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1 Introduction

Communication is an essential part of organizations. Decision-makers (owners, top
management) often rely on better-informed parties within the same firm (lower-level
managers, division heads) to provide relevant information. An agency problem arises
when the informed parties’ objectives are not aligned with the decision-makers’. In these
cases, there are two potential sources of inefficiency. First, informed agents may dissipate
considerable resources in influence activities. Second, decision-makers may make wrong
decisions due to being poorly informed or swayed. As a result, organizations must structure
communication to minimize wasteful influence activities while maximizing decision-makers’

accuracy. This paper is concerned with communication protocols that achieve this goal.

To analyze communication protocols, I study a costly signaling game between an
uninformed receiver and one or more informed senders. The receiver must select one of
two actions. Senders know which action is better for the receiver. When communicating,
senders can misreport information at a cost that is tied to the size of the lie. These costs
represent the resources senders allocate to influence the receiver’s decision. For example, a
manager who shifts subordinates’ labor to fabricate data will have fewer resources for the
organization’s production activities. As a result, the manager may underperform or incur
penalties. From the organization’s perspective, these influence activities are unproductive
and wasteful. Before making a decision, the receiver interacts with the senders in a way

pre-determined by a communication protocol.

Communication protocols specify the organization’s mode of communication: how many
senders to consult, their relative standing over decision-making, and the confidentiality
of their recommendations. For example, a protocol may instruct the receiver to consult
only one sender that favors a particular action (such as the head of a division that would
benefit from a specific investment). Alternatively, it may specify to consult in a private
setting two senders with aligned goals (e.g., members of the same department). The focus
of this paper is to identify and study efficient communication protocols. Efficiency requires
that all players obtain their complete-information payoff. An efficient protocol is critical
in organizations because it solves asymmetric information problems without dissipating
resources in unproductive signaling.

An additional desirable property of communication protocols is their robustness to
senders’ collusion. To study robust protocols, I use the notion of “coalition-proofness”
developed by Bernheim, Peleg, and Whinston (1987). This solution concept allows testing
whether a protocol remains effective when players can engage in non-binding pre-play
communication. It allows senders to discuss their strategies before consultation, but not
to make commitments. For example, managers may share their intentions with each other

before filing a report to the CEO. Even though managers are unable to make credible and



binding commitments, they may be able to coordinate with significant consequences. As

we shall see, coalition-proofness turns out to be crucial for the main result.

The first part of the paper establishes necessary conditions for efficiency and robustness
to collusion. Single-sender arrangements always result in wasteful persuasion attempts,
whereas no communication results in inaccurate decision-making. It follows that multi-
sender protocols are necessary for efficiency. They are also sufficient, as the receiver
can exploit the senders’ inability to coordinate persuasion by privately consulting more
than one sender. However, private communication protocols are susceptible to collusion:
senders can restore coordination by discussing their strategies before being summoned for

consultation. There is no private protocol that is both efficient and resilient to collusion.

Public protocols prescribe consulting senders through a sequential and public procedure.
These arrangements are neither efficient nor robust to collusion when senders have
relatively aligned preferences over decision-making. In these cases, there are always
contingencies where senders can coordinate persuasion either on the spot or through

pre-play communication.

The second part of this paper focuses on the last type of arrangement left to analyze:
the sequential and public consultation of senders with conflicting interests over decision-
making. The main results show that this protocol, dubbed “public advocacy,” is both
efficient and robust to collusion. Importantly, it is the only communication protocol to
have both these desirable properties. A characterization of the efficient equilibrium is
provided, showing the mechanism through which the receiver achieves efficiency: the
report delivered by the first speaker sets the burden of proof borne by the second speaker,
who has to prove its case “beyond a reasonable doubt.” The endogenously determined
burden of proof ensures that both senders consistently report truthfully. As a result, the
receiver learns their private information and makes fully informed decisions. No resources
are wasted in the attempt to persuade the receiver. All players obtain the payoff they

would get if there were no information asymmetries in the first place.

The rest of the paper is organized as follows. Section 2 reviews the related literature,
and Section 3 presents the model. The main results are in Section 4. Section 5 discusses

the model’s assumptions and the robustness of the results. Finally, Section 6 concludes.

2 Literature

This paper contributes to the literature on organization design. In this line of work,
Milgrom (1988) recognizes that influence activities constitute a direct opportunity cost
for organizations. Milgrom (1988) focuses on restrictions of decision makers’ discretion as

a tool to limit these costs. Differently, the current paper is concerned with the design of



communication protocols that eliminate influence activities. Jehiel (1999) and Deimen
and Szalay (2019) also study optimal information structures in organizations. In contrast
with the current paper, they consider settings where there is no disagreement between

players. Without an agency problem, influence activities are not a concern.

A strand of literature finds that optimal organization design results in advocacy
structures. Dewatripont and Tirole (1999) study the optimal provision of incentives for
information gathering. They consider settings with verifiable information and no agency
problem. Battaglini (2002) takes a different approach by studying strategic communication
with biased senders in a cheap talk framework. Both Dewatripont and Tirole (1999) and
Battaglini (2002) make a case for “static” types of advocacy. By contrast, Krishna and
Morgan (2001) show the optimality of a “sequential” kind of advocacy in a cheap talk
model where senders engage in an extended debate. The current work differs from these
papers in three key aspects. First, it is a model of partially verifiable information. Second,
it studies settings where influence activities yield direct costs to the organization that are
not informational. Third, the analysis includes a wider array of arrangements, showing

that “public advocacy” is the only protocol with some desirable characteristics.!

In this model, influence activities are costly due to the presence of misreporting costs.
The signaling structure considered here makes this paper related to the “costly talk”
literature (Kartik, 2009; Kartik, Ottaviani, & Squintani, 2007; Ottaviani & Squintani,
2006). These papers are mainly concerned with the single-sender case. Vaccari (2021)
considers the case where two senders with conflicting goals communicate simultaneously.
As in traditional signaling models, the equilibria of these papers involve wasteful signaling
expenditures. By contrast, Emons and Fluet (2009) construct an efficient equilibrium in a
costly talk setting similar to the public advocacy protocol studied here. Differently from
all these papers, the current work considers a larger class of communication protocols
and equilibria. As a result, the role of collusion, which is central here, is absent in this

literature.

3 The Model

There are N > 1 senders in the set S = {1,..., N}, and one receiver (r). Nature selects a
state 6 according to some distribution F' with density f and full support in © = R. Only
the senders observe the realized state. Then, depending on the setting, communication
takes place either sequentially or simultaneously. In a sequential protocol, the order of

communication is determined by senders’ indexes 7 € S, with sender 1 reporting first,

!The organization’s problem considered here cannot be appreciated by models where information is
not partially verifiable: influence activities are impossible when information is fully verifiable, and they
come at no cost when information is not verifiable as in cheap talk models.



and so on. When communicating, sender j € S delivers a report r; € © with the literal
or exogenous meaning “the state is 6 = r;.” After observing all the senders’ reports, the

receiver selects an alternative a in the binary set {a™,a™}.

Payoffs.— Player i € SU{r} obtains a payoff of u;(a, #) when the receiver selects action
a in state 6. Define player i's payoff-difference in state 6 as Au;(0) := w;(a™,0) —u;(a™, 0).
I assume that Awu,(6) is weakly increasing in 6 for every ¢ € SU{r}. Under this assumption,
the state can be interpreted as a vertical differentiation parameter measuring the relative
appeal of at with respect to a”. I normalize the receiver’s payoffs by setting Au,.(6) > 0
for all 6 > 0, Au,(0) <0 for all § < 0, and Aw,(0) > 0. For every sender j € S, either
Au;(0) > 0 for some 0 < 0 or Au;(#) < 0 for some § > 0. I say that two senders j and i
are opposed-biased if Au;(0) - Au;(0) < 0, and are like-biased otherwise.

Costly talk.— Sender j incurs a finite cost C;(r;, ) when delivering report r; in state
6. The cost function C; is strictly increasing in |r; — 6| for all r; € ©, with C;(6,6) = 0.
That is, misreporting is increasingly costly in the size of the lie, whereas truthful reporting

is costless. Sender j’s total utility is? w;(r;, a,0) = u;(a,8) — C;(r;,0).

Strategies.— When communication is simultaneous, a pure strategy for sender j is a
function p; : © — ©. When communication is sequential, a pure strategy for sender j

is a function p; : © — . A profile of reports {r;}}; is off-path if, given the senders’

strategies, {r; é\le will never be observed by the receiver. A posterior belief function for
the receiver is a mapping p : ©Y — A(O) that, given the senders’ reports, generates
posterior beliefs p(6 | {r;};es). Given the senders’ reports and posterior beliefs p, the

receiver selects an action in the sequentially rational set 3, where

B({rj}jes) = argmax Ep[u,(a,0) | {r;}jes]-

acf{at,a"}

I assume that the receiver selects at when indifferent between the two alternatives.

FEquilibrium.— The equilibrium concept is the perfect Bayesian equilibrium (PBE).
To test for the protocols’ robustness against collusion, I use the two related concepts of
strong Nash equilibrium (Aumann, 1959) and coalition-proof Nash equilibrium (Bernheim
et al., 1987). An equilibrium is strong if no coalition of players can jointly deviate so that
all players in the coalition get strictly better payoffs; it is coalition-proof if it is resilient

against those coalitional deviations that are self-enforcing.?

21{-} is the indicator function.

3A coalition is self-enforcing if there is no proper sub-coalition that, taking fixed the action of its
complement, can agree to deviate from the deviation in a way that makes all of its members better off.
The type of group deviations considered by the notion of coalition-proofness is consistent with the model
because it preserves its non-cooperative nature. For a formal definition of strong and coalition-proof Nash
equilibrium, see Aumann (1959) and Bernheim et al. (1987), respectively. For a textbook definition of
perfect Bayesian equilibrium, see Fudenberg and Tirole (1991).



3.1 Definitions

Here I define concepts that are useful for the analysis that follows. A discussion of the

model’s assumptions ensue in Section 5.

Reach.— 1 define the reach of sender j in state # as the report which associated cost
offsets j’s potential gains. Formally, the reach of sender j in state 0 is 7;(6) := max{r; €
R s.t. |Au;(0)|= Cj(r;,0)} if Au;(0) > 0, and it is 7,(0) := min{r; € R s.t. [Au;(0)|=
Cj(r;,0)} if Au;(0) < 0. Intuitively, in equilibrium sender j will never deliver reports
higher than 7;(0) or lower than r,(0), as these reports are strictly dominated by truthful

reporting independently of the receiver’s decision.

Protocols.— A communication protocol specifies the number N of informed senders
asked to deliver a report, their relative preferences over the final decision, and whether

they communicate simultaneously (privately) or sequentially (publicly).

Efficiency.— In an efficient equilibrium, all players obtain their respective complete-
information payoffs: the receiver selects action a™ when # > 0 and action a~ otherwise;
senders always report truthfully, i.e., p;(-,0) = 6 for every j € S and 6 € ©. I refer to
equilibria where senders always report truthfully as truthful. A communication protocol is
efficient if it allows for an efficient equilibrium. Since truthful equilibria are fully revealing

while non-truthful ones are wasteful, an equilibrium is efficient if and only if it is truthful.

4 Communication Protocols

The end goal of the first part of this section is to rule out communication protocols that
are either inefficient or not robust to senders’ collusion. A protocol with no senders is not
efficient because it involves decision-making under risk. The following proposition shows

that even single-sender protocols are not efficient.

Proposition 1 (Single-sender protocols). There are no efficient PBE if N = 1.

Proof. Consider a protocol where N = 1 and Auy(0) > 0 (the proof is similar for
Auy(0) < 0). Suppose that there exists an efficient PBE where p;(0) = 6 for every 6 € O.
The receiver’s posterior beliefs are degenerate on 6 = r;. Sender 1 can profitably deviate
by delivering r; € [0,71(6')) in some ¢ < 0 where 71(0") > 0, contradicting the existence
of a PBE in truthful strategies. O

Single-sender protocols are inefficient because there are always states in which the
consulted sender misrepresents information. With no other source of advice, the receiver
cannot cross-validate reports to spur truthful reporting. Proposition 1 implies that

multi-sender protocols are necessary for efficiency. The following proposition considers

7



arrangements where the receiver privately (or simultaneously) consults multiple senders

with any bias configuration.

Proposition 2 (Simultaneous communication). Consider protocols with N > 2 senders

that communicate simultaneously. Efficient PBE of these protocols are not coalition-proof.

Proof. Consider first the case where all senders are like-biased, i.e., Au;(0) > 0 for all
J € S (the proof is similar if Au;(0) < 0 for all j € S). There exists an efficient PBE where
p;(0) = 0 for every j € S and 6 € O, and beliefs p are such that S({r;};es) = a™ if r; # 7y,
for some 7, k € S. Given strategies and beliefs, no sender has an incentive to deviate from
truthful reporting. Posterior beliefs are pinned down by Bayes’ rule only for the case
r; = r; for all ¢, 7 € S. When all reports are identical, the receiver assigns probability 1 to

0 = r;. Off-path beliefs ensure that individual deviations are not profitable.

However, efficient equilibria of this configuration are not coalition-proof. Consider a
state € < 0 such that min{7;(€)};es > 0. There is a coalition formed by all senders in
S such that, when the state is €, each sender j € S deviates from truthful reporting by
delivering r; = 1’ € [0, min{7;(€)};es). Upon observing {r; = r'},cg, the receiver selects
action a™. Given p, if some sender delivers a negative report, then the receiver selects a™.
Therefore, this coalitional deviation is mutually beneficial and self-enforcing: there is no
proper sub-coalition that, taking fixed the action of its complement, can agree to deviate
from the deviation in a way that makes all of its members better off. As a result, every

efficient PBE of this like-biased configuration is not coalition-proof.

Consider now the case where at least two senders are opposed-biased. That is, there
are at least two senders 7,7 € S, i # j, such that Awu;(0) - Au;(0) < 0. I cover this case in
Vaccari (2021). There, I show that misreporting occurs in every PBE when the number of
senders is N = 2. Therefore, no efficient PBE can exist with only two senders. For the

case N > 2, efficient PBE exist but are not coalition-proof.* O

There are two reasons why simultaneous communication protocols may seem a promis-
ing avenue toward efficiency. First, fully revealing equilibria in truthful strategies exist in
simultaneous cheap talk games with three or more senders with any bias type.® Second, the
receiver can achieve efficiency even by simultaneously consulting two (or more) like-biased
senders. In this last case, the receiver can induce truthful reporting by applying skepticism
when reports do not coincide. Simultaneous communication protocols can exploit senders’

lack of coordination to make any individual persuasion attempt futile.

4The omitted proofs are included in Appendix A.

5See, for example, the introductory section in Battaglini (2004). In these equilibria, individual
deviations from truthful reporting are immediately detected. The same intuition carries over to the costly
talk signaling structure considered here.



Proposition 2 shows that simultaneous protocols are ineffective when senders can engage
in non-binding pre-play communication. Intuitively, the possibility of discussing strategies
before consultation allows senders to coordinate persuasion in a self-enforcing way. This
result implies that sequential communication protocols are necessary to achieve efficiency
and robustness to collusion jointly. The following proposition considers arrangements

where the receiver sequentially consults multiple like-biased senders.

Proposition 3 (Sequential consultation of like-biased senders). There are no efficient

PBE if there are N > 2 like-biased senders that communicate publicly and sequentially.

Proof. Suppose there is a PBE in truthful strategies where Au;(0) > 0 for all j € S (the
proof is analogous if Au;(0) < 0 for all j € §). In this equilibrium, p;(8) = p,({r; =
9}?;11,9) =0 for every # € © and n € {2,..., N}. On-path, the receiver’s beliefs are
degenerate on § = r;, j € S. Consider a state #’ < 0 and a report " > 0 such that
Auj(0) > 0 and 7;(¢') > " > 0 for all j € S. After observing the tuple of reports
{r’ }évzjl, sender N can profitably deliver ry =1/, as 5({r’ ;vzl) = a™. By induction, the
same is true for every sender j € S. As a result, sender 1 can profitably deviate from
truthful reporting by delivering 1 = r’, and all subsequent senders would follow suit. This

contradicts the existence of an equilibrium in truthful strategies. O]

Sequential protocols are problematic for efficiency because they allow like-biased
senders to coordinate persuasion on the spot.® By publicly misreporting, the first-speaking
sender can incentivize all subsequent senders to follow suit by misreporting as well. It
follows that truthful equilibria cannot be supported by sequential communication protocols

where all senders are like-biased.

4.1 Public Advocacy

Altogether, Propositions 1, 2, and 3 rule out a large class of communication protocols.
This first batch of results implies that efficient and robust outcomes may be achieved only
through a specific arrangement: multi-sender protocols where communication is sequential
and senders are opposed-biased. I hereafter refer to these arrangements as public advocacy,
as they involve the sequential and public consultation of senders with conflicting interests.

The following proposition shows that public advocacy yields efficient equilibria.

Proposition 4 (Public advocacy). Consider a protocol with N = 2 senders that commu-

nicate sequentially and are opposed-biased, i.e., Aus(0) < 0 < Auy(0). There exists an

5In many applications, it may not be feasible for senders to coordinate on the spot because, e.g., it
takes time to prepare a report. In these cases, communication cannot be considered sequential. Efficiency
would be compromised anyway by senders’ collusion via pre-play communication (see Proposition 2).



efficient perfect Bayesian equilibrium where
p(0)=60 VoHeo

min{r,(0), 0} if 0<0<nr
p2<rl7 9) =
0 otherwise.

at if 11 >0 and re > ry(0)
p are s.t. B(r1,7r9) =
a” otherwise.

Proof. Given beliefs p and sender 2’s strategy, truthful reporting is strictly dominant for
sender 1 in every state. Given beliefs p and sender 1’s strategy: (i) if r; < 0, then truthful
reporting is always strictly dominant for sender 2, as 5(-) = a~ for every ro; (ii) if 71 > 0
and ¢ > 0, then truthful reporting is strictly dominant for sender 2 because action a~ can
be induced only by delivering a 7o < r,(0) which, by definition of reach, is never profitable
in non-negative states; (iii) if 71 > 0 and 6 < 0, then sender 2 can induce action a~
only by delivering some 5 < r,(0). By definition of reach, ro = min{r,(0), 0} is strictly
dominant in this case. Given senders’ strategies, beliefs p are pinned down by Bayes’ rule
only for r; = ry, and are free otherwise. When reports are identical, the receiver assigns
probability 1 to 6 = ry = ry. Off-path beliefs are free and set as in Proposition 4. Since
senders play truthful strategies, have no profitable individual deviations, and beliefs are

according to Bayes’ rule whenever possible, this is an efficient equilibrium. O

Proposition 4 provides an equilibrium characterization, which allows us to understand
the mechanism supporting truthful reporting on the equilibrium path. The key to efficiency
in public advocacy stands in how the receiver allocates the burden of proof between the
two senders.” Beliefs must be consistent with Bayes’ rule when senders deliver identical
reports in a truthful equilibrium. In these cases, the receiver always follows the senders’
recommendations. By contrast, beliefs are free in all those cases where senders disagree.

The construction of suitable off path beliefs is crucial in sustaining truthful equilibria.

To illustrate the role of beliefs, consider the case where sender 1 prefers a™ and sender 2
prefers a~. Recall that sender 1 speaks first.® When sender 1 recommends its least favorite
action a~ (i.e., r1 < 0), the receiver selects a~ no matter what sender 2 reports. By
contrast, when sender 1 suggests its favorite action at (i.e., r; > 0), the receiver’s decision
depends on what sender 2 reports. In this case, sender 2 can convince the receiver to

select a~ only by delivering a report dominated in non-negative states (i.e., 7o < 1,(0)).

"Since the receiver fully learns the state after sequentially consulting two opposed-biased senders,
efficiency can be achieved by public advocacy protocols with N > 2 senders. The focus on N = 2, based
on a minimality principle, is therefore without loss of generality.

8The order in which senders communicate is irrelevant for the result in Proposition 4.
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Intuitively, the receiver follows sender 1’s advice to choose a™ only if sender 2 fails to
provide undeniable evidence that the state is negative. The burden of proof allocation

ensures that senders have no incentive to deviate from truthful reporting.’

The “adversarial” structure of public advocacy provides an additional benefit: the
senders, having conflicting goals, cannot coordinate to influence the receiver’s decision.
Resilience to collusion is desirable in organizations where informed agents can discuss
their intentions before being consulted by the receiver. The following corollary confirms

that the protocol in Proposition 4 is robust to non-binding pre-play communication.

Corollary 1. The PBE in Proposition / is strong.

Proof. The proof follows from the observation that there is no profitable coalitional
deviation involving two opposed-biased senders. Likewise, the receiver cannot gain from a
coalitional deviation because the equilibrium is already efficient. Therefore, the equilibrium

in Proposition 4 is strong (Aumann, 1959) and coalition-proof (Bernheim et al., 1987). [

5 Discussion

Findings in the previous section show that there is a unique communication protocol
that is efficient and resilient to collusion. This protocol, called public advocacy, requires
the receiver to consult sequentially and publicly (at least) two senders with conflicting

interests. This section discusses the robustness of these findings.

The model assumes that senders can neither withhold information nor deliver vague
reports. The results do not rely on these limitations. Consider an extended model where

senders can omit or muddle information at a cost.!©

Every equilibrium of the main model
is also an equilibrium of this extended model where the receiver interprets unexpected
omissions or vagueness unfavorably. Augmenting the senders’ action space cannot make
them worse off, and therefore inefficient protocols remain inefficient in this extended model.

As a result, public advocacy remains the only efficient and robust protocol.

Naturally, there some model variants that can make public advocacy sub-optimal.
Hereafter, I identify some of these alterations. First, public advocacy requires the
consultation of two senders with opposed goals. However, organizations may be constrained
in the availability of informed agents, and have no advocates to consult. Alternatively,

interactions with conflicting agents may have additional exogenous costs, e.g., due to

9As set in Proposition 4, the burden of proof is reminiscent of the “onus” applied in trials before
tribunals. In legal disputes, one party is initially presumed to be correct. In contrast, the other party is
burdened by providing sufficiently persuasive evidence to prove its case “beyond a reasonable doubt.”

0Vagueness and omissions are easily detectable, whereas misreporting is not. Organizations can
replace or decrease the budget of managers known to be perfectly informed and yet purposefully refuse to
provide accurate information.

11



diplomatic relations. The proof of Proposition 2 tells us that in these cases efficiency can
be achieved by forbidding pre-play communication and then privately consulting two (or
more) like-biased senders. Second, public advocacy has a sequential structure that is time
consuming. Simultaneous or single-sender protocols may be optimal when time delays are

prohibitively costly.

It is assumed that the receiver’s action space is binary. This modeling choice introduces
an element of limited liability: the receiver cannot discipline senders with the threat of
taking extreme actions that damage everyone. Removing this assumption makes private
advocacy (simultaneous protocols with opposed biased senders) also efficient and robust
to collusion. Efficiency is obtained by triggering extreme actions when senders deliver
different reports off the equilibrium path. This threat supports truthful reporting on-path,

yielding efficient outcomes. Robustness to collusion is obtained as in Corollary 1.

Two additional extensions are worth discussing. First, the model assumes that senders
know the state perfectly. A model variant with imperfectly informed senders injects an
information aggregation problem over a purely strategic problem of information elicitation.
The receiver’s need to aggregate information makes protocols with more senders more
appealing. Second, it is assumed that truthful reporting is costless. However, senders
and the organization may incur substantial consultation costs. The need to economize
on consultations makes protocols with fewer senders more appealing. Importantly, these
two last model variants prevent efficient outcomes by default: without perfectly informed
senders, the receiver cannot make fully informed decisions; without a costless report,

communication always involves inefficient expenditures.

6 Concluding Remarks

This paper studies the optimal design of organizations that seek informed decision-making
while limiting influence activities. Efficient communication protocols solve asymmetric
information problems without wasteful signaling expenditures. The main result has
potentially significant implications for the design of organizations. It suggests that, under
the threat of senders’ collusion, only one communication protocol can achieve efficiency.
This protocol prescribes the sequential and public consultation of two informed agents

with conflicting interests. This finding provides a rationale for public advocacy.

The model has two distinguishing features central to the main result. First, the
organization incurs direct costs from influence activities. Public advocacy is uniquely
optimal only if this is the case. Fully revealing equilibria exist in simultaneous protocols,
and full revelation is sufficient for optimality when the organization does not incur direct

influence costs. Second, senders can engage in non-binding, pre-play communication.

12



Public advocacy is not the uniquely efficient protocol when collusion is not a concern: the
proof of Proposition 2 shows that, in these cases, simultaneous and like-bias protocols can

also yield efficient outcomes.

Public advocacy is widespread. As an example, consider the justice system. Trials take
place with an adversarial procedure of judicial decision-making, whereby two advocates
— prosecutors and defendants — engage in public debates in the courtroom. The justice
system cares about accurate decision-making: to acquit the innocent and convict the
guilty. In addition, there are reasons to believe that the justice system also cares about
the influence activities performed by its members. For example, it is surely preferred that
attorneys dedicate their time to reducing court delays rather than tampering with evidence.
Moreover, the system loses credibility when advocates interfere with investigations. Results
from this paper suggest that private advocacy trials, where prosecutors and defendants
submit their cases in a closed envelope to the judge, would result in systematic misreporting.

Any arrangements of trials other than public advocacy would result in inefficiencies.!*

1 Other examples of public advocacy include, e.g., managers and ministries competing for budget
allocation. Budgeting processes are typically sequential. Both firms and governments prefer their members
to dedicate resources to everyday job duties rather than unproductive influence activities.
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A Appendix

The following results are taken from Vaccari (2021). They are not meant for publication.

Result 1. Misreporting occurs in every PBE of protocols with N = 2 opposed biased

senders that communicate simultaneously.

Proof. Suppose there exists a PBE where misreporting never occurs, that is, where
p1(0) = pa(0) = 6 for every 6 € ©. Consider such a truthful equilibrium, two opposed
biased senders with Auy(0) < 0 < Auy(0), and a state § = € > 0, where € is small enough.
To discourage deviations, off path beliefs must be such that (e, —€) = a*. However, there
always exists an € > 0 such that, when the state is # = —e¢, sender 1 can profitably deviate
from the prescribed truthful strategy by reporting r; = €, as Auy(—e) > Cy(e, —e€). This

contradicts that there exists an equilibrium where misreporting never occurs. O

Result 2. PBE in truthful strategies of protocols with N > 2 senders that communicate

simultaneously are not coalition-proof.

Proof. Consider protocols with more than two senders that communicate simultaneously.
Define the sets of senders Z = {j | Au;(0) > 0} and Y = {i | Aw;(0) < 0}, and the profile
of reports 7z = {r;}jez and 7y = {r;}icy. Say that 7, = 2 when r; = z for all j € L.
The receiver’s decision rule is 5(7z,7y). In a truthful equilibrium, 7, = 7y = 6 for all
6 € ©. Given a state § = —e < 0, beliefs are such that 5(—e, —¢) = a~ and (e, e) = a™.
Suppose that off path beliefs are such that 3(e, —¢) = a™, and take € small enough'? so
that 7;(—e¢) > € for every j € Z. Denote by 7, = {r}};cz a profile of reports with the
following features: 3(7%, —€) = a*, and B({r;}jez, —€) = a™ if Cj(rj, —¢) < Cy(r;, —¢)
for every j € Z, with a strict inequality for some j. We know that the report 7}, exists
because (¢, —€) = a™, and therefore rj < ¢ for every j € Z. There is a coalition formed
by all senders in Z such that, when the state is 6 = —e¢, each j € Z can deviate to 1} € 7.
This deviation is mutually beneficial and self-enforcing: by construction of 77, there is no
proper sub-coalition that, taking fixed the action of its complement, can agree to deviate
from the deviation in a way that makes all of its members better off. Therefore, equilibria

in truthful strategies are not coalition-proof (Bernheim et al., 1987). O

121f instead beliefs are such that (e, —€) = a~, then the proof is similar by considering a state
6 = € > 0 small enough and a deviation from the coalition of senders ¢ € Y.

14



References

Aumann, R. J. (1959). Acceptable points in general cooperative n-person games. In
A. W. Tucker & R. D. Luce (Eds.), Contributions to the theory of games, volume
IV (pp. 287-324). Princeton University Press.

Battaglini, M. (2002). Multiple referrals and multidimensional cheap talk. Econometrica,
70(4), 1379-1401.

Battaglini, M. (2004). Policy advice with imperfectly informed experts. The B.E. Journal
of Theoretical Economics, 4 (1), 1-32.

Bernheim, B. D., Peleg, B., & Whinston, M. D. (1987). Coalition-proof nash equilibria i.
concepts. Journal of Economic Theory, 42(1), 1-12.

Deimen, 1., & Szalay, D. (2019, May). Information and communication in organizations.
AFA Papers and Proceedings, 109, 545-49.

Dewatripont, M., & Tirole, J. (1999). Advocates. Journal of Political Economy, 107(1),
1-39.

Emons, W., & Fluet, C. (2009). Accuracy versus falsification costs: The optimal
amount of evidence under different procedures. The Journal of Law, Economics, &
Organization, 25(1), 134-156.

Fudenberg, D., & Tirole, J. (1991). Game Theory. MIT Press.

Jehiel, P. (1999). Information aggregation and communication in organizations. Manage-
ment Science, 45(5), 659-669.

Kartik, N. (2009). Strategic communication with lying costs. The Review of Economic
Studies, 76(4), 1359-1395.

Kartik, N., Ottaviani, M., & Squintani, F. (2007). Credulity, lies, and costly talk. Journal
of Economic Theory, 134 (1), 93-116.

Krishna, V., & Morgan, J. (2001). A model of expertise. The Quarterly Journal of
Economics, 116(2), 747-775.

Milgrom, P. (1988). Employment contracts, influence activities, and efficient organization
design. Journal of Political Economy, 96(1), 42—60.

Ottaviani, M., & Squintani, F. (2006). Naive audience and communication bias. Interna-
tional Journal of Game Theory, 35(1), 129-150.

Vaccari, F. (2021). Competition in signaling. arXiv preprint arXiv:2105.05317.

15



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

FONDAZIONE ENI ENRICO MATTEI WORKING PAPER SERIES

“NOTE DI LAVORO”
Our Working Papers are available on the Internet at the following address:
https://www.feem.it/pubblicazioni/feem-working-papers/

“NOTE DI LAVORO” PUBLISHED IN 2022

. 2022, Daniele Crotti, Elena Maggi, Evangelia Pantelaki, Urban cycling tourism. How can bikes and

public transport ride together for sustainability?

. 2022, Antonio Acconcia, Sergio Beraldo, Carlo Capuano, Marco Stimolo, Public subsidies and

cooperation in research and development. Evidence from the lab

. 2022, Jia Meng, ZhongXiang Zhang, Corporate Environmental Information Disclosure and Investor

Response: Empirical Evidence from China's Capital Market

. 2022, Mariagrazia D'Angeli, Giovanni Marin, Elena Paglialunga, Climate Change, Armed Conflicts and
Resilience
. 2022, Davide Antonioli, Claudia Ghisetti, Massimiliano Mazzanti, Francesco Nicolli, The economic

returns of circular economy practices

. 2022, Massimiliano Mazzanti, Francesco Nicolli, Stefano Pareglio, Marco Quatrosi, Adoption of Eco

and Circular Economy-Innovation in Italy: exploring different firm profiles

. 2022, Davide Antonioli, Claudia Ghisetti, Stefano Pareglio, Marco Quatrosi, Innovation, Circular

economy practices and organisational settings: empirical evidencefrom lItaly

. 2022, llenia Romani, Marzio Galeotti, Alessandro Lanza, Besides promising economic growth, will the

Italian NRRP also produce fewer emissions?

. 2022, Emanuele Ciola, Enrico Turco, Andrea Gurgone, Davide Bazzana, Sergio Vergalli, Francesco

Menoncin, Charging the macroeconomy with an energy sector: an agent-based model

2022, Emanuele Millemaci, Alessandra Patti, Nemo propheta in Patria: Empirical Evidence from lItaly

2022, Daniele Valenti, Andrea Bastianin, Matteo Manera, A weekly structural VAR model of the US
crude oil market

2022, Banchongsan Charoensook, On Efficiency and Stability in Two-way Flow Network with Small

Decay: A note
2022, Shu Guo, ZhongXiang Zhang, Green credit policy and total factor productivity: Evidence from
Chinese listed companies

2022, Filippo Bontadini, Francesco Vona, Anatomy of Green Specialisation: Evidence from EU
Production Data, 1995-2015

2022, Mattia Guerini, Fabio Vanni, Mauro Napoletano, E pluribus, quaedam. Gross domestic product
out of a dashboard of indicators

2022, Cinzia Bonaldo, Fulvio Fontini, Michele Moretto, The Energy Transition and the Value of
Capacity Remuneration Mechanisms

2022, Giovanni Marin, Francesco Vona, Finance and the Reallocation of Scientific, Engineering and
Mathematical Talent

2022, Anna Laura Baraldi, Erasmo Papagni, Marco Stimolo, Neutralizing the Tentacles of Organized
Crime. Assessment of Anti-Crime Measure in Fighting Mafia Violence

2022, Alexander Golub, Jon Anda, Anil Markandya, Michael Brody, Aldin Celovic, Angele Kedaitiene,
Climate alpha and the global capital market

2022, Jlenia Di Noia, Agent-Based Models for Climate Change Adaptation in Coastal Zones. A Review

2022, Alberto Gabino Martinez-Herndndez, System Dynamics modelling and Climate Change
Adaptation in Coastal Areas: A literature review

2022, Pietro De Ponti, Matteo Romagnoli, Financial Implications of the EU Emission Trading System: an
analysis of wavelet coherence and volatility spillovers

2022, Laura Cavalli, Mia Alibegovic, Davide Vaccari, Andrea Spasiano, Fernando Nardi, Sustainability
assessment of the public interventions supported by the ReSTART project in the CITI4GREEN
framework

2022, Filippo Maria D'Arcangelo, Giulia Pavan, Sara Calligaris, The Impact of the European Carbon
Market on Firm Productivity: Evidence from Italian Manufacturing Firms.

2022, Enrico Turco, Davide Bazzana, Massimiliano Rizzati, Emanuele Ciola, Sergio Vergalli, Energy prices
shocks and macroeconomic stabilization policies in the MATRIX model

2022, Mario Gilli, Filippo Giorgini, Citizens Protests: causes and consequences. A Research on Regime
Change and Revolutionary Entrepreneurs



http://www.feem.it/getpage.aspx?id=73&sez=Publications&padre=20&tab=1
https://www.feem.it/pubblicazioni/feem-working-papers/

“NOTE DI LAVORO” PUBLISHED IN 2022

27. 2022, Filippo Maria D'Arcangelo, Marzio Galeotti, Environmental Policy and Investment Location: The
Risk of Carbon Leakage in the EU ETS
28. 2022, Italo Colantone, Livio Di Lonardo, Yotam Margalit, Marco Percoco, The Political Consequences of

Green Policies: Evidence from ltaly

29. 2022, Filippo Belloc, Edilio Valentini, Digging into the Technological Dimension of Environmental

Productivity
30. 2022, ZhongXiang Zhang, China's Carbon Market: Development, Evaluation, Coordination of Local and

National Carbon Markets and Common Prosperity
31. 2022, Aurélien Saussay, Misato Sato, Francesco Vona, Layla O'Kane, Who's fit for the low-carbon

transition? Emerging skills and wage gaps in job and data

32. 2022, Francesco Nicolli, Marianna Gilli, Francesco Vona, Inequality and Climate Change: Two Problems,

OneSolution?
33. 2022, Davide Consoli, Giovanni Marin, Francesco Rentocchini, Francesco Vona, Routinization, Within-

Occupation Task Changes and Long-Run Employment Dynamics

34. 2022, Chiara Lodi, Giovanni Marin, Marco Modica, Fiscal policy response of local governments to

floods in Italy
35. 2022, C. Castelli, M. Castellini, E. Ciola, C. Gusperti, I. G. Romani, S. Vergalli, A review of macroeconomic

models for the WEFE nexus assessment

36. 2022, Laura Bonacorsi, Vittoria Cerasi, Paola Galfrascoli, Matteo Manera, ESG Factors and Firms’ Credit Risk
37. 2022, D. Bergemann, M. Bertolini, M. Castellini, M. Moretto, S. Vergalli, Renewable energy communities,

digitalization and information

38. 2022, F. Vaccari, Competition in Signaling

39. 2022, F. Vaccari, Efficient Communication in Organizations




Fondazione Eni Enrico Mattei
Corso Magenta 63, Milano - ltalia

Tel. +39 02 403 36934

E-mail: letter@feem.it
www.feem.it

o~

¢
&~ FONDAZIONE ENI
R o ENRICO MATTEI



	Introduction
	Literature
	The Model
	Definitions

	Communication Protocols
	Public Advocacy

	Discussion
	Concluding Remarks
	Appendix
	References
	Cover.pdf
	ndl2021-031
	Senza titolo
	Senza titolo


	Seconda pagina.pdf
	ndl2021-031

	Penultima.pdf
	Pagina vuota




