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Abstract
This paper considers an agent who tries to persuade a principal with experimental evidence. We compare sequential private and public experimentation.
Under private experimentation, the agent collects hard evidence and selectively
reveals the results. Under public experimentation, the principal observes the
experimental outcomes. We show that the persuasion probability is lower under
private experimentation. We find that the agent tends to prefer public experimentation, whereas the principal tends to favor private experimentation. Under
this scheme, the principal can benefit from being sceptical. There can be a deterrence effect that renders the private scheme superior for the principal and the
agent.
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Introduction

This paper studies a situation in which an agent tries to persuade a principal by
providing experimental evidence. The aim of this paper is to compare public and
private experimentation. Under private experimentation, the agent may privately run
as many experiments as desired and selectively reveal the results. Under the public
scheme instead, the principal observes the experimental outcomes from all experiments
that were conducted.1 Under either scheme, we assume that the outcome of an experiment is hard (i.e., non-manipulable) evidence, that experimentation is costly and that
the agent’s decision to continue collecting evidence depends on the experimentation
history.
Our main contribution is the normative comparison of repeated private and public
experimentation from the principal’s and the agent’s payoff perspective. We find that
it is often not in the principal’s interest to implement public experimentation. Given
that an agent has completed a certain number of studies, it would be best for the
principal if all results were revealed. Intuition correctly suggests that unfavorable
outcomes may be withheld under the private scheme. This is per se detrimental and
cannot occur under the public scheme. Nevertheless, we show that, if handled properly,
there are many circumstances where the principal obtains a higher payoff if the agent
can hide unfavorable results.
Our focus is on an important aspect in favor of private experimentation: the principal’s ability to be sceptical. Under the private scheme, the principal can force the
agent to run high quality experiments. The agent’s incentive to search for evidence
of a required quality depends on his belief about the state of the world. If it is too
unlikely that the state is in his favor, then experimentation costs render continuing
the search until high quality persuasive evidence is found unattractive. The agent only
fails to provide persuasive evidence if his posterior belief that the state is in his favor
is weak. Hence, if the agent reveals, e.g., low quality information, then the principal
1

For example, a law may require that all experiments have to be a priori registered. It is sufficient
for our analysis that a regulator knows a priori that the registered experiment will be conducted.
In this case, the regulator can force the agent to reveal the outcome by having sceptical beliefs
a la Milgrom and Roberts (1986) and, hence, the experiment can be viewed as public. Public
experimentation can be implemented in practice by employing whistleblower policies with resulting
detection probabilities and appropriate punishments in case there were private experiments.
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has good reasons to believe that the posterior that the agent observes is against the
agent. Consequently, the decision should be against the agent. The decision rule only
to accept high quality evidence for persuasion is, thus, credible and the agent is forced
to search for such evidence. Under public experimentation, this is not possible. The
principal cannot commit not to be persuaded once the flow of public experimental outcomes yields a posterior belief that passes her threshold of doubt. The agent on the
other hand does not have an incentive to continue experimenting once the principal is
persuaded.
Private experimentation allows to be sceptical and, therefore, it can dominate
public experimentation from the principal’s perspective.2 The agent, however, can
suffer from his option to hide unfavorable results. Under the public scheme, he can
choose the experiment precision such that there is a higher probability to persuade
the principal with only one experiment.
As an application, consider a pharmaceutical company (the agent) that attempts
to persuade the U.S. Food and Drug Administration (the principal) to approve a newly
developed drug. Given the enormous R&D costs in the pharmaceutical industry, it is
plausible that the company prefers that a new drug is approved, even if its merits are
doubtful. The FDA instead would like to make the “appropriate” decision, which could
be against the company. The FDA mainly has to rely on tests, e.g., clinical studies,
provided by the company, which in turn has an incentive to behave strategically. The
decision quality can be influenced by the rules under which evidence can be revealed
and what evidence is permitted to be considered as decision-relevant. These rules have
an important effect on the value of the evidence provided.
Our second contribution is to show that private experimentation limits the extent
to which persuasion is possible. Kamenica and Gentzkow (2011) show how an agent
2

Note that these beliefs differ from sceptical beliefs in Milgrom and Roberts (1986). Sceptical
beliefs a la Milgrom and Roberts require that the number of conducted experiments is known. If
the number is observed (or deduced in equilibrium), then a principal having sceptical beliefs thinks
that all outcomes which are not revealed are against the agent. Under private experimentation in
our model, we will see that the principal does not observe the number of conducted experiments. He
can deduce the equilibrium experimentation plan, but when the agent stops experimenting depends
on the experimentation history. Hence, the actual number of experiments is in general unknown to
the principal and sceptical beliefs a la Milgrom and Roberts are not feasible. In contrast to the case
with a known number of experiments the beliefs in the present paper, in general, cannot force the
agent to reveal all experimental outcomes that he collected.
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optimally tries to persuade a principal if the agent can design a hard public signal
and they derive the maximum persuasion probability of a Bayesian principal, which
is going to correspond to the persuasion probability under public experimentation in
our model.3
Often, however, information acquisition of hard evidence occurs in private and
the maximum persuasion probability a la Kamenica and Gentzkow is not achieved in
all equilibria under private experimentation.4 Even if we restrict attention to sender
preferred equilibria, there is no equilibrium with the same persuasion probability as
under public experimentation for intermediate experimentation cost. On the one hand
if the agent could use the same signal as under public experimentation, then he would
excessively search for it in the private case if experimentation costs are not too high.
Continuing the search for a favorable result can be profitable even if the agent observes
adverse outcomes, as there is a chance that he finds persuasive evidence with the next
experiments. Naturally, he would not reveal any adverse experimental outcomes. Excessive private experimentation and selective information revelation dilutes the value
of revealed evidence such that a revealed outcome that has the same structure as in
Kamenica and Gentzkow may not be persuasive. On the other hand if experimentation
costs are not too low, the agent prefers to persuade the principal with one positive
result with high precision rather than to search for several positive results. Due to the
high precision the persuasion probability in the former case can be lower.
We assume in most of the paper that the quality of the experiments is endogenously
chosen. This allows us to highlight the role of beliefs in a parsimonious framework.
In an extension, the precision of the experiments is considered as exogenous. For
example, in practice it may often not be possible or excessively expensive to run ex3

We will see that if the agent has the option to run multiple public experiments, then an analogous
reasoning as in Kamenica and Gentzkow applies and the persuasion probability is the same.
4
Felgenhauer and Schulte (2013) interpret, e.g., logical arguments as decision relevant hard information. Their reasoning is as follows: If the assumptions underlying a logical argument are revealed,
then they cannot be manipulated. Everything that follows from the assumption is logical and logic
can also not be manipulated. Logical arguments tend to have persuasive power, therefore, they can
be viewed as signals about a decision relevant state of the world. The signals are imperfect, as the
underlying assumptions do not cover every real world aspect. A thought experiment (i.e., drawing
a set of assumptions and making a logical deduction) yields a signal. For such arguments the assumption that they are acquired in private by running a series of thought experiments and selectively
revealed for persuasion is more natural.

4

periments of very high quality. In this case, assuming an exogenous precision can be
a useful approximation. The basic intuition about the influence of beliefs on the equilibrium still holds. The principal can credibly demand many experimental outcomes
which tends to increase the informational value of the evidence provided. However,
additional effects play a role. For example, there can be a deterrence effect that favors private experimentation even from an agent’s perspective. If the experimentation
costs are high and the precision of the experiment is low, then it may not pay to
start experimenting under the public scheme. The agent knows that an adverse initial
outcome cannot be easily reversed. The possibility to hide an unfavorable outcome
under the private scheme renders starting more attractive. As valuable information is
provided under the private scheme, it can be superior for the principal as well as the
agent.
The paper is structured as follows. In the following section we discuss the related
literature. Next, we present the model with an endogenous precision and compare
private and public experimentation. Then, we analyze a setting with an exogenous
precision and study a modified public scheme. Finally, we review our results and
conclude.

2

Literature

Our paper is related to two strands of literature: the literature on experimentation
(e.g., Rothschild, 1974, Bolton and Harris, 1999, Aghion et al., 1991, and Keller
et al., 2005) and the literature on persuasion (e.g., Jovanovich, 1982, Milgrom and
Roberts, 1986, Glazer and Rubinstein 2001, 2004, 2006, and Kamenica and Gentzkow,
2011). The present and few other papers (e.g., Henry, 2009, Brocas and Carillo, 2008,
Argenziano et al., 2011, and Felgenhauer and Schulte, 2013) combine persuasion and
experimentation.
Henry (2009) and Brocas and Carillo (2008) investigate private versus public experimentation in settings that, in contrast to the present paper, allow for an unraveling
argument. Henry assumes that the agent ex ante commits to the number of experiments that he is going to run. Under the public scheme, the principal observes the
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number of experiments. Under private experimentation, she does not. But since she
knows the agent’s optimization problem, she can deduce the equilibrium number of
experiments under private experimentation and have sceptical beliefs a la Milgrom and
Roberts (1986). Henry shows that there are more experiments under private experimentation than under public experimentation and that either scheme can be optimal
depending on circumstances. Brocas and Carillo primarily focus on public experimentation. They briefly consider private experimentation and argue that both schemes
are equivalent. In this part the principal knows the number of experiments conducted
under the private scheme. The equivalence result follows directly also using sceptical
beliefs. The comparison of the two schemes in both of these papers crucially depends
on the principal knowing or inferring the number of experiments that the agent runs
under the private scheme. However, given that experimentation occurs in private and
is sequential, we think that it is more natural that the decision to continue experimenting is history dependent and unobservable.5 Sceptical beliefs a la Milgrom and
Roberts are not helpful in such a setting: The principal, in general, cannot deduce the
number of experiments that the agent ran, she only knows the equilibrium experimentation plan.6 As the analysis in both papers depends on an unraveling argument, it is
not clear whether the results on the comparison of the schemes hold if the decision to
continue experimenting is history dependent.
Argenziano et al. (2012) also compare a covert and an overt scheme, but, in
contrast to our work, in a cheap talk framework. The overt and the covert scheme differ
with respect to whether the number of experiments can be observed by the principal.
They assume that the agent chooses the number of experiments upfront. Furthermore,
overt experimentation does not correspond to public experimentation in our model,
since under overt experimentation the principal only knows the number of experiments
and not the outcomes. Under covert information acquisition, the communication game
has additional asymmetric information. Therefore, they find that the principal is
5

For example, if the agent finds too many adverse results in the first experiments, then he knows
that he cannot persuade the principal by conducting the remaining experiments. As experimentation
is private, he cannot be forced to continue costly experimentation until the ex ante determined number
of experiments is conducted.
6
In a similar model with private experimentation Celik (2003) shows that there is no equilibrium
with experimentation in which the principal can perfectly deduce the agent’s information.
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better off when experimentation is overt.
Our paper combines elements of Kamenica and Gentzkow (2011) and Felgenhauer
and Schulte (2013). Kamenica and Gentzkow show under which conditions the agent
can benefit from information acquisition and persuasion. They derive the optimal
precision of a signal to persuade another person. We use the same signal generation
technology for a particular experiment. We therefore apply their idea to a setup with
costly experimentation where experiments are run sequentially and the decision to
continue is history dependent. This leads to the same optimal signal precision as in
Kamenica and Gentzkow under public experimentation, but not under the private
scheme. Felgenhauer and Schulte exclusively study the value of hard evidence under
private experimentation with an exogenous precision of the experiments. In contrast
to their work, the focus of the present paper is on the comparison of the private and
the public scheme with endogenous precision.

3

Model

3.1

Preferences

A principal has to choose x ∈ {0, 1}. Her payoff depends on a state of the world
s ∈ {0, 1}, where both states are equally likely. The principal’s utility is

s=1

s=0

x=1

1

1 − pd

x=0

pd

1

with pd ∈ ( 21 , 1). The principal, thus, would like to match the decision with the
state of the world if she knew s. At the optimum she only chooses x = 1 if her
posterior belief passes the “threshold of doubt” pd , i.e., the posterior that s = 1 must
be weakly greater than pd . The principal’s expected utility is denoted by EUjp , where
j ∈ {pub, priv} indicates the scheme, with pub referring to public and priv to private.
In the absence of information provision the principal at the optimum chooses x = 0
and her utility is EU p = 12 + 12 pd . If there exists an equilibrium under private or public
7

experimentation with information provision the principal’s utility is7
EUjp =

1 1
+ pd + (prob{s = 1 | x = 1} − pd )prob{x = 1},
|
{z
}
2 2

(1)

excess utility

where prob{s = 1 | x = 1} is the probability that s = 1 given that the principal chooses
x = 1.8 The first part of (1) corresponds to the principal’s utility in the absence of
information provision. The remaining part is the “excess utility” the principal obtains
if the agent engages in experimentation. This part is strictly greater than zero if
prob{s = 1 | x = 1} > pd and prob{x = 1} > 0. If prob{s = 1 | x = 1} = pd , then the
principal is just persuaded to choose x = 1 and the excess utility is equal to zero. In
this case the principal does not benefit from experimentation.
There is an agent who prefers x = 1 regardless of the state of the world. In case
x = 1, the agent’s gross utility is U and otherwise it is normalized to 0. We assume
that the agent holds the same prior belief about s as the principal. Experimentation
costs have to be subtracted from the gross utility. The agent’s expected utility is
EUja , j ∈ {pub, priv}. Denote the expected number of experiments until the agent
stops experimenting by n. This leads to the agent’s expected utility
EUja = prob{x = 1}U − nc.

3.2

(2)

Experimentation

The agent has access to an experimentation technology that can generate signals about
s. The agent can run as many experiments as he likes. Let yt ∈ {0, 1} be the outcome
of the tth experiment. The agent can choose the precision of an experiment t, i.e.,
prob{yt = 1 | s = 1} = p1t and prob{yt = 0 | s = 0} = p0t , pit ∈ [0, 1], i ∈ {0, 1}.
Define pt ≡ (p1t , p0t ). We assume that p1t ≥ 1 − p0t , which means that an outcome
yt = 1 is more likely if s = 1 than if s = 0. In the major part of the paper the
7

The derivation is provided in the appendix.
Let M ∗ be the set of messages with which the agent can persuade the principal in equilibrium.
P prob{s=1|m∗ }prob{m∗ }
Then prob{s = 1 | x = 1} =
where prob{m∗ } is the probability that
prob{x=1}
8

m∗ ∈M ∗

∗

∗

}prob{m }
evidence m is provided in equilibrium. prob{s=1|m
corresponds to the principal’s posterior
prob{x=1}
probability that s = 1, given that he observes evidence that induces him to choose x = 1.
∗
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agent can make a history dependent choice of the precision. The principal observes
the quality of an experiment, once the outcome of this experiment is presented.9 For
simplicity, we assume that all precisions pt of experiment t are equally costly, i.e.,
running an experiment costs c ≥ 0 regardless of the precision.10 Denote with ht =
{(y1 , p1 ), ..., (yt , pt )} the experimentation history after the first t experiments and the
posterior after experiment t by pt . The agent cannot manipulate or invent experimental
outcomes. In this sense, yt is “hard” information. After each experiment the agent
updates his assessment of the probability distributions regarding s and decides whether
to continue or to stop experimenting. Under the public scheme, the experimentation
history is common knowledge.
Under the private scheme, the principal cannot observe the experimentation history. The agent can reveal any subset of the experimental outcomes to the principal.
Denote an element i of this subset by (ŷi , p̂1i , p̂0i ), where ŷi is the outcome and (p̂1i , p̂0i )
characterizes the precision of the revealed experiment i. The principal does not observe the time index t of the experiment, i.e., the index i identifies an element but
does not relate to t. The agent cannot prove that he did not conduct a particular
experiment.

3.3

Timing

The timing for the private scheme is such that first there is an experimentation phase,
which we model as a time interval. At each point of time within the experimentation
phase the agent may carry out an experiment. This implies that if the agent runs an
experiment at any point of time, then he may still carry out as many experiments as
desired before the experimentation phase ends. After the experimentation phase the
agent reveals a report and then the principal chooses x.
Under the public scheme, there is again first an experimentation phase, but now
9

We think that this assumption is natural in many applications. Once a pharmaceutical company
reports a clinical study, then experts at the FDA are able to assess its quality. Similarly, if a theoretical
argument is considered as evidence, as in Felgenhauer and Schulte (2013), then a scientific audience,
e.g., referees, editors or seminar participants, can judge the quality of the argument.
10
This simplification highlights the effect of asymmetric information and the role of the principal’s
beliefs under private experimentation. With increasing costs the role of the principal’s beliefs in the
comparison of public and private experimentation is the same.

9

there is no announcement stage, since the experimentation history is common knowledge, and the experimentation phase is directly followed by the principal’s decision.

3.4

Strategies and equilibrium concept

Under the private scheme, a strategy for the agent consists of an experimentation
plan and an announcement plan. For each possible experimentation history ht the
experimentation plan specifies whether to continue or to stop experimenting and which
precision to use. The announcement plan states what, if anything, to reveal to the
principal after stopping. As the agent cannot manipulate experimental outcomes, the
announcement has to be such that he reveals weakly less positive and adverse results
than he observes. A strategy for the principal is to choose x ∈ {0, 1} for each possible
announcement plan.
Under public experimentation, a strategy for the agent exclusively consists of an
experimentation plan. A strategy for the principal is to choose x ∈ {0, 1} for each
possible experimentation history ht .
The equilibrium concept that we use is weak perfect Bayesian equilibrium. In
addition, we require that the principal forms beliefs taking into account that the
agent cannot signal what he does not know.11

4

Equilibrium analysis

This section analyzes the equilibria under both experimentation schemes. Omitted
proofs can be found in the appendix.
11

To illustrate the implications consider public experimentation, where the experimentation history
is common knowledge. If the agent deviates from his equilibrium experimentation plan, then this
assumption implies that the principal cannot have arbitrary beliefs with respect to the state of the
world, since the agent does not have additional information about the state. It follows that the
off-the-equilibrium path beliefs with respect to the state of the world have to be Bayesian based
exclusively on the publicly observable experimentation history.
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4.1

Public experimentation

Under public experimentation, there is a unique equilibrium. For each experimentation
history ht , there is a common knowledge posterior belief prob{s = 1 | ht }, which
follows from Bayes’ law. The principal is persuaded to choose in favor of the agent
given history ht if prob{s = 1 | ht } ≥ pd . Suppose that experimentation costs are
low. Under the optimal experimentation plan, the agent chooses the precision such
that one positive result can just persuade the principal, but also such that he does not
have an incentive to search further if the first outcome is adverse. This is in line with
the results of Kamenica and Gentzkow (2011).12 Proposition 1 fully characterizes the
equilibrium under public experimentation.
Proposition 1 The agent’s equilibrium experimentation strategy is as follows. If he
faces a history ht−1 where the posterior pt−1 is such that
• pt−1 <
•

cpd
,
U

then the agent stops experimenting (unsuccessfully).

cpd
≤ pt−1 <
U
pd −pt−1
p0t = pd (1−p
.
t−1 )

pd , then the agent runs the t0 th experiment with p1t = 1 and

• pt−1 ≥ pd , then the agent stops experimenting (successfully).
The principal chooses x = 1 if prob{s = 1 | ht } ≥ pd and x = 0 otherwise.
As we have a prior p0 = 12 , the experimentation plan implies that the agent runs
exactly one experiment if the costs are sufficiently low, i.e., c ≤

1
U.
2pd

If the agent

experiments, he chooses the precision such that after a positive result the posterior is
equal to the threshold of doubt, which means that he can persuade the principal, and
that after an adverse result it is revealed that s = 0.
The intuition for the precision of the single experiment relies on the agent’s incentive to maximize the persuasion probability. To maximize this probability, he does not
want to get an adverse result when the state is good and chooses p11 = 1. He also wants
12

Kamenica and Gentzkow (2011) show that a signal which induces posteriors of 0 or pd yields
the highest probability to persuade that is consistent with Bayes’ law. Note that in our setting
experimentation is costly and we explicitly consider multiple experiments.
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to get a positive result when the state is bad, but he has to choose p01 such that he can
still persuade the principal. Therefore, he maximizes prob{y1 = 1 | s = 0} under the
pd −p0
. Since the prior
pd (1−p0 )
2pd −1
. The optimal experipd

constraint that prob{s = 1 | y1 = 1} ≥ pd . This leads to p01 =
is

1
2

the precision of the first experiment is p11 = 1, p01 =

mentation strategy for the agent implies that in equilibrium prob{s = 1 | x = 1} = pd
for all c for which the agent is willing to experiment. Note that the agent stops after
the first experiment regardless of the outcome and that the optimal precision if he
starts experimenting does not depend on the experimentation costs.
Let us now study the players’ utilities under public experimentation. Since the
agent chooses the precision of the experiment such that he can just persuade the
principal, prob{s = 1 | x = 1} = pd , the principal’s excess utility (as described in (1))
p
is zero. Therefore, the principal’s utility is EUpub
= 12 pd + 12 . Thus, the principal does

not benefit from public experimentation compared to the case without information
provision. If the agent chooses the optimal experimentation strategy, he experiments
a
at most once and his utility is EUpub
=

c>

4.2

1
U
2pd

− c if c ≤

1
U,
2pd

a
and EUpub
= 0 if

1
U.
2pd

Private experimentation

Under private experimentation, neither the number of conducted experiments nor their
outcomes can be observed by the principal. The agent can reveal any subset of the
results to the principal. Denote the reported results by m. A revealed outcome i is
characterized by (ŷi , p̂1i , p̂0i ), where, in order to improve the exposition, we drop the
index i if the agent reveals a single outcome. An equilibrium with information provision under private experimentation has to satisfy two conditions. First, the agent’s
a
participation constraint EUpriv
≥ 0 has to hold. Second, the principal is persuaded

and chooses x = 1 if prob{s = 1 | m} ≥ pd , otherwise she chooses x = 0. In contrast to
public experimentation, prob{s = 1 | m} depends on c under private experimentation:
For a given set of messages that are able to persuade the principal, c determines how
long the agent is willing to search after an adverse experimentation history. This implies that whether there exists an equilibrium in which an announcement m can indeed
persuade the principal depends on the agent’s experimentation costs. In general, an m
12

that can persuade in equilibrium and c have to be such that the agent sometimes stops
experimenting unsuccessfully. Otherwise providing m is uninformative with respect to
the state of the world.
Let us check whether there is an equilibrium under private experimentation in
which the agent can persuade the principal with one positive outcome which has the
same precision as under public experimentation. If the first result is adverse, the agent
knows that s = 0. It is worthwhile to continue experimenting with the same precision,
given that the principal can be persuaded with one positive result of this precision, if
c < (1 − p01 )U =

1−pd
U.
pd

Thus, in this case upon the provision of one result in favor

of the agent, the probability that s = 1 must be smaller than the threshold of doubt
pd , since the provided positive result can stem from many experiments. Consequently
this cannot be an equilibrium if c is sufficiently low.
In general, there are multiple equilibria for a given c under private experimentation.
Each equilibrium is characterized by the set of messages M ∗ which can persuade the
principal. This set results from what the principal believes about the experiments
which the agent does not reveal to her. In equilibrium, prob{s = 1 | m∗ } ≥ pd has
to be satisfied, where m∗ ∈ M ∗ denotes a message that persuades the principal in
equilibrium.
There can be equilibria in which the principal’s posterior that s = 1 is strictly
greater than her threshold of doubt. If the principal’s decision rule is such that only
evidence of a high quality induces a favorable decision for the agent, then the agent’s
experimentation plan is such that he continues searching for such evidence, unless his
posterior that s = 1 is too low to justify further experimentation.13 As the agent starts
experimenting at the prior prob{s = 1} = 1/2 in an equilibrium with persuasion, optimal experimentation implies that he only stops searching unsuccessfully given history
ht−1 if the corresponding posterior pt−1 is below the prior. Hence, any report by the
agent that does not contain persuasive evidence (according to the principal’s decision
rule) should make the principal think that the experimentation history underlying the
report is such that the agent has a corresponding posterior that is below the prior.
13

We assume that the principal’s beliefs are such that the agent can always persuade the principal
if he provides at least one positive result with precision p̂0i = 1. This positive result implies that
prob{s = 1 | m} = 1.
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Unsuccessful search should therefore make the principal believe that the probability
that s = 1 is below 1/2. As the principal’s threshold of doubt pd is greater than 1/2,
her decision rule is optimal given these beliefs. In contrast to public experimentation,
the principal can thus credibly commit to choose against the agent if the latter fails
to provide favorable evidence of a quality that strictly exceeds her threshold of doubt.
Thus, her decision rule is sequentially rational and the agent can be forced to provide
high quality evidence.14 This argument in general holds for diverse sets of persuasive
messages that can differ with respect to the number and precision of outcomes that
are required for persuasion, i.e., there can be multiple equilibria for given parameters.
The following proposition describes the highest prob{s = 1 | x = 1} that can be
obtained in equilibrium, which we need for the comparison of the schemes.
Proposition 2 Under private experimentation, the maximum probability across all
equilibria that s = 1 given that the principal chooses x = 1 is (i) prob{s = 1 | x =
1} =

U
2c

if 12 U < c ≤

1
U
2pd

and (ii) prob{s = 1 | x = 1} = 1 if 0 ≤ c ≤ 12 U.

Note that for all parameters, for which an equilibrium with information provision exists under public experimentation ( 2p1d U ≥ c), there also exists at least one
equilibrium under the private scheme.
Remark 1 An equilibrium with information provision exists under public and under
private experimentation if 0 ≤ c ≤

1
U.
2pd

Let us now study the players’ utilities under private experimentation. In an equip
librium with prob{s = 1 | x = 1} = pd the principal’s utility is EUpri
= 12 pd + 12 ,

since her excess utility (as described in (1)) is zero. She is as well off as in the case
without information provision, in which she always optimally chooses x = 0. In all
equilibria with prob{s = 1 | x = 1} > pd the principal’s utility is higher than in
A special case is costless experimentation. If c = 0, there are only equilibria in which the m∗ ,
which can persuade the principal, include a positive result with p̂0i = 1: Assume, in contrast, that m∗
does only include positive results with p̂0i < 1. The agent can provide this m∗ with probability 1, since
he never stops experimenting unsuccessfully if experimentation is costless. Thus, there cannot be an
equilibrium with this m∗ , since it violates the condition that prob{s = 1 | m∗ } ≥ pd in equilibrium.
Therefore, in equilibrium prob{s = 1 | m∗ } = 1 if c = 0.
14

14

the case without information provision.15 In these equilibria the principal’s posterior
belief that s = 1 when she is persuaded is higher than her threshold of doubt. The
a
agent’s utility in equilibrium is EUpriv
≥ 0, since otherwise the agent would not start

experimentation. Furthermore, the agent can always choose to run one experiment
with perfect precision, which can persuade the principal if the result is positive. Thus,
a
≥ max{ 12 U − c, 0}.
the agent’s utility is EUpriv

4.3

Payoff comparison of public and private experimentation

A welfare comparison of the schemes depends on the weights attached to the players’
utilities. Instead of assuming arbitrary weights, this section analyzes separately the
principal’s and the agent’s utilities under both experimentation schemes. The welfare
comparison for some given weights is then straightforward. This section then shows
that under the private scheme equilibria with prob{s = 1 | x = 1} > pd , which are
particularly relevant for the comparison, can Pareto-dominate equilibria with prob{s =
1 | x = 1} = pd .
p
As we have argued above, in an equilibrium under public experimentation EUpub
=
n
o
1
a
+ 12 pd and EUpub
= max 2p1d U − c, 0 . Furthermore, in an equilibrium under private
2
p
experimentation EUpriv
≥

1
2

a
≤
+ 12 pd and max { 12 U − c, 0} ≤ EUpriv

1
U
2pd

− c. The

following proposition compares the players’ utilities under the two schemes.
Proposition 3 In all equilibria under the private scheme with prob{s = 1 | x = 1} >
pd the principal strictly prefers private experimentation, whereas the agent strictly
prefers the public scheme. In the equilibria under the private scheme with prob{s = 1 |
x = 1} = pd the principal is indifferent between the schemes and the agent is weakly
better off under public experimentation.
We have seen that multiple equilibria may exist under private experimentation and
in many of them prob{s = 1 | x = 1} > pd . In these equilibria, the principal strictly
prefers private experimentation to the public scheme. However, the question arises
whether equilibria with prob{s = 1 | x = 1} > pd are plausible. We argue that some
15

The excess utility is positive in this case, since prob{x = 1} is also positive as soon as the agent
starts experimenting.
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equilibria with prob{s = 1 | x = 1} > pd are plausible in the sense that they can
Pareto-dominate equilibria with prob{s = 1 | x = 1} = pd .16
Proposition 4 Equilibria with prob{s = 1 | x = 1} = pd are Pareto-dominated by an
equilibrium in which prob{s = 1 | x = 1} > pd if c < c <
√
1−3pd + p2d +6pd −3
U }.
4pd −2

1−pd
U,
pd

d
with c = max{ 1−p
U,
1+pd

The idea behind the proof is as follows. In the above utility analysis we have seen
that the principal always prefers equilibria with prob{s = 1 | x = 1} > pd . Thus, to
show Pareto dominance, we have to analyze the conditions under which the agent also
prefers such an equilibrium.
An equilibrium with prob{s = 1 | x = 1} > pd can only Pareto-dominate all
equilibria with prob{s = 1 | x = 1} = pd if the equilibrium with exactly one positive
revealed result with p̂1 = 1 and p̂0 =
This equilibrium does not exist if c

2pd −1
does not exist under the
pd
1−pd
< pd U . In the appendix we

private scheme.17
distinguish three

types of equilibria with prob{s = 1 | x = 1} = pd . A cost range can be identified such
that there is an equilibrium with prob{s = 1 | x = 1} > pd that dominates all of these
three types of equilibria.
First, there may be equilibria with prob{s = 1 | x = 1} = pd where the precision
of the initial experiment is such that the agent can persuade the principal with one
positive result and where the agent stops after the first experiment. In these equilibria
it must be that p̂1 < 1 and, therefore, the probability to persuade is relatively low. We
show that these equilibria are worse for the agent than some equilibria with prob{s =
1 | x = 1} > pd in which p̂1 = 1 and, therefore, the probability to persuade the
principal is relatively high.
Second, there may be equilibria with prob{s = 1 | x = 1} = pd where the precision
of the initial experiment is such that the agent can persuade the principal with one
positive result and where the agent does not stop if the first outcome is adverse. Since
in these equilibria the agent searches more than once in expected terms, they are
16

If some equilibria with prob{s = 1 | x = 1} > pd Pareto-dominate equilibria with prob{s =
1 | x = 1} = pd it follows that an equilibrium with prob{s = 1 | x = 1} > pd is also a sender
preferred equilibrium, which has received attention in the literature on persuasion (e.g., Kamenica
and Gentzkow, 2011).
17
The precision corresponds to the precision in the equilibrium under public experimentation.
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Pareto-dominated by an equilibrium with prob{s√= 1 | x = 1} > pd in which the agent
searches only once if c is high, i.e., if c >

1−3pd + p2d +6pd −3
U.
4pd −2

Third, there may be equilibria with prob{s = 1 | x = 1} = pd where the precision
of the initial experiment is such that the agent needs at least two outcomes to persuade
the principal. As again the expected experimentation costs are relatively high, these
equilibria are Pareto-dominated by an equilibrium with prob{s = 1 | x = 1} > pd in
which the agent searches only once if c >

1−pd
U.
1+pd

Corollary 1 Consider equilibria that are not Pareto-dominated under private experimentation and let c < c <

1−pd
U.
pd

The principal is strictly better off and the agent is

strictly worse off under private experimentation than under public experimentation.
For this parameter range equilibria with prob{s = 1 | x = 1} = pd are Paretodominated under the private scheme. In all equilibria that are not Pareto-dominated
it must be that prob{s = 1 | x = 1} > pd . Hence, regardless on how players coordinate,
the strict preferences result as long as they do not coordinate on a Pareto-dominated
equilibrium.

4.4

Comparison of the persuasion probability

This section shows that private experimentation limits the extent to which persuasion
is possible compared to the public scheme.
Under sequential public experimentation the agent in equilibrium runs a single
experiment with p11 = 1 and p01 =

2pd −1
.
pd

The resulting persuasion probability is

1
.
2pd

As the experiment has the same properties as in Kamenica and Gentzkow (2011), the
persuasion probability is the same.
In the private case the persuasion probability can be lower. Consider first c = 0.
In equilibrium it must be that prob{s = 1 | x = 1} = 1 and prob{s = 0 | x =
0} = 1.18 Without loss of generality, consider an equilibrium where the agent runs
18

If there were an equilibrium with prob{s = 1 | x = 1} < 1, then, as experimentation is costless and
persuasive evidence can be found by chance even if s = 0, the agent would run as many experiments
as it takes to find persuasive evidence. He would, thus, find persuasive evidence almost with certainty
regardless of the state. But then this evidence is worthless for the principal.
If there were an equilibrium with prob{s = 1 | x = 1} = 1 and prob{s = 0 | x = 0} < 1, then
the persuasion probability would be smaller then 1/2. The agent could improve by running a single
experiment which perfectly mirrors the state and yields persuasion probability 1/2.
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a single experiment that perfectly mirrors the state of the world. In this case, the
persuasion probability is equal to 1/2 and, hence, strictly lower than under public
experimentation.
If c > 0, then there can be multiple equilibria that differ with respect to prob{s =
1 | x = 1}. A necessary condition for the persuasion probability to be maximal,
however, is that the principal is indifferent between choosing in favor or against the
agent upon the observation of persuasive evidence, i.e., prob{s = 1 | x = 1} = pd ,
and, thus, the persuasion probability in all equilibria with prob{s = 1 | x = 1} > pd is
lower than under public experimentation. Following Kamenica and Gentzkow (2011),
we focus on sender preferred equilibria. As we have seen in Proposition 4, there
are parameter constellations, where equilibria with prob{s = 1 | x = 1} = pd are
Pareto-dominated by an equilibrium in which a single experiment is run which yields
prob{s = 1 | x = 1} > pd . This implies that for these parameter constellations
there is an equilibrium with prob{s = 1 | x = 1} > pd that the sender prefers to
any equilibrium with prob{s = 1 | x = 1} = pd . Therefore, the maximum persuasion
probability in sender preferred equilibria under the private scheme can be strictly lower
than under public experimentation.

5

Extensions

5.1

Deterrence effect

In practice it may not be possible for the agent to choose the precision of an experiment
or it may be too expensive to run experiments with high precision. As an approximation we modify our model in this section and assume that the precision p of an
experiment is exogenous and symmetric (p1t = p, p0t = p). This change has noteworthy
implications. We are now going to show that there can be a “deterrence effect”, which
renders private experimentation socially optimal.
Let us start by characterizing the equilibria under public and private experimentation. There is a unique equilibrium under public experimentation. The principal is
persuaded to choose in favor of the agent if prob{s = 1 | ht } ≥ pd . The agent stops at
the first t for which prob{s = 1 | ht } ≥ pd or if the probability of persuasion becomes
18

too low. However, in contrast to before, the agent cannot adjust the precision. Now, as
the precision is exogenous, he needs several positive results to persuade the principal
after an initial adverse outcome.
Under private experimentation, there can be multiple equilibria.19 Any announcement m can be summarized by the number of announced unfavorable m0 and favorable
results m1 , since the precision of each experiment is fixed. We can write m = (m0 , m1 ).
Each equilibrium where the agent starts experimenting has to satisfy the same two
conditions as in the model with an endogenous precision; the agent’s participation
constraint and that prob{s = 1 | x = 1} ≥ pd . Following Felgenhauer and Schulte
(2013) we restrict attention to equilibria in which the principal on the equilibrium path
only chooses in favor of the agent if m0 = 0 and m1 > 0. Felgenhauer and Schulte
(2013) show that there does not exist an equilibrium in which the agent can persuade
the principal if c = 0.20 For c > 0, equilibria with m1 ∈ [m, m] can exist, where m is
the smallest integer such that prob{s = 1 | x = 1} ≥ pd and m is the largest integer
such that the agent’s participation constraint holds.21
We now argue that public experimentation can be worse than private experimentation from a social perspective if the precision p is low and the costs are relatively high.
The superiority of private experimentation here stems from the fact that the agent’s
participation constraint is not satisfied under public experimentation. He is deterred
from starting to experiment under public experimentation, whereas he is willing to
start under the private scheme, as he may hide an unfavorable result. Since there is
no information provision for these parameters under the public scheme, both players
are better off under private experimentation.
Proposition 5 Consider p < pd <

p2 +p2 (1−p)
.
p2 +p2 (1−p)+(1−p)2 +p(1−p)2

There are c and c such

that for all c ∈ [c, c] private experimentation is better than public experimentation for
both, the principal and the agent.
19

Felgenhauer and Schulte (2013) analyze the setup with private experimentation and an exogenous
precision in detail.
20
The agent could find a given m1 with probability 1 regardless of the state in a hypothetical
equilibrium with persuasion, yielding a contradiction.
21
Intuitively, for a given c, the equilibrium value of m must be sufficiently high such that the agent
at least sometimes stops searching unsuccessfully. Only then the principal thinks that prob{s = 1 |
m1 } > 12 upon the provision of m1 . m is the lowest number of favorable outcomes such that the
principal’s threshold of doubt is passed.
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We are now going to show that the deterrence effect only plays a role if p < pd .
Suppose that p ≥ pd . If c > 21 U , then the agent does not engage in experimentation
under either scheme, as the probability of

1
2

to obtain a favorable decision does not jus-

tify the costs of a single experiment. At c = 12 U , the agent is indifferent to experiment
once and without loss of generality we suppose he does. Note that this threshold for
the costs is the same under both schemes. If p ≥ pd , a single experiment can persuade
the principal under the public scheme.
Remark 2 There is no deterrence effect if p ≥ pd .
Note that there is no deterrence effect if the precision of an experiment is endogenous. In this case, equilibria in which the agent starts experimenting exist under both
schemes if c ≤

5.2

1
U.
2pd

Modified public experimentation versus private experimentation

Even if the principal implements a public scheme in the sense that she can only be
persuaded with evidence obtained from public experiments, the agent nevertheless
may have the option to run experiments privately. Let us return to the setting in
which the agent can choose p1t and p0t as in section 4 and investigate a modified public
scheme. Under this scheme, the agent can run private as well as public experiments,
but he can exclusively persuade the principal with evidence obtained from public
experiments. Analogous to our previous analysis of private experimentation, there
are equilibria under the modified public scheme in which the agent has to conduct
high quality public experiments in order to be able to persuade the principal. Such
an equilibrium can be supported with similar beliefs as in the private scheme: If the
principal off the equilibrium path observes low quality public experiments, then she
should think that the agent also privately collected sufficiently adverse evidence such
that it does not pay to run additional public experiments with the required quality.
The corresponding beliefs induce a decision against the agent and, therefore, destroy
the agent’s incentive to run low quality public experiments.
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The strategic effects under the modified public scheme are similar to the effects
in the setup with pure private experimentation. Both schemes appear to be equally
valuable for the principal. However, there are differences with respect to the plausibility of equilibria with prob{s = 1|x = 1} > pd . To illustrate this point consider again
sender preferred equilibria as in Kamenica and Gentzkow (2011). As we have seen in
Proposition 4, the agent prefers an equilibrium with prob{s = 1|x = 1} > pd under private experimentation if c < c <

1−pd
U.
pd

The best equilibrium for the agent under the

modified public scheme is where he runs exactly one public experiment with the same
quality as under pure public experimentation, which leads to prob{s = 1|x = 1} = pd .
This equilibrium has the highest probability to persuade, and the agent incurs the
cost of running only one experiment. This equilibrium exists for c ≤

1
U
2pd

under the

modified public scheme, i.e., it exists whenever the sender preferred equilibrium under
the pure private scheme implies prob{s = 1|x = 1} > pd . It follows that, if we use
sender preferred equilibrium as the selection criterion, the principal prefers the pure
private scheme to modified public experimentation and the agent prefers modified
public experimentation to the pure private scheme.

6

Conclusion

There can be severe legal repercussions whenever it is uncovered that an interested
party, like a pharmaceutical company, hides unfavorable decision-relevant evidence. In
principle, whistle-blower policies and punishments can deter private experimentation.
This paper argues that there are reasons for the public to favor little transparency even
though each piece of hidden adverse evidence clearly is detrimental.22 An advantage
of a lack of transparency is that the public’s representatives can be sceptical. Under
public experimentation instead it is not possible to commit not to be persuaded once
the threshold of doubt is reached. If the representatives are sufficiently sceptical under
the private scheme, then the interested party prefers more transparency. Furthermore,
if experimentation costs are high and the quality of an experiment is exogenous and
low, there can be a deterrence effect that renders public experimentation inferior for
22

Private experimentation becomes even more attractive if the detection probabilities cannot be
implemented at zero costs.
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all parties.
In the literature on persuasion with experimentation it is currently not common
to consider additional monetary transfers. In future work it would be interesting to
extend this literature by viewing these persuasion situations as contractual problems
in which the principal can condition transfers on the signal quality. In our paper in
contrast the implementation of a scheme implies a distribution of rents via probabilities. The introduction of transfers allows a redistribution of rents within a scheme.
A problem though is that the quality of a test may be observable by experts, but
it may not be easily verified by court rendering quality contingent transfers hard to
implement.
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Appendix
Derivation of the principal’s utility
p
Now we derive the principal’s utility EUpriv
=

1
2

+ 12 pd + (prob{s = 1 | x = 1} −

pd )prob{x = 1}. Let M ∗ be the set of messages with which the principal can be
persuaded in equilibrium and which are reached with a positive probability on the
equilibrium path. Let m∗ be an element of this set.
p
EUpriv
=

X

(prob{s = 1 | m∗ } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }

m∗ ∈M ∗

+ (pd prob{s = 1 | x = 0} + prob{s = 0 | x = 0})prob{x = 0}
X
=
(prob{s = 1 | m∗ } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }
m∗ ∈M ∗


prob{x = 0 | s = 1}prob{s = 1}
+ pd
prob{x = 0}

prob{x = 0 | s = 0}prob{s = 0}
+
prob{x = 0}
prob{x = 0}
X
=
(prob{s = 1 | m∗ } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }
m∗ ∈M ∗

1
1
+ pd prob{x = 0 | s = 1} + prob{x = 0 | s = 0}
2
2
X
∗
(prob{s = 1 | m } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }
=
m∗ ∈M ∗

1
1
+ pd (1 − prob{x = 1 | s = 1}) + (1 − prob{x = 1 | s = 0})
2
2
X
∗
=
(prob{s = 1 | m } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }
m∗ ∈M ∗

P

∗
∗ 
1
m∗ ∈M ∗ prob{s = 1 | m }prob{m }
+ pd 1 −
2
prob{s = 1}
P

∗
∗ 
1
m∗ ∈M ∗ prob{s = 0 | m }prob{m }
+
1−
2
prob{s = 0}
X
=
(prob{s = 1 | m∗ } + (1 − pd )(1 − prob{s = 1 | m∗ }))prob{m∗ }
m∗ ∈M ∗

X
1
+ pd (1 − 2
prob{s = 1 | m∗ }prob{m∗ })
2
m∗ ∈M ∗
X
1
+ (1 − 2
(1 − prob{s = 1 | m∗ })prob{m∗ })
2
m∗ ∈M ∗
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Collecting terms yields
X
1 1
p
EUpriv
= + pd +
(prob{s = 1 | m∗ }−pd )prob{m∗ }
2 2
m∗ ∈M ∗
Observing that
X

pd prob{m∗ } = pd prob{x = 1}

m∗ ∈M ∗

and that
X

X prob{s = 1, m∗ }
prob{m∗ }
∗}
prob{m
m∗ ∈M ∗
X
=
prob{s = 1, m∗ }

prob{s = 1 | m∗ }prob{m∗ } =

m∗ ∈M ∗

m∗ ∈M ∗

= prob{s = 1, x = 1}
= prob{s = 1 | x = 1}prob{x = 1}
p
immediately yields EUpriv
=

1
2

+ 12 pd + (prob{s = 1 | x = 1} − pd )prob{x = 1}.

The principal’s utility under public experimentation is
p
EUpub
= (prob{s = 1 | x = 1} + (1 − pd )(1 − prob{s = 1 | x = 1}))prob{x = 1}

+ (pd prob{s = 1 | x = 0} + prob{s = 0 | x = 0})prob{x = 0}
p
Analogous steps as above yield EUpub
= 12 + 21 pd + (prob{s = 1 | x = 1} − pd )prob{x =

1}. Q.E.D.

Proof of Proposition 1
The following probabilities depend on ht . In order to simplify the exposition, we drop
ht from the formulas for the moment and make the dependence explicit later. We first
maximize prob{x = 1} subject to prob{s = 1|x = 1} ∈ [pd , 1] and prob{s = 0|x = 0} ∈
[0, 1] and then argue that the precision of a single experiment can be chosen such that
the optimal values of prob{s = 1|x = 1} and prob{s = 0|x = 0} can be obtained by
24

.

an appropriate choice of p0t and p1t .
prob{x = 1)} = prob{x = 1, s = 1} + prob{x = 1, s = 0}
= prob{s = 1 | x = 1}prob{x = 1} + prob{x = 1 | s = 0}prob{s = 0}
= prob{s = 1 | x = 1}prob{x = 1} + (1 − prob{x = 0 | s = 0})prob{s = 0}
= prob{s = 1 | x = 1}prob{x = 1}
+ prob{s = 0} − prob{s = 0 | x = 0}(1 − prob{x = 1})
This is equivalent to
prob{x = 1} =

prob{s = 0 | x = 0} − prob{s = 0}
.
prob{s = 1 | x = 1} + prob{s = 0 | x = 0} − 1

The principal chooses x = 1 if prob{s = 1 | x = 1} ∈ [pd , 1] and x = 0 otherwise.
To maximize prob{x = 1} the agent should set prob{s = 1 | x = 1} = pd , since
prob{x = 1} is decreasing in prob{s = 1 | x = 1}.
The derivative of prob{x = 1} with respect to prob{s = 0 | x = 0} is
∂prob{x = 1}
> 0 if prob{s = 1 | x = 1} + prob{s = 0} > 1
∂prob{s = 0 | x = 0}
∂prob{x = 1}
< 0 if prob{s = 1 | x = 1} + prob{s = 0} < 1.
∂prob{s = 0 | x = 0}
Since prob{s = 1 | x = 1} ≥ pd and prob{s = 0} > 1 − pd (otherwise the
agent does not experiment since the principal is already persuaded), it holds that
prob{s = 1 | x = 1} + prob{s = 0} > 1. Thus, prob{x = 1} is maximized if
prob{s = 0 | x = 0} = 1 or equivalently if prob{s = 1 | x = 0} = 0. Consequently,
prob{x = 1 | ht } =

1 − prob{s = 0 | ht }
p
= t.
pd
pd

All possible experimentation strategies with the two characteristics that prob{s =
0 | x = 0} = 1 and prob{s = 1 | x = 1} = pd lead to the maximum probability to
persuade the principal. However, the optimal strategy requires only one experiment.
Since experimentation is costly, the agent prefers this strategy to all other strategies
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with the same probability to persuade. He chooses the precision (p0t , p1t ) such that
after a positive outcome the posterior is equal to pd and after an adverse outcome the
posterior is 0, i.e., he chooses p1t = 1 and p0t =

pd −pt−1
.
pd (1−pt−1 )

After this experiment he

stops, because either he can already persuade the principal or he cannot persuade her,
since the posterior for s = 1 is 0. This strategy leads to the maximum probability to
persuade the principal ( ppd ) with exactly one experiment. Note that in Proposition 1
we assume that the agent runs an experiment if he is indifferent.
Given history ht with pt−1 < pd , the agent runs exactly one experiment with the
above precision iff prob{x = 1 | ht }U ≥ c, i.e.,
cpd
U

pt−1
U
pd

≥ c. This is equivalent to

≤ pt−1 . Otherwise, the agent does not experiment. As the prior is 21 , the agent

starts experimenting iff c ≤

1
U.
2pd

Q.E.D.

Proof of Proposition 2
If 21 U < c ≤

1
U,
2pd

the maximum prob{s = 1 | x = 1} in an equilibrium under private

experimentation is determined by the agent’s participation constraint. The agent is
willing to experiment once if prob{x = 1}U − c ≥ 0. If the agent can persuade the
principal with one positive result, the condition is ( 21 p̂1 + 12 (1 − p̂0 ))U ≥ c. If p̂1 = 1
and p̂0 is such that ( 12 + 12 (1 − p̂0 ))U = c, which is p̂0 =
prob{s = 1 | x = 1} of

U
.
2c

2(U −c)
,
U

this leads to a maximum

Since c > 12 U , this is less than 1 and for c =

1
U
2pd

this is

equal to the threshold of doubt. If c ≤ 12 U , the agent is willing to run one experiment
with p11 = 1, p01 = 1. This is an equilibrium if the principal’s beliefs are such that
he is only persuaded by one positive result that perfectly reveals s = 1. Thus, the
maximum prob{s = 1 | x = 1} = 1 for c ≤ 21 U . Q.E.D.

Proof of Remark 1
We show now that for c ≤

1
U
2pd

there is always an equilibrium under private exper-

imentation in which the agent can persuade the principal with one positive result.
Consider an equilibrium in which principal has beliefs such that she is persuaded by
exactly one positive result with the precision p̂1 and p̂0 . p̂1 = 1, p̂0 and c are such that
the agent runs exactly one experiment with this precision (c ≤ ( 21 (1 − p̂0 ) + 12 )U which
26

2(U −c)
≥ p̂0 )
U
is equivalent to p̂0 ≥ UU−c ).
that p̂0 ≥ 2ppdd−1 . This leads

is equivalent to

and stops after an adverse outcome (c ≥ (1 − p̂0 )U which
Furthermore, prob{s = 1 | x = 1} ≥ pd which implies
n
o
to 2(UU−c) ≥ p̂0 ≥ max UU−c , 2ppdd−1 . In equilibrium, the

agent runs one experiment with this precision and the principal chooses x = 1 if the
agent announces a positive result. Note that prob{s = 1 | x = 1} > pd , except for
p̂0 =

2pd −1
.
pd

Q.E.D.

Proof of Proposition 4
We know that an equilibrium under private experimentation in which the agent experiments once with the same precision as under public experimentation (p11 = 1,
p01 =

2pd −1
)
pd

does not exist if c <

1−pd
U.
pd

In this case, equilibria with prob{s = 1 | x =

1} = pd can be Pareto-dominated by an equilibrium with prob{s = 1 | x = 1} > pd .
To show this we distinguish three types of equilibria with prob{s = 1 | x = 1} = pd
by separating them according to the precision of the initial experiment. We compare
these equilibria to an equilibrium with prob{s = 1 | x = 1} > pd and show that this
equilibrium can Pareto-dominate the equilibria with prob{s = 1 | x = 1} = pd .
We focus on equilibria with prob{s = 1 | x = 1} > pd in which the principal is
persuaded by one positive outcome with the precision p̂1 = 1 and p̂0 >

2pd −1
pd
0

such

that the agent stops if the first result is adverse. This is the case if (1 − p̂ )U ≤ c,
which is equivalent to p̂0 ≥

U −c
.
U

In the equilibrium with p̂1 = 1 and p̂0 =

agent can persuade the principal with probability 0.5(2 −
a
is EUpriv
= 0.5(2 −

U −c
)U
U

U −c
).
U

U −c
,
U

the

His expected utility

− c, which is 0.5(U − c).

Now we compare this utility to the utility in equilibria with prob{s = 1 | x = 1} =
pd . In an equilibrium with prob{s = 1 | x = 1} = pd , all m∗ which can persuade
the principal and are revealed with positive probability have to lead to prob{s = 1 |
m∗ } = pd . This implies that also the first experiment has to have a precision such
that the result may be part of an m∗ which leads to prob{s = 1 | m∗ } = pd . Now we
distinguish three types of initial experiments.
First, the precision of the initial experiment can be part of an m∗ which consists
of one positive result and prob{s = 1 | m∗ } = pd . Furthermore, the agent stops after
one experiment. A posterior of pd is reached by one experiment with positive result if
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pd =

0.5p̂1
,
0.5p̂1 +0.5(1−p̂0 )

which is equivalent to p̂0 =

pd −p̂1 (1−pd )
.
pd

The probability to find a

positive outcome in the first experiment with this precision is 21 p̂1 + 12 (1 − p̂0 ), which
is

p̂1
.
2pd

If the result of the first experiment is adverse, the posterior is

which is

(1−p̂1 )pd
.
2pd −p̂1

0.5(1−p̂1 )
,
0.5(1−p̂1 )+0.5p̂0

A necessary condition for the agent to stop experimenting is that

he does not want to run a second experiment with the same precision. If he runs
such a second experiment, the probability to find a positive outcome in the second
experiment is

(1−p̂1 )pd 1
p̂
2pd −p̂1

+ (1 −

(1−p̂1 )pd
)(1
2pd −p̂1

− p̂0 ), which is

p̂1 (p̂1 −pd −2p̂1 pd +2p̂1 p2d )
.
(p̂1 −2pd )pd

Since

we assume that after an adverse result the agent does not run a second experiment
with the same precision, it has to hold that

p̂1 (p̂1 −pd −2p̂1 pd +2p̂1 p2d )
U
(p̂1 −2pd )pd

< c. Now we analyze

how the probability to find a positive result in the second experiment depends on p̂1 .
The first derivative of the probability is
it is −2 +

1
,
pd

which is negative, and for

2p2d +p̂1 p̂1 (1−2pd +2p2d )−4p̂1 pd (1−2pd +2p2d )
. At p̂1
(p̂1 −2pd )2 pd
2p2
p̂1 = 0 it is (−2pdd)2 pd , which is positive.

=1
The

second derivative of the probability to find a positive result in the second experiment
is

4(1−2pd )2 pd
,
(p̂1 −2pd )3

which is negative. This implies that the probability to find a positive

result in the second experiment is concave in p̂1 . If

p̂1 (p̂1 −pd −2p̂1 pd +2p̂1 p2d )
U
(p̂1 −2pd )pd

< c, the agent

does not run a second experiment. Even if an equilibrium with prob{s = 1 | m∗ } = pd
does not exist for p̂1 = 1, it exists for all p̂1 in the interval p̂1 ∈ (0, p1 ]. p1 is such that
the agent is exactly indifferent to experiment once more if p̂1 = p1 , as the probability
to find a positive result in the second experiment for p̂1 = 0 is smaller than for p̂1 = 1.
Since the probability to find a positive outcome in the first experiment is increasing
in p̂1 , the best precision for the agent is p̂1 = p1 . The upper bound
p1 follows from
√
pd (c+U − c2 −2c(3−8pd +8p2d )U +U 2 )
p1 (p1 −pd −2p1 pd +2p1 p2d )
1
U
−c
=
0,
which
is
equivalent
to
p
=
1
2(1−2pd +2p2 )U
(p −2pd )pd
d

(we show later that the root is in fact positive).
to persuade in the
√ 2The probability
2 )U +U 2
c+U
−
c
−2c(3−8p
+8p
d
d
. Remember that
first experiment given the precision p1 is
4(1−2pd +2p2 )U
d

we use a necessary condition such that the agent stops experimenting after the first
experiment. Thus, the actual probability to persuade the principal can be smaller.
Now we show that an equilibrium in which the agent only experiments once and
prob{s = 1 | x = 1} = pd is worse for the agent than the equilibrium in which
prob{s = 1 | x = 1} > pd . To show this we compare the probability to persuade the
principal in both equilibria. The difference between
to persuade with
√ 2the probability
2 )U +U 2
c+U
−
c
−2c(3−8p
+8p
d
d
the first experiment is at least 0.5(2− −c+U
)−
. The first part
U
4(1−2pd +2p2 )U
d
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is independent of pd and the second one is increasing in pd . Therefore, 0.5(2 − −c+U
)
U
√2
2
2
c+U − c −2c(3−8pd +8pd )U +U
for all pd if it holds for pd = 1. For pd = 1 the
is larger than
4(1−2pd +2p2 )U
difference is

√
0.5 c2 −6cU +U 2
.
U

d

Since this is positive, the probability to persuade the agent

with one positive result is higher in the equilibrium with prob{s = 1 | x = 1} > pd than
if prob{s = 1 | x = 1} = pd . Therefore, equilibria in which the agent can persuade the
principal with one positive result out of one experiment and prob{s = 1 | x = 1} = pd
are dominated by an equilibrium with prob{s = 1 | x = 1} > pd .
p
To complete this part we have to show that c2 − 2c(3 − 8pd + 8p2d )U + U 2 is
positive. It is positive if
√ q
c ≤ 3U − 8pd U + 8p2d U − 2 2 U 2 − 6pd U 2 + 14p2d U 2 − 16p3d U 2 + 8p4d U 2 .
Now we show that it is sufficient for inequality (3) to be true that c <

(3)

1−pd
U.
pd

√ q
1 − pd
< 3 − 8pd + 8p2d − 2 2 1 − 6pd + 14p2d − 16p3d + 8p4d
pd
√ q
1 − pd
>0
⇔ 3 − 8pd + 8p2d − 2 2 1 − 6pd + 14p2d − 16p3d + 8p4d −
pd
p
(2pd − 1)(1 + 4p2d + 2pd (−1 + 2 − 4pd + 4p2d ))
> 0.
⇔
pd
This is true if pd > 21 . Since we analyze the case in which the equilibrium under private
experimentation with the same precision as under public experimentation (p11 = 1,
p01 =

2pd −1
)
pd

does not exist, the condition that c <

1−pd
U
pd

is satisfied and, therefore,

the term under the root is positive.
Second, the precision of the first experiment can be part of an m∗ which consist
of one positive outcome and prob{s = 1 | m∗ } = pd . However, the agent continues
experimenting if the first result is adverse. The maximum probability to persuade the
principal in any equilibrium is

1
.
2pd

Now we identify a lower bound for the agent’s

expected experimentation costs. Since it is worthwhile to run a second experiment if
the first result is adverse, we identify the minimum probability that the agent runs a
second experiment. This is at least (1 −

1
)
2pd

+ prob{y1 = 0, x = 1}, where (1 −

1
)
2pd

is a lower bound of the probability that the agent does not persuade the principal
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and prob{y1 = 0, x = 1} is the probability to persuade the principal after the first
experiment. It follows that the agent’s expected experimentation costs are at least
(1 + (1 −

1
)
2pd

+ prob{y1 = 0, x = 1})c. Now we identify a lower bound for prob{y1 =

0, x = 1}. If the first outcome is adverse, the agent runs a second experiment if
prob{x = 1 | y1 = 0}U ≥ c, which is prob{y1 = 0, x = 1} ≥

c
prob{y1
U

= 0}.

Furthermore, the probability to find an adverse result in the first experiment has
to be at least as high as the probability not to convince the principal, prob{y1 =
0} ≥ (1 −

1
),
2pd

since the agent can persuade with one positive result. It follows that

prob{x = 1, y1 = 0} ≥
a
utility is EUpriv
≤

1
U
2pd

c
prob{y1
U

c
(1
U

= 0} ≥

− (1 + (1 −

1
)
2pd

+ Uc (1 −

1
).
2pd

Thus, the agent’s expected

1
))c.
2pd

We compare this utility with

−

the utility in the equilibrium, in which prob{s = 1 | x = 1} > pd .
1
) + Uc (1 − 2p1d ))c is smaller than 0.5(U − c)
2pd
( 2p1d U −(1+(1− 2p1d )+ Uc (1− 2p1d ))c−0.5(U −c)

By algebraic transformation it can be seen

1
U
2pd

− (1 + (1 −

if the difference between the two utilities

c2 (1−2pd )+U 2 (1−pd )+cU (1−3pd )
) is negative.
2pd U
√
1−3pd + p2d +6pd −3
that this is true if c >
U.
4pd −2

=

Therefore, the equilibrium with prob{s = 1 | x = 1} > pd can dominate equilibria with
prob{s = 1 | x = 1} = pd in which the agent starts experimenting with a precision of
which one positive outcome can persuade the principal.
Third, the first precision can be part of an m∗ which persuades the principal
and consist of at least two outcomes. Now we assume that one outcome of this
precision cannot persuade the principal. The agent’s expected utility is composed
of the probability to persuade the agent and the agent’s expected experimentation
costs. If the agent can persuade the principal, he has to run at least two experiments, but also if he cannot persuade the principal, the agent has run at least
one experiment. Thus, his expected experimentation costs are at least (prob{x =
1} ∗ 2 + (1 − prob{x = 1}) ∗ 1)c, which is (1 + prob{x = 1})c. The agent’s utility
a
EUpriv
≤ prob{x = 1}U − (1 + prob{x = 1})c. prob{x = 1}U − (1 + prob{x = 1})c

is increasing in prob{x = 1}, since U > c. The maximum probability to persuade the
principal is

1
.
2pd

a
Hence, EUpriv
≤

1
U
2pd

− (1 +

1
)c.
2pd

If we compare this equilibrium

again to the equilibrium in which one positive result is enough to persuade the principal and prob{s = 1 | x = 1} > pd it follows that 0.5(U − c) >
c>

(1−pd )U
.
1+pd
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1
U
2pd

− (1 +

1
)c
2pd

if

√

d )U
Therefore, if c > c = max{ (1−p
,
1+pd

1−3pd + p2d +6pd −3
U}
4pd −2

and c <

1−pd
U,
pd

equilibria

with prob{s = 1 | x = 1} = pd are Pareto-dominated by an equilibrium with prob{s =
1 | x = 1} > pd . Note that c <

1−pd
U
pd

if pd ∈ (0.5, 1). Q.E.D.

Proof of Proposition 5
Define Hsj , with j ∈ {priv, pub}, as the set of histories such that for each ht ∈ Hsj
the agent successfully collects persuasive evidence on the equilibrium path. The set
Hfj consists of histories for which the collection of persuasive evidence fails and which
may be reached on the equilibrium path. For each history in both sets it must be
the case that along the way it is always optimal to continue experimenting and the
agent stops after the final experiment. Since the precision p is given, we can simplify the notation in this proof and do not write explicitly the precision of each experiment. Under this simplification, a history consists of the outcomes of the experiments ht = (y1 , y2 , ..., yt ). Given the p in the proposition, the principal can
be persuaded under private experimentation if the optimal experimentation plan is
Hspriv = {(1, 1), (1, 0, 1)} and Hfpriv = {(0), (1, 0, 0)}. We show later that there are parameters such that this plan is optimal. This plan implies that pd and p are such that
the principal can be persuaded if the number of 1s is at least equal to the number of 0s
plus two under public experimentation.23 Consider c such that the above experimentation plan under the private scheme is just optimal for the agent in equilibrium. Under
public experimentation, there are two potential equilibrium experimentation plans:
(i) Hspub = {(1, 1), (1, 0, 1, 1), (1, 0, 1, 0, 1, 1), ...}, Hfpub = {(0), (1, 0, 0), (1, 0, 1, 0, 0), ...}
and (ii) Hspub = Hfpub = ∅, i.e., the agent does not start experimenting.24 Note that in
order to be successful, the agent under experimentation plan (i) has to provide more
23

If the number of 1s and 0s under public experimentation is equal, then they cancel out in the
principal’s update concering the state. Two additional 1s under public experimentation yield a
higher updated probability that s = 1 for the principal than the agent announcing two 1s under
private experimentation: The latter can also occur if the agent privately collected an additional 0.
24
Note that if the plan in (i) is consistent with an equilibrium, then the agent continues experimenting after history (1, 0), as the posterior after this history is equal to the prior and the agent
started experimenting given the prior.
Note further that there cannot be an equilibrium where a single 1 is persuasive under the public
scheme (where the posterior probability that s = 1 upon observing a single 1 is p), as pd > p according
to the qualification in the proposition.
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1s after history (1, 0) than under private experimentation. The probability that x = 1
is also higher under private experimentation. Hence, the agent’s benefit from experimentation in the private case is higher than under public experimentation. Thus, if
the costs are such that the above plan under private experimentation is as good as
not starting to experiment under private experimentation, then for these costs it is
strictly optimal for the agent not to start under public experimentation. Hence, there
are costs where the principal’s as well as the agent’s utility are lower under public
experimentation than under private experimentation.
In order to complete the proof it remains to be shown that there are (p, c) combinations, such that the plan Hspriv = {(1, 1), (1, 0, 1)}, Hfpriv = {(0), (1, 0, 0)} is indeed
optimal. That is, it pays to start experimenting and it pays to stop after history
(1, 0, 0) (which implies that it pays to stop after the history (0)). The agent starts if
1
U (p2 + p2 (1 − p)) + 12 U ((1 − p)2 + (1 − p)2 p) − c( 21 (p2 + p2 (1 − p) + (1 − p) + (1 − p)2 p) +
2
1
((1 − p)2 + (1 − p)2 p + p + p2 (1 − p))) ≥ 0, which is equivalent to Uc ≤ 12 p2 − 12 p + 21 .
2
Let Uc = 21 p2 − 21 p + 12 . The agent stops experimenting after history (1, 0, 0) if

the expected utility from running an additional experiment is negative. Given this
history it must be true that prob{y4 = 1 | (1, 0, 0)} = prob{y2 = 1 | y1 = 0}
(1−p)p+p(1−p)
and the expected utility from experimenting once more is
(1−p)p+p(1−p)+(1−p)2 +p2
(1−p)p+p(1−p)
(1−p)p+p(1−p)
1 2
1
1
U − c = (1−p)p+p(1−p)+(1−p)
2 +p2 U − ( 2 p − 2 p + 2 )U , which is
(1−p)p+p(1−p)+(1−p)2 +p2
√
√
1
1
smaller than zero if p ≥ 10
5 + 21 . Let p = 10
5 + 12 . An equilibrium exists for these
√
p2 +p2 (1−p)
3
parameters if pd < p2 +p2 (1−p)+(1−p)
5 + 21 . Q.E.D.
2 +p(1−p)2 = 20

=
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