
to actual outcome(p= 0.0010 in Cheap-Private and p= 0.0006 in Cheap-Public). This confirms
that principals consider the actual outcome in reporting, rather than sending random signals
regardless of the outcomes.
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public column of Table 10, we observe that there is a significant propensity in
principals to reveal truthful information even though the outcome involves two
failed agents®!. The results also indicates that principals always reveal SS outcome
which is consistent with our theoretical predictions for verifiable-public case. In
cheap-public case, principals prefer to send truthful information to 27% of the
agent groups involving one successful and one failed, and to 14% of the groups
including both failed agents. A test of proportions rejects that the distributions of
reports are same across the actual success outcomes only in SF-FS case (p=0.0560
for SF-FS and p= 0.2485 for FF ). Also in FF case, we show that principals choose
to transmit no information to 71% of that type agent groups(p= 0 according to a
test of proportions). Even though the proportions for both cases are small, there
are still at least a portion of principals who prefers to be truthful. In addition, a
significant proportion of principals prefers to send no feedback to both agents who
failed, where lying is provided as an option as well. Notably, principals significantly

refrain from lying.

Table 10: Message composition of principal in public cases

VPu(message) CPu(message)
Actual Info No Info SS SE-FS FF No-No SNo-NoS FNo-NoF
S5 16 0 6 0 0 0 2 0
(100.00)  (0.00) || (75.00) (0.00)  (0.00)  (0.00)  (25.00)  (0.00)
SF-FS 30 14 22 14 2 0 12 2
(68.18)  (31.82) || (42.30) (26.92) (3.85)  (0.00)  (23.08)  (3.85)
FF 10 12 2 0 2 10 0 0
(45.45)  (54.55) || (14.29)  (0.00) (14.20) (71.42)  (0.00)  (0.00)

Number of agents received corresponding message is represented in the table

Percentages in parentheses

2LA test of proportions rejects the distribution of the information transmission proportions
are same according to actual outcome in both SS and FF cases, while it fails to reject in SF-FS
case (p= 0.0571, p= 0.0317, p= 0.9869 for SS, FF and SF-FS cases respectively). Here SF-FS
denotes the actual outcome that involves one successful and one failed agents, and SS and FF
refers to the outcome which includes both agents are either successful or failed, respectively.
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We then additionally check whether principal’s strategy affected by other
agent’s outcome in private case. Note that in practice, the message decision is
expected to be independent of success condition of other agent since principals
transmit separate feedback to each agent. However, we find a significant negative
effect of the success of other agent on the probability of sending any information at
all in verifiable-private case(see Table 11, first column). Thereby, although princi-
pals are aware of independent message sending process, they seem to be affected

psychologically from the other outcome.

Table 11: The effect of actual success of both agents on private message decision

Logit
(robust std. errors) VPr CPr
Dependent var: No Info Positive Message  Negative Message Negative Message! ~ No Message

Actual -3.961%** 2.585%** . -0.334%** -0.656
(1.080) (0.797) . (0.0688) (0.873)

Other Actual -1.159** 0.806 -0.232 -0.0343 -1.556
(0.585) (0.578) (0.629) (0.846) (1.104)

Female 0.256 -0.679 0.383 0.0560 0.752
(0.579) (0.550) (0.610) (0.851) (0.790)

N 82 82 50 82 82

Psuedo R? 0.3134 0.2085 0.0099

R? 0.1743

Prob>x? 0.0000 0.0001 0.7277 0.1842

Standard errors in parentheses
¥p <1, ¥ p < .05, ¥ p < .01

!Note that linear probability model is applied in this regression

Exploring the tendency to releasing bad outcome, we question whether the
belief of principal about agent’s confidence level bring out that result. We perform
several logit regressions of the true message about failure on principal’s guess
with controlling any gender effect. By the results shown in Table 12, we observe
that guess of principal has a significant negative impact on the realization of
failure message in all treatments, except Cheap-Public linear probability model.
This indicates that as the principal’s belief about post-feedback confidence of
agent increases, the probability of sending the information about failure drops

significantly.
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Table 12: Transmission of truthful bad outcome information and principal’s belief

Logit

(robust std. errors) Verifiable Cheap-Talk

Dependent var:

Truebad Private Public Private Public Public!

Female(1,0) -0.525 -0.250 0.125 . 0.0462
(0.817) (0.969) (0.974) . (0.0429)

Guess -0.124%%* -0.0543%** -0.0864***  -0.0759**  -0.00272
(0.0294) (0.0175) (0.0260) (0.0312) (0.00249)

N 82 82 82 32 74

Psuedo R? 0.39 0.074 0.3172 0.2889

R? 0.1259

Prob>x? 0.0001 0.0123 0.0039 0.0150

Entries are logit coefficients. Standard errors are in parentheses
*p <1, ¥ p <05, M p <01
Truebad is the dummy that is 1 if truthful bad outcome is sent, 0 otherwise.

'Note that linear probability model is applied in this regression

As in the agent case, we supplement a gender-based analysis to our investiga-
tion. We first consider lying behavior of principals in gender level and do not find
any significant difference at all (p=0.6095 according to a two-sample proportions
test). Also from the results exhibited in Table 11 and Table 12, we find no gender

effect on our previous results.
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7 Conclusion

Interim performance feedback is a widely used motivational tool in business orga-
nizations and schools. In application, as well as the truthfulness of the feedback,
the audience can vary according to different constraints. Even though it is a preva-
lent technique in many performance-based environments, the literature is scarce
in terms of analysis of both their impact on motivation and on performance in a
real-effort setting.

Our study serves as a comparative analysis of four different report mechanisms
in which we alter both verifiability of the information, i.e. Verifiable and Cheap-
Talk, and the audience of the feedback, i.e. Private and Public. Beside previous
studies focused on performance feedback (Ederer and Fehr (2007), Rosaz (2012)
and Giirtler and Harbring (2010)), our design provides a novel approach to this
strand of the literature from two points. First, we make inference on a real-effort
basis which provides more implementable results to real-life settings. Second, we
exclude social comparison and identity concerns on performance and belief updat-
ing by using an individual-based performance rather than a tournament. However,
agents are still influenced by the report about other agent which indicates the ex-
istence of psychological factors affecting belief-updating under public reporting.

Our results suggests that the information about the actual outcome is trans-
mitted only in verifiable feedback mechanisms, consistent with our theoretical
predictions. Also regarding the efficiency concerns, Verifiable-Public is the opti-
mal mechanism in comparison to the discussed alternatives. By the principal-side
results, we observe a general propensity to truth-telling. We additionally present
a new insight to literature in terms of understanding the reporting strategy by ex-
pectations of the sender. Indeed, the expectations of principals about the agents’
self-confidence has a significant effect on reporting strategy, especially on the pref-
erence of honesty. We also detect a gender-based difference in interpretation of

messages such that women are more optimistic than men when strategically no
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feedback is sent. However, the lie aversion of principal is independent of gender
since there is no correlation between the reporting behavior and gender.

Our study is focused on a goal-based performance in individual level. Yet,
most workplaces are team-oriented such that the target is given to teams rather
than individuals. Therefore, to investigate a more applicable real-life setting, we
can investigate the same questions in a team-level performance as a further study.
We can also implement the same design in a tournament context to check whether

our results are generally robust in all performance settings.
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A APPENDIX

A Appendix

A.1 Appendix 1. Instructions

[Original Instructions were in Turkish and they are available upon request.|

Welcome. Thank you for participating in our experiment. The experiment you
are going to take part is about economic decision making. During the study, you
are expected to solve some questions in a test and make decisions regarding your
performance on that test. You will earn 10 TL for your participation. Besides the
show up-fee, your earnings in the experiment will depend on your performance,
accuracy of your decisions and chance. There is not any kind of misleading or
deception in this study. The rules will be explained soon are totally correct and
your payment will be determined according to them.

Participation in this study is entirely voluntary. After the rules explained, you
are free to quit until the experiment starts. Any of your decisions throughout the
experiment will not be matched with your real identity, but rather will be recorded
under an anonymous subject number.

Experiment consists of 5 periods and within each period, there are 2 rounds.
At the end of the experiment, one round out of 10 rounds in total will randomly
be selected and your earning will be according to your payoff in that chosen round.
Payments will be made privately in cash at the end of the experiment.

During the experiment, all monetary activities will be done in ECU (“experi-
mental currency unit”) where 1 ECU equals to 0.06 TL.

For each of the 5 periods, different rules will be applied. Just before each
period, the rules of the corresponding period will be explained in detail.

Primarily, the decision activity which you will encounter in each rounds will
be explained. After you understand this part, the instructions about each of the
5 periods will be explained period by period.

General Rules

At the beginning of the experiment, participants will be appointed randomly

43



A.1 Appendix 1. Instructions A APPENDIX

to one of the roles of “Principal” and “Agent”. The roles will be fixed throughout
the experiment. Now, we are going to explain the rules that will be applied for
agents.

Agents:

Agents will perform a task in each period. There are 2 types of tasks (which
will be appointed randomly):

i. Addition task

ii. Verbal task

In addition task, agents are expected to solve the addition questions consisting
4 or 5 two-digit numbers in 120 sec. (e.g. 11+ 48+ 96+24=7)

In verbal task, agents are expected to solve in 120 sec following type of ques-

tions.

e General knowledge questions(Geography, Literature, Sports...)
e Verbal classification questions

e Number-letter matching questions

The questions for each type in verbal task is as following:

e General knowledge: questions from diverse fields. For example:

— What is the capital city of Canada?

— Who is the writer of the novel Oliver Twist?

e Verbal classification questions: the questions are based on grouping accord-

ing to the relationship between them. For example:
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— Which of the following choices include the relationship between Tea :Sugar?

— When you classified the following words, which one is odd?

o Number-Letter matching questions: we assign each letter to a number and

ask in the following way:

— ALI= 123
— ILE= 324

— AILE=" where the answer is AILE= 1324.

For each period, a “target score” will be determined for each task separately. The

outcome will be determined as, if the number of correctly solved questions is:

e higher than or equal to the target score, Successful,

e lower than the target score, Failed

The payoffs of being Successful of Failed will be as following;:

If you are Successful (you pass the target score), you will earn 300 ECU. If you
are Failed (cannot pass the target score), you will earn 100 ECU.

The target score will be keep fixed through both rounds of the corresponding
period. Your number of correctly solved questions in both rounds within a period
will be compared with the same target score. However, you will not be informed
about the target score.

The task you will perform will be the same in the both rounds within a period.

However, the difficulty of the questions might vary between rounds.
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After first round, for the second round, agents can choose either to determine
their second round payoff by their second round performance or to leave it to the

chance mechanism. As an agent:

e If you choose performance mechanism for second round,

— If Successful in second round performance (pass the target score) 300
ECU,

— If Failed in second round performance (cannot pass the target score)

100ECU.

e If you choose chance mechanism for second round,

— You will not perform in that round.

— You will earn, 300 ECU with probability X, and 100 ECU with proba-
bility (100-X).

You will make this performance/chance mechanism decision by answering the fol-
lowing question:

What is the minimum probability of chance (X) to leave your second-round
payoff to chance mechanism rather than your own performance? (%)

In other words, you are expected to state in which probabilities you choose
your own performance and in which probabilities you prefer chance mechanism.
With this decision, you will also state indirectly that how you are confident about
your success in second period.

The probability of winning for chance mechanism (X) will be determined ran-

domly by computer. If you choose performance mechanism at the chosen chance
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probability, then you will perform in second round. Otherwise, rather than your
performance, your payoff will depend on chance (You will earn 300 ECU with
probability X% and 100 ECU with probability (100-X)%).

Now, we have a short quiz about the rules we have explained. Your answers
will not affect your earnings. Rather, they are aimed to check your understanding
of the rules. Please do not hesitate to ask questions if you do not understand a
particular detail. Also keep in mind that any kind of communication with other
participants is prohibited.

[Quiz-see Appendiz 2]

Agents will give the performance/chance mechanism decision twice: before and
after they received the feedback their performance outcome (Successful or Failed).

One of those stated minimum probabilities will randomly be chosen and applied.

The time-line of the agents will be as following/shown from slides|

1. (1% round) The appointed task will be performed

2nd

2. The decision about performance/chance mechanism for round will be

stated
3. Feedback about the 1% round will be given (Successful/Failed)

4. The pre-feedback performance/chance decision will allowed to be changed

(if you want you can state the same amount)

5. One of the pre- and post-feedback decisions will randomly be chosen. That
decision will be compared the chance probability X and performance or

chance mechanism will be applied in 2"¢ round accordingly.

6. (2" round) If performance mechanism chosen: As in the first round, the
same type of task will be performed and your earnings will depend on your

success condition (300 ECU/100 ECU).
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If chance mechanism chosen: No performance. 300 ECU with probability X

and 100 ECU with probability (100-X) will be earned.

Principals:

Each period, 3-person groups which will be consisted of 1 Principal and 2
Agents will be formed. At the beginning of each period, groups will be shuffled
and formed repeatedly. The agents in the same group will always perform different
type of tasks and will be evaluated according to different target scores.

Principal type participants will not perform any task. However, they can see
the questions solved by both agents on their screen.

The payoffs of principals(valid for all periods):

1% round of each period: 100 ECU constant payoff

274 round of each period: payoff will be dependent upon agents’ decisions and
performances.

Return of one agent to principal in second round(return;):

e If the agent chose performance mechanism in second round:

return;— Number of corrects in second round * 20 ECU

e [f the agent chose chance mechanism: return;= 0 ECU

Payoff function of principal for second round = 50ECU(constant payoff )+min(returny, returns),
where return, and returnsg refers to returns from the agent 1 and agent 2.
Therefore if at least one of the agents chooses chance mechanism, principal will

not earn a payoff from agents; so for gaining a payoff from agents’ performance,

both of the agents must perform in the second round.
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In addition to this, principals are expected to guess the stated minimum prob-
abilities(%). Principals can see the success outcomes of agents and guess the
post-feedback performance decisions of both agents separately. If your guess will
be in the £ 5 interval of agent’s actual decision, you will earn 10 ECU bonus for
each correct guess. At the end of the experiment, your extra earning in the chosen
round will be added to your payoff from that round.

Do you have any question?

Part I:

As we explained before, in this part 3-person groups, 1 Principal 2 Agents, will
be formed.

Agents will observe their success outcome (Successful/Failed) before they make
post-feedback performance/chance decision. This feedback will be sent by com-
puter and it will be certainly true information.

In this part, principals will only see the questions that agents are solving and
observe the success outcomes of the agents. Principals are only expected to guess
the agents’ performance/chance decision in this part.

Do you have any question?

Part II:

In this part, agents will receive feedback about the success outcome from prin-
cipals. The information from principal must be true. Though, principals also have
the option to hold the information.

The message from principal will be privately sent. In other words, principals
can choose different messages for agents and agents will only see the message about
self-success.

[Screen-shots of both principal and agent screens were shown in slides. They
are available upon request.|

Do you have any question?

Part III:
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In this part, agents will receive feedback about the success outcome from prin-
cipals. The information from principal must be true. Though, principals also have
the option to withhold the information.

The message from principal will be publicly sent. Principal will choose either
sent truthful information to both of the agents or send no information to none of
them.

If principal chooses to send the info, agents will see the outcome of other agent
along with their own success outcome. Note that the other agent performs another
type of task and evaluated with a different target score.

Do you have any question?

Part TV:

In this part, agents will receive feedback about the success outcome from prin-
cipals. The information from principal does not need to be true. Yet, principals
also have the option to hold the information.

Principals will observe the actual success outcomes of agents. Following that,
they will choose to send a message among “Successful”’, “Failed” and “No Info”
options regardless of actual outcomes.

The message from principal will be privately sent. In other words, principals
can choose different messages for agents and agents will only see the message about
self-success.

Do you have any question?

Part V:

In this part, agents will receive feedback about the success outcome from prin-
cipals. The information from principal does not need to be true. Yet, principals
also have the option to hold the information.

Principals will observe the actual success outcomes of agents. Following that,
they will choose to send a message among “Successful”, “Failed” and “No Info”

options regardless of actual outcomes.

50



A.2 Appendix 2. Quiz A APPENDIX

The message from principal will be publicly sent. Agents will see the outcome
of other agent along with their own success outcome. Note that the other agent
performs another type of task and evaluated with a different target score.

Do you have any question?

The decisions to be made are over. Now you are kindly asked to answer survey

questions that will be on your screen soon. Thank you again for your participation.

A.2 Appendix 2. Quiz

1. Assume that you state 60% as the probability of being successful. Com-
puter picked the probability of chance mechanism as 55%. Which one of the

following is true?

(a) My probability of earning 300 ECU is 55% and my earning is indepen-

dent of my performance.

(b) My earning is 300 ECU if I will be successful and 100 ECU otherwise.

2. Assume that you state 30% as the probability of being successful. Com-
puter picked the probability of chance mechanism as 55%. Which one of the

following is true?

(a) My probability of earning 300 ECU is 55% and my earning is indepen-
dent of my performance.

(b) My earning is 300 ECU if I will be successful and 100 ECU otherwise.

3. Person A stated 80% as the minimum probability of leaving her payoff while
Person B stated 45% for the same decision. Which one of those people is

more self-confident about their success?
(a) A
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(b) B

A.3 Appendix 3. Post-experiment Survey Questions

1. How old are you?

2. What is your gender???

3. What is your year/class???
4. Which one is your faculty??*

5. What is your current GPA?%

6. Was the experiment and the rules understandable? Please answer on a scale

of 1 to 10: 1= not understandable at all, 10= absolutely understandable.

7. How difficult was the addition task? Please answer on a scale of 1 to 5: 1=

not difficult at all, 5= extremely difficult.

8. How difficult was the verbal task? Please answer on a scale of 1 to 5: 1=

not difficult at all, 5= extremely difficult.

9. As agents, the decision for performance/chance mechanism, is the thought

of “ if T wait, I will get bored” affected your decision?(Yes/No)

10. Aside from monetary payoffs, how important was it for you to be “Success-

ful”(passing the target score)? 26

22Female participants are denoted as 1, whereas male participants are denoted as 0.

23Geniority variable which is recorded as following: 0 for prep, 1-4 for corresponding
year(Freshman-Senior), 5 for master’s and 6 for PhD students.

241 is for Engineering, 2 stands for CASE, 3 corresponds to Science, 4 is for Law, 5 is for Art
and Design whereas 6 stands for Medicine/Nursery.

25GPA is recorded as 6 categorical intervals: 1 for below 2.00, 2 for 2.00-2.49, 3 for 2.50- 2.99,
4 for 3.00-3.49, 5 for 3.50- 4.00 and 6 for N/A.

261 for Not important at all, 2 for Not important, 3 for Neither important, nor unimportant,
4 for Important, 5 for Extremely important.
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