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Abstract

This paper studies a cheap-talk game between a DecisiomViak Expert and an Observer. We
argue that there are circumstances where an uniformedibedaker elicits more information from a
better informed Expert when the Decision-Maker ignoresgkpert’'s honest advice with positive prob-
ability. Key to this result is that the Decision-Maker andoért are concerned with the Observer’s belief
about the Expert’s ability to be well informed, they haveeliént prior beliefs about a payoff relevant
state of nature and the communication between the Experr@nBecision-Maker is private. A direct
consequence of this is that the Expert exerts at least as misrmation-acquisition effort when com-
munication is private than when itis public. These resud@rtinteresting implications for organizational
design. Mainly, centralization with private communicatioiten outperforms centralization with public
communication and delegation.
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1 Introduction

In this paper we ask the following questions. Are there citstances where an uniformed Decision-Maker
should ignore an Expert’s informative advice? and Does ittenavhether communication is private or
public? These questions are asked in a setting where thetbarae players, a Decision-Maker, a privately
informed Expert and an Observer, in a cheap-talk game wjghtational concerns. We argue that when
communication is private, despite the Expert’'s superitormation, the Decision-Maker should sometimes
ignore the Expert's informative advice since this stratemluces the Expert to truthfully reveal his private
information more often. If communication is public, it is tanger possible to benefit from ignoring the
expert’'s honest advice.

As an example lets consider a U.S. president in need of adeitceerning a foreign affair issue such as
to deploy more troops in Afghanistan or withdraw U.S. forfres Irak. Usually this advice comes from the
secretary of states, national security adviser or otheatdgs. Lets assume that the president has to decide
whether to deploy more troops or not. The success of thisiecdepends on the military and economic
resources still available to the enemy’s troops, which ateawn at the time the decision must be made.
For concreteness suppose the president asks for advice sedhetary of states, who is better informed than
the president about the resources at the enemy’s dispobalreCommendation made by the secretary of
state is private information (the public does not learnTit)e quality of the secretary of states’ information is
determined by his ability and effort to understand the imipiaat previous bombing has had on the enemy’s
resources. The secretary of states not only cares aboutaheuwcome, but also considers his reputation
about being well informed in the eyes of the public since thik somehow affect the probability to be
either kept in office next period or to be elected senator esigent the future. The president also cares
about the war outcome as well as the secretary of statedateg since both belong to the same political
coalition. Furthermore, due to the very nature of the pegsig, the president usually holds different beliefs
about the likelihood of the different states occurring thiamthe secretary of states. This paper argues that
the president can induce the secretary of states to trijthedeal his private information for a lager set of
priors when communication between the president and thetseg of states is kept private and the president
sometimes ignores the advice. For instance, President ®bambeen accused of ignoring the advice on
Afghanistan troops level and also the advice about not wativahg all U.S. forces from Iraq, thing he did
boasting that he was finally bringing an end to "the long wdrag."

This article considers a three player game composed of ssibadviaker, an Expert and an Observer.



The uninformed Decision-Maker have to choose a project wlooscome depends on an unknown state of
nature. The Decision-Maker can consult a better informegeExwvhose ability about being well informed
is unknown to everyone including himself. The Observer shesproject chosen and the realized state,
and forms a belief about the Expert’s ability to be well imh@md. Hereinafter, the Expert’s reputation.
Both, the Decision-Maker and Expert care about the Expegpsitation about being well informed. The
set of available projects has two projects, called statissfaroject and new project, and the set of states
also has two states, called time-to-be-cautious and toveet The Decision-Maker and Expert have the
same underlying preferences, but they differ in their pbeliefs about the occurrence of each state. The
Expert receives a private signal about the state and therBxpeéility parameterizes the informativeness
of the signal; the higher the Expert's ability, the more mfiative is his signal. Hence, the information
about the state is necessarily intertwined with that aboeitBxpert’'s ability. The Decision-Maker and the
Expert’'s short-run payoff are both positive only when qittie status-quo project is chosen and the time-
to-be-cautious state is observed or the new project is chaise the time-to-act state is realized, otherwise
both payoffs are zero. The Decision-Maker and the Expeth benefit from having a more reputed Expert
about his ability to be well informed. The reputation of thepErt is evaluated by an external Observer
based on the project chosen and the realized state. Thectaffinterests is endogenous and arises when
the Expert’s prior about a given state occurring conditi@mrahis signal is sufficiently different from the
Expert’'s prior about the same state occurring. Hence, theeirtwere is a reputational cheap-talk model
where the Decision-Maker and the Expert agree to disagreepath care about the Expert’s reputation
from the perspective of an external Observer.

The timing of decisions is as follows. At Stage 1, the Expetsa private signal about the state of the
world. The private information of the Expert is soft and &fere the Expert cannot prove or certify his
informatiorg)Then, at Stage 2, the Expert privately communicates hisnmdtion to the Decision-Maker.
At Stage 3, the Decision-Maker, after observing the recontation, chooses between the status-quo or
the new project. Then at the final Stage, the state and thegbrcihosen are publicly observed and belief
updating about the Expert’s ability to be well informed ascu

When the Decision-Maker and Expert’s priors are close tdesber and around/2, in the most

informative Perfect Bayesian equilibrium, the Experthifutly reveals his signal and the Decision-Maker

1In Sectior2, we will discuss in detail the main assumptidirth® model.
%Because the outcome and projects cannot be contracted thgoBecision-Maker cannot use a standard mechanism to elici
the Expert’s private information.



rubber-stamps the Expert's recommendation, since thesideeMaker and Expert’s ex-post preferences
are aligned. They are aligned because the Expert’'s posisriuch that if he were to choose projects he
would have chosen the same project that the Decision-Mdiarses when the Expert truthfully reveals his
information.

When the Decision-Maker’s prior is slightly biased towaot® state and the Expert’s prior is biased in
favor of the other state, in the most informative Perfectdsgn equilibrium, the Expert reports his signal
truthfully and the Decision-Maker makes a decision thatames the Expert’s advice when the Expert's
recommendation confirms his prior and mixes between pmojaiter a report contradicting his prior. By
mixing after a recommendation that contradicts his priog, Decision-Maker achieves two things: first, if
the Observer sees that the Decision-Maker chooses thecpamjasistent with his prior, but the realized
state contradicts that, the Observer updates his belieftabe Expert’s ability only slightly negative, since
the Decision-Maker might have not follow the Expert's adyiand second, if the Observer sees that the
Decision-Maker chooses a project that contradicts hig,dvid the realized state does not match the project,
the Observer updates much more negatively, since the Dadidaker will choose a project that contradicts
his prior only if he was persuaded to do so. In short, by b@asie project choice against his prior, the
Decision-Maker creates a reputation penalty that induce<ikpert to fully reveal his information. More
importantly, the Decision-Maker is willing to do so exadtlgcause he is concerned with the Expert’s repu-
tation. Otherwise he would have rubber-stamped the Expeatommendation. Technically, the Decision-
Maker garbles the signal that the Observer gets in order teertiee Observer’s inference process harder,
and in that way create a different belief updating afteredédht project and state realizations. Under public
communication this strategy cannot induce the Expert teakkis private information since the Observer
forms its beliefs based on the Expert's message, so gablex@bserver’s signal is not feasible.

Furthermore, we show that when communication is privageBkpert’s incentives to exert information-
acquisition effort are higher than or equal to those aridiogn the most informative equilibrium when
communication is public. The reason stands for the fact whessages are public information and the
Expert’s prior is sufficiently biased towards either stdie,recommends the same project regardless of
his information. Hence, information is worthless from thepErt’s point of view and therefore he has no
incentives to improve the quality of his information by urtd&ing costly effort.

The results show that there are parameterizations undehyhivate communication not only improves,

relative to public communication, the Expert’'s incentitegruthfully reveal his private information, but



also increases the Expert’s incentives to acquire infaonatThe reason stands for the fact that from the
Expert’'s point of view information revelation and inforrat acquisition are strategic complements. A
main economic insight arises from this result which is thahd&pals serve as filters that facilitate and
control information transmission from informed Expertshe public. Under private communication, this
filtering role that the Decision-Maker plays may induce thg@é&tt to reveal his private information as well
as to acquire more information in circumstances in whicheaqiblic communication the Expert will not
truthfully reveal his private information and therefore Wil not exert a positive information-acquisition
effort. Thus, under certain set of priors, transparencyoafimunication may result in a loss of information.
The rest of the paper is as follows. In the next Section thectksstup is discussed. In Sectioh 3, the
equilibrium is derived ignoring information acquisitioff@t. In Sectior 4, we study the case in which the
Expert’s quality of information depends not only on his &aibut also on his information acquisition effort.
In Sectior b, we derive the implications for organizatiodesign. The robustness of the result are discussed

in the final section and this also presents some concludmgnies. Proofs can be found in the appendices.

2 The Model

The Setup. There are three players in the game, a Decision-Maker (DMExpert (E) and an Observer
(O). A project must be adopted. The Expert privately rece@esignal about the state of the world, and
the Decision-Maker can benefit from this information by agkihe Expert to recommend a project. The
Observer learns the project chosen and the realized stdtdbased on this information, he forms a belief
about the Expert’s ability to be well-informed.

The are two non-contractible in an ex-ante and ex-post ganogects: the status-quo projeat £ —1),
and a new projectd(= 1). We will call adopting the new project "acting”. The prdjeaeturn depends on
the state of world. For the sake of simplicity, there are ttedes of the world called: time-to-actt & 1)
and time-to-be-cautionsc(= —1). If the DM acts when it is time to act, or if he chooses theustajuo
when it is time to be cautions, the DM and Expert receive avenfiable payoff equal to H In contrast,
if the DM acts when it is time to be cautious or if he choosesdfadus-quo when it is time to act, then
both receive a payoff equal tb Hence, playef’s, i € {E, DM}, preferences over projects are as follows:

ui(x,d) = 1if x = dandu;(z,d) = 0 if x # d. This implies that there is no short-run conflict of intesest

3This precludes the use mechanism design to elicit the Espeformation.



between the DM and Expert.
The payoff to the Expert and the DM depend on the consequettee @adopted project and on the
posterior distribution of the Expert’s ability to be welfanmed, denoted by andf € O, as follows: the

Expert’'s payoff when state is observed and projedtis chosen is

Ug(z,d) = ug(x,d) + 0gE(vg(0)|Q2), 1)

where(2 represents the Observer’s information ef, > 0 is the Expert’s relative valuation of his repu-
tational payoff andvz(-) is an increasing function. Whef; < 1, he values the short-run payoff more
than the long-run payoff, while whe¥; > 1, the opposite happens. The payoff functign(-) is strictly
increasing in the Expert’s ability.

The DM’s payoff function when state is observed and projedtis chosen is

UDM(x,d) :uDM(x,d) +(5DME(’UP(9)‘Q), (2)

wheredpys > 0 is the DM’s valuation of the Expert’s reputational payoffatese to the valuation of his
short-run payoff andp(-) is an increasing function. The Observer’s information settains the project
chosend and the state. Thus,) = {(z,d)|(z,d) € {—1,1}2}).

The Expert believes stateoccurs with probability;z(z) € (0,1) and the DM believes that this occurs
with probability ¢pas(z) € (0,1). Prior beliefs are common knowledge and, therefore, thegeatp
disagree.

The DM as well as the Expert are uninformed about the statb@efaorld, but the Expert privately
observes a signal € {—1,1} about it. This signal is drawn from the conditional probiypidensity
g(s|x,0) specified below. Thus, the Expert's ability parameterizes amount of information the state
contains in the signal. The Expert’'s information is softattlis, the Expert cannot certify grove his
information, and the random variablésnds are assumed to be mutually independent. The Expert'syabilit
is a constant unknown to everyone (including the Expert biffysand all players have identical prior beliefs
distributedf (#). Furthermore, the ability and state are assumed to bet&tallis independent.

The signal’s conditional probability densitys|x, 6) is a mixture between an informative experiment
with density g(s|z) and uninformative experiment with densibyfs). The mixture puts weighp(d) on

the informative experiment and— p(#) on the uninformative experiment. Hengg¢) is the probability



that the Expert receives a signal from the informative expent g(s|x). In order to keep the analysis as
simple as possible, we assume that the informative expatigiges rise to a density(s|z) = ”% and the
uninformative experiment to a densitys) = 1/2. Hence, the Expert’s signal has a conditional probability

density function
14 sx

o(ele.8) = o057 1 1 - o) 1B ©

Whenp(6) = 1, the Expert is fully informed about the state.

More able types are more likely to receive a signal drawn fileeninformative distributiory(s|z) rather
than from the uninformative distributiol(s). Naturally, a more talented Expert receives better infdiona
in the sense of Blackwell. This structure is equivalent t® dhe in_Ottaviani and Sorensen (2001), but for
a discrete signal and state space. This experiment is aalieadpn to a continuos ability space of the
standard binary model with two ability types presented figtance in_Scharfstein and Stein (1990).

In Section 4, the case in which the signal has a conditionaadsility density function that depends
on the Expert’s unobservable effort is analyzed by assuithiagthe probability that the Expert receives a
signal from the informative distribution g0, ¢), wheree is the information-acquisition effort.

The timing of decisions, depicted in Figlie 1, is as followst = 1, the Expert gets a signakegarding
the state of the world. At = 2, the Expert sends a message to the DM. The Expert’s stradegynapping
from signals into messages, denotedrbywith m € {—1,1}3 The conditional probability that message
m is sent following signak is denoted by:(m/|s) € [0, 1]. After receiving message., at Stage 3, the DM
chooses projeat with conditional probabilityz(d|m) € [0,1]. At t = 4, the project’s return is realized and
everyone observes the project chosen and the realized thtatés, everyone observes the outcofmed).
The Observer forms beliefs based on this information. Natiat the Observer’s information set does not
include the message sent by the Expert to the DM and thus fnenkExpert’s viewpoint his reputation is
based only orfz, d). In other words, communication between the DM and the Expgntivate.

We study the perfect Bayesian equilibrium (PBE). Intuijyave require that: (1) the DM'’s best re-
sponse must be optimal given his beliefs; (2) the Expert'ssage must be optimal given his beliefs and
his information; and (3) beliefs must be consistent with &ayrule whenever possible. For the sake of

brevity, we will ignore any "mirror equilibrium", i.e., argeilibrium that takes an original equilibrium and

“This satisfies the monotone likelihood ratio property (M)RP(s, ) for anyd € ©.

Because the Expert randomizes between two distinct messajeif each of them yields the same expected payoff, withou
any loss of generality, we can restrict ourselves to a messpagce that contains only two messages. Call thamd —1, where 1
means signal 1 and -1 signal -1. Thusc {—1,1}.



Expert observes Expert sends DM DM Everyone observes
signals € {—1,1} me {-1,1} observesn choosest € {—1,1} z € {—1,1} andd € {—1,1}

Fig. 1. The Timing

switches each project from 1 to -1 and vice-versa, and foousom-perverse equilibrium. This means that
the Expert’s strategy is restricted to satigfyn = s|s) > h(m # s|s); thatis, the Expert sends the message
time-to-act with higher or equal probability when his sigabout the state says that it is time to act than
when the signal says it is time to be cautious, and he chobsetinte-to-be-cautious message with higher
or equal probability when his signal about the state saysitliimtime to be cautious than when his signal

says it time to act. Similarly, the DM's strategy satisfi¢d = m|m) > z(d # m|m). In what follows we

refer to a non-perverse perfect Bayesian equilibrium syraplan equilibrium.

2.1 Discussion of the Model Main Features

Payoffs. The Expert and DM’s payoff function is consistent with thatmost career concerns models
dealing with information revelation issues such_as| Prad$2@nd Ottaviani and Sorensen (2006a).

Whenuvp(-) is convex, this model could be thought of as a reduced forntwbgperiod career concerns
model in which the DM chooses between retaining the firsispdexpert and hiring another one. Convexity
arises from the fact that the DM’s payoff is the upper envelopa pair of expected payoffs: the payoff from
the incumbent Expert and that from the challenger. Bettrmmation about the Expert is beneficial and
therefore the DM'’s payoff rises with the Expert’s reputatio

Whenuvp(-) is concave, this reduced-form formulation captures the gasvhich an Expert with better
information tends to be more valuable to future Decisiorkdta. This reputational payoff can be derived
from the value of the services provided in a second and lagigby the Expert, as in Holmstrorn (1999).
Since experts with higher ability have more informativensilg, they provide information services of higher
value in the second period and so should receive higher dswagain, this implies that the DM’s payoff

rises with the Expert’s reputation.



Common Beliefs. According to_Van den Steen (2010) the differing priors agsiion not only implies...
"that each player believes that he is right and others aragyfout also that each player is aware that these
others will often believe the opposite, i.e., that they agbtrand the focal player is wrong". He argues
that this is the essence of subjective beliefs and of agydeirdisagree. In fact, when people learn they
are wrong they change their opinions and casual empiricisiaed suggests that people tend to explain
disagreement in terms of how they think others are wrongs hggests that people act as if they have
differing priors. We also know that Bayesian updating sipesihow new information should be dealt with,
but it does not say much about how priors should be or are lactioamed. Hence, in the absence of
a rationality-based model for selecting priors, the asgiomphat people cannot agree to disagree seem
unfounded when heterogenous priors stem from insufficiata. dNor this hinder players’ ability to process
new information.| Morris|(1995) observes that introducirfjedng priors does not allow us to "explain
anything" any more than does introducing differing utilftynctions, information sets, action, sets, etc..
Hence, we take the view that players are Bayes rational, bytinitially openly disagree on the likelihood
of the state. Typically, this disagreement can come frork td@xperimental evidence or historical records
that would allow players to otherwise reach a consensuseanghor views.

A crucial dimension of difference in beliefs —or open digsggnent— is that it makes people (who care
about the outcome) collect more information to persuadether players. The intuition is that each player
expects that, on average, the newly collected data will ortiis or his beliefs and thus convince the other
player, i.e., move the belief of the other player closer ®dwn (see Van den Steen (2005)). This "per-
suasion” effect is unique to a situation with open disagexgror differing priors and is different from the
effects that arise in a model with different preferencesaddition, difference in beliefs seems a fundamental
feature of any advisor-advisee relationship.

A natural criticism of the non-common priors assumptiorhattone could argue that no DM will ever
hire an Expert who has different priors. However, one coalsilg say the something about an Expert who
is known to have different underlying preferences or his aganda. In addition, Che and Kartik (2009)
show that it is sometimes optimal to hire someone with diffgmpriors because he exerts more effort to

acquire information with the goal to persuade the DM.

Conflicts of Interests. Our assumptions imply that there is no short-run conflichtériests between the

DM and Expert. Hence, in contrast to the well-known _Crawfand Sobel's[(1982) cheap talk model,



the model here does not consider an explicit partisan dimendt only considers a professional advice
dimension as in_Ottaviani and Sorensen (2001). Howeven |@&he and Kartik| (2009), as long as signals
are not perfectly informative about the state, differenicelseliefs generate conflicts in preferred projects
given any signal. In particular, when the Expert’s beliebaithe state beingj conditional on signaé being
observed is greater thdn'2 and the DM’s belief about the probability that stateonditional on message
m being received is lower thaty2, the Expert prefers projedt, while the DM prefers project -1. When
the opposite happens, preferences are reversed. While bdtlenthe Expert and the DM’s corresponding
conditional beliefs belong to either the interval 1/2] or (1/2,1], the DM and the Expert's preferred
projects coincide. Hence, non-common priors might resudtn interim conflict in preferred projects, even

though fundamental preferences agree.

3 Equilibrium Analysis

In any cheap-talk game there are equilibria in which talgigred. If the DM ignores all recommendations,
then pooling is a best-response for the Expert (sendergiusearecommendations have no direct effect on the
DM'’s payoff, and if the sender is pooling, then a best respdasthe DM is to ignore all recommendations.
Thus, in a pooling (babbling) equilibrium, the DM behavesdslly uninformed DM.

Let h(m|s) € [0,1] be the DM and Observers conjecture about the strategy ugettieb Expert,
and z(dlm) € [0,1] be the Expert and Observer’s conjecture about the strategy by the DM. Then,
the Observer computes the chances of the evidefiggy,0) = >, 2(dm)> . h(m|s)g(s|z,6) and

gldlz) = [, 2(dm) >, h(m|s)g(s|z,0)f(0)d9. The Expert's posterior reputation from the Ob-
server’s point of view when he observes d) € {—1,1}? is then calculated by Baye’s rule #§0|d, z) =
f(0)g(dl|z,0)/g(d|x).

The expected reputational payoff for an Expert who recesigrsal s when the DM chooses projegtis
given by

ZE vp(0)|d, x)qr(z|s), 4)

where his reputational payoff when, x) is observed is

B(op(0)ld, z) = /@ vp(0)(01d, 2)db. (5)
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Let E(s|d) be the expected value of signabiven projectd, the Observer’s conjecture about the Expert’s

strategyh(d|s) and the DM'’s strategy(d|s). Hence,

> 2(dm) 32, h(m]s)s

E(sld) = - - .
2m 2(dlm) 32, h(m]s)

(6)

Observe that for all conjectures that the Observer may Hold|1) € [0, 1] andE(s| — 1) € [-1,0].

We then have the following lemma.

Lemma 1.

i)
zE(s|d)
xE(s|d)Ep(0)’

E(vg(0)|d,x) = Evg(6) + of, i (7)

where o2 is the covariance between v (#) and p(6).
i) E(vg(0)|d,z) issupermodular in (E(s|d),z).

Observe that the Expert’s reputational payoff from projeand statec = 1 depends positively only on
the Observer’s belief about the average signal conditionahe project chosen (i.€i(s|d)) and negatively
on that when the state is = —1. Observe also that there are might be different stratebigisdive rise
to the same average signgls|d) and thus the Expert must be indifferent between these gteatavith
regard to the reputational payoff. In addition, these twatsgies convey the same information not only
about the Expert’s ability, but also about the staté\lso as in Ottaviani and Sorensen (2006a), the Expert’s
reputational payoff depends on the prior reputation abisyttobability of being well informed only through
the expected value of ifZp(). This is a consequence of the fact thét|x, 0) is linear inp(0).

It follows from equation[{I7) that if the Observer believeatthrojectd will be made more often after the
Expert receives signal than after he gets signal, then the Expert’s reputational payoff aftet, =) rises
when the realized state coincides with the signad for which the Observer conjetures that the DM will
play d more often, while that when the state does not coincide wighcorresponding signal falls. In other
words, the reputational payoff from playing projetinore often after signal is greater when the realized
state confirms the Observer’s conjecture about the DM pigyyimore often after the Expert receives signal
s. A direct consequence of this is that the Expert’s expeaedtational payoff when the DM playkrises
as the Observer conjectures thawvill be played more often after the Expert receives signalhis will

give rise to multiple equilibria for some parameterizasion
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The Expert wishes to induce the Observer to have the mogtfialeoposterior beliefs about his ability to
be well informed regardless of the signal received. The Expeputational payoff depends on the project
chosen and the realized state, which is unknown by the Exgiezh he chooses a project. Different projects
result in different lotteries over posterior reputatiomsl dhus an Expert (DM) can then find the lotteries
differently appealing depending on his posterior beliéigd the state conditional on his privately observed
signal (message). Because for any conjecture that the @vseay hold, the Expert’s reputational payoff
when the project chosen matches the state is at least askthat when the project fails to match the state,
the expected reputational payoff from playing= s is at least as large as that from playing=# s when
the Expert’s posteriog(z = s|s) is sufficiently large relative tq(x # s|s) so that the lottery induced by
messagen = s dominates the lottery induced by message‘ s.

The Expert recommends project 1 when he receives sigifiaind only if
2(11) (ap (1)1 + (1= gp(11))0 + 65Vis(1]s)) + 2(=111) (gm(1]5)0 + (1 = qu(1]s)1 + 0pVi(~1]s)) >
2(1-1) (QE(US)l + (1 —qr(1]s))0 + 5EVE(1\S)) +2(=1 - 1)<QE(1’3)0 + (1 —qr(1s)1 + 5EVE(_1’3)>'
Because we are focusing on non-perverse equilibdgni) > 2(1| — 1), this can be written after a few
steps of simple algebra in a more amenable form

- %EAREPE(S), 8)

DO =

qr(1ls) >

where ARE Pg(s) is the expected reputational payoff increase or decreas&xpert will receive if he
decides to sent the message time-to-act instead of the geetis®e-to-be-cautious after signallt follows

from lemmée[l that

B xE(s|1) zE(s| — 1)
AREPp(s) = o ;W’S)(l CREGMER®) 1T aBGl - DED))

The termARE Pg(s) depends on three things: (i) the Expert’'s belief, condéloon signals being ob-

served, about the probability that the state is time-tp{@rhow the Observer thinks the Expert will use his
information, which is captured by the Observer’s conjestaipout the Expert’s behavior; and (iii) how the
Observer thinks the DM will use his information, which is taed by the Observer’s conjecture about the

DM’s behavior. Points (ii) and (iii) are captured by the esiael value of the signal conditional on projelct
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being chosenE(s|d) (see, equation {6)).
The DM’s expected payoff from having an Expert whom, acamydio the Observer, has reputation

f(0)d, z) after stater is revealed when the DM chooses projé@nd receives messageis
Voam(dm) = ZE (vpm (0)|d, x)gpas (x|m), 9)
where the DM’s payoff from the Expert’s reputation whighx) is observed is given by

E(opn(0)ld, ) = /@ voar(0)£(61d, 2)db, (10)

and gpys(xz|m) is the DM's belief about the probability that the state of therld is » conditional on
recommendatiom: being received.

The DM's posterior belief about stateconditional on receiving messageis given by Baye’s rule as
follows gpar(z|m) = g(m|x)gpa(x)/§(m), with g(m|z) = >, h (m|s) feg slz,8)f(6)dd andg(m) =
>0 s h(mls)( fo 9(slz,0) f(0)d0) gpar(x).

Then we have the following lemma.

Lemma 2.

2E(s|d)

E(vpa (O)ld: x) = Bopu (6) + oy T mrray ey

(11)

where 0%, , is the covariance between vp () and p(6).
i) E(vpa(0)|d,z) issupermodular in (E(s|d),x).

Thus, the DM’s reputational payoff from proje¢tnd state: depends positively only on the Observer's
belief about the average sign&ls|d). The rationale for this is the same as the one given abovelasd t
payoff behaves a&(vg(0)|d, =) with respect to the Observer’s conjectures.

Given the DM’s belief about the probability that the actualte isz conditional on message being

received, the DM chooses project 1 after messagde received if and only if

gpm(1m)L + (1 — gprm (1m)0 + 6parVpar (1m) > gpar(1im)0 + (1 — gpar(1lm))1 + Spam Voar (—1im).
(12)
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This can be written in a more intuitive form as follows

o
- %AREPDM(W),

N =

gpm(1lm) >

where ARE Ppys(m) is the expected reputational payoff increase or decreas®th will receive if he

decides to act instead of not-acting after messagé follows from lemmd 2 that

zE(s|1) zE(s| — 1) )

AREPpy(m) = oy Z alalm) (1 “E([)Ep(0) 1+ 2E(s| — 1) Ep(d)

The termAREPpys(m) depends on three things: (i) the DM’s belief, conditionalmassagen being
observed, about the probability that the state is timeetg-€i) how the Observer thinks the Expert will use
his information, which is captured by the Observer’s canjexabout the Expert's behavior; and (iii) how
the Observer thinks the DM will use his information, whictcaptured by the Observer’s conjecture about
the DM’s behavior. These last two points are captured by xipeaed value of the signal conditional on
projectd being chosenFE(s|d) (again, see equatiohl(6)).

There are basically two cases to consider. First, if the @psdelieves the Expert will recommend
action whenever his signal suggests he should act and willmenend the status-quo when his signal rec-
ommends inaction, and also believes that the DM will folltve Expert's recommendation with probability
1. In this case the reputational penalty is the same aftemzagnatch between the state and the project
chosen which implies thah REPpys(m) = AREPg(m) = 0 form € {—1,1}, and therefor: (i) the
Expert will recommend acting if and only if he thinks actirgmore appropriate; that ig(1|1) > 1/2
andq(1| — 1) < 1/2; and (ii) the DM will act if and only if the Expert recommendstian. The Expert
indeed recommends action whenever his signal suggest®hkshnd the DM indeed follows the Expert’s
recommendation if his prior is close enoughlt®. In this case the Expert’s signal is informative enough
so that his posterior, conditional on the observed sigsafyréater thari /2 after the signal suggests it is
time to act and lower thah/2 after the signal suggests it is not time to act. It is also teedhat the DM’s
posterior, conditional on the observed message, is grééwei /2 after the message time-to-act and lower
than1/2 after the message time-to-be-cautions.

The second case is more subtle, but it is at the crux of the Fsadain result. Suppose that the DM

®The fact that these are both zero is the result of the symrireteyms of the payoff that each decision has when it matdies t
state. Imposing asymmetric payoffs will increase the algietburden without further gain in intuition.

14



believes that the probability that the state is time-toisctosel /2 (i.e.,gpa(1) =~ 1/2), as in the previous
case, but now suppose the Expert’s prior about the statettiraet is such that even after the signal suggests
it is time to act, the Expert's posterior belief, conditiboa this signal, is smaller thah/2 (this requires
the prior to be lower than /2). If he were allowed to choose projects, he would choose maict, and
therefore his actions would not reveal any information. Ildeer, because the DM chooses the project, he
may nevertheless recommend acting, but onx RE P (1) > 0, so that the Expert’s posterior after= 1

is betweer} — 22 AREPg(1) and1/2.

The key question then becomes: When will it be the case theg #xists an equilibrium where RE P (1) >
0? The answer is thah REPg (1) > 0 when the Observer thinks that acting when it is time to actasem
positive news about the Expert’s expertise than it is nahgaihen it is time to be cautious. This requires
that the Observer believes that (i) the Expert will recomdnaction whenever his signal suggests he should;
(ii) the DM will act whenever the Expert recommends he shalddo; i.e., the DM’s posterior belief given
a message saying it is time to act is higher than or equéllieo‘sDTMAREPDM(l); and (iii) the DM will
sometimes act when the Expert recommends him that it is tiobdonact; i.e., the DM’s posterior belief
given a message saying it is time not to act is equél{o‘sg—MAREPDM(—l). In this case, if the Observer
sees that the DM acted when it is time to be cautious (.es —1), the Observer only updates slightly
negatively about the Expert's expertise, since even if thget recommended that it is time to act, the DM
might not have followed the Expert’s advice. In contrasthd Observer sees that the DM failed to act when
it is time to act, the Observer updates much more negatiMebytathe Expert's expertise, since the DM
would only fail to act if he was persuaded through a recomratod against acting.

By biasing the project rule in favor of acting, the DM themef@an create a reputation penalty for the
Expert that is large enough to get him to truthfully revealinformation. And, more importantly, the DM is
willing to bias the project rule in favor of acting only if hésa cares about the Expert’s reputation—if he did
not, then he would rubber stamp the Expert's recommendétiom though the Expert was fully revealing
his information. Proposition] 1 shows that in the most infative equilibrium either the first case holds, or
the second case (or its mirror opposite) holds, or the Expeéals no information. Figuté 2 below depicts
the most-informative equilibrium in th@pas (1), ge(1))-space

Notice also that the Expert’s reputatigitd|d, x) is equal to the prioif (6) when the Observer conjec-
tures that Expert's message does not reveal any informagigardless of his conjecture about the DM’s

strategy. The reason is that the Observer anticipatesttbddM’s project was made entirely based on his
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Fig. 2. Most Informative Equilibrium

prior belief and therefore, according to the Observer, thiEdproject conveys no information regarding the
Expert’s privately observed signal.

In the Appendix it is shown that the Expert sends a messagags#yat is time to act iyg(1|s) >
Ag(E(s|1), E(s|]—1)) and the Expert chooses acting after messadfeypis(1|m) > Apar(E(s|1), E(s|—
1)). A crucial property of this function (see the Appendix) iatlt is increasing i E(s|1), E(s| — 1)) for
all (E(s|1), E(s|—1)) € [0,1] x [-1,0]. The next proposition focuses on the most informative @ayiiim
and a full characterization of the equilibrium is presentedppendix(A. Mainly, there it is shown that that

there are priors under which a fully revealing and partiedlyealing equilibrium coexist.
Proposition 1. Suppose communication is private. Then,

i) There exists a fully revealing equilibrium in which the DM rubber stamps the Expert’s recommenda-
tionif and only if for all i € {E, DM},

(1 - Ep(0))Ai(1,-1) ) (1+ Ep(0))A(1,-1)
1+ Ep(0) — 2Ep0) i1, —1) = T =T Ep(0) + 2Ep(0) (1, —1)°

i) A fully revealing equilibrium in which the DM rubber-stamps the Expert’'s recommendation after a
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not-time-to-act recommendation and randomizes after a time-to-act recommendation exists if and
only if

(1+ Ep(0))Ap(1,E(s| — 1))
1= Ep(0) + 2Ep(0)Ap(1, E(s| — 1))

(1 - Ep(0))Ap(1, E(s] — 1)*)
1+ Ep(0) — 2Ep(0) Ap(1, E(s| — 1)*)

>qe(l) >

and

(14 Ep(0))Apan(1,0)
1 — Ep(6) + 2Ep(6) Apar(1,0

> (1 — Ep(o))ADI\,{(l, —1)
1+ Ep(0) —2Ep(0)Apm (1, —1)’

3 > qpm (1)

where E(s| — 1)* isthe unique solution to

_ (1-Ep(0))Apm(1, E(s| —1)")
1+ Ep(0) — 2Ep(0) Apu (1, E(s| - 1)*)

gpm(1)

iii) Afully revealing equilibriumin which the DM rubber-stamps the Expert’s recommendation after a time-to-act

recommendation and randomizes after a not-time-to-act recommendation exists if and only if

(1+ Ep(6) A s (E(s]1)7, 1))
1= Bp(0) + 2Ep(0)5p (E(sD7, —1)

(1— Ep(0))Ap(E(s])*, 1)
1+ Bp(0) — 2Ep(0) S p(E(s|1)7, —1)

>qp(l) >

and

(1 + Ep(o))ADI\,{(l, —1)
1— Ep(6) +2Ep(0)Apnm (1, —1)

S (1+ Ep(0))Apa(0,—1)
1— Ep(0) +2Ep(0)Apm (L, —1)’

> gpm(l)

where E(s|1)* isthe unique solution to

(14 Bp(0) Apu(E(s|1)*, ~1)
= T Epl0) + 2Ep(0) A par(E(s1)7, —1)

gpm(1)

iv) There existsa partially revealing equilibriumonly if there exists a fully revealing equilibrium.

V) Else, no revealing equilibrium exists.

This proposition shows that when communication is privatd the Expert and the DM’ priors are
slightly biased in either direction, in the most informatigquilibrium the DM rubber stamps the Expert’s
recommendation and the latter recommends the project thth@s his signal for each signal. In short,
the Expert’s private information is truthfully transmittéo the public (Observer). When the Expert’s prior
is biased even further towards acting, but the DM’s prior agnslightly biased, the DM rubber stamps

a non-acting recommendation, and mixes after an actingmemndation. The same happens when the
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Expert’s prior is biased even further towards non-acting ttse DM'’s prior remains slightly biased. Hence,
when the Expert’s prior is sufficiently biased towards a gigeate and the DM is slightly biased, the DM,
by ignoring the Expert’s advice with positive probabilitgan induce the Expert to truthfully reveal his
private information. In other words, the DM, by filtering tiiformation revealed by the Expert that the
Observer can see, is able to create reputational gain aesl fbat induce the Expert to truthfully reveal his
information. This shows that keeping the Expert’'s adviazetgprovides the Expert with stronger incentives

to truthfully reveal his private information. In fact we haathe following corollary.
Corollary 1. Suppose communication is public. Then,
i) Thereexists a fully revealing equilibrium if and only if for all i € {E, DM},

(1 - Ep(0))Ai(1,-1) ) (1+ Ep(9))Ai(1,-1)
1+ Ep(d) — 2Ep0) (1, —1) = B =T Ep@) 1 2Ep(0) (1, 1)

(13)

In this equilibrium the DM rubber stamps the Expert’s recommendation.
ii) There exists a partially revealing equilibrium only if there exists a fully revealing equilibrium.
iii) Else, no revealing equilibrium exists.

To understand this, it is worthwhile to notice that the maffedence with private communication is that

under the latte(s|d) must be replaced b¥(s|m) in the functionApy (E(s|1), E(s| — 1)), where

B(slm) — S mis)s
>, hmls)

Hence, the DM cannot affect the Expert’s reputation by igrpthe Expert’'s advice. The reason is that the

(14)

Expert’s reputation is independent of the DM’s project ckeaince messages do not add more information
to the Observer’s inference process. This means that the idses project 1 after messagéf and only
if ¢par(1lm) > 1/2 and project-1 whengpas(1jm) < 1/2; he chooses project 1 regardless of the message
whengpas (1| — 1) > 1/2; and he chooses project -1 regardless of the message avhe(l|1) < 1/2.
This implies that the DM rubber stamps the Expert’'s messdgnvhe inequality in equatioh ([13) holds for
qpm(1).

If the Observer conjectures that the Expert will send a ngessgual to his signal regardless of the signal

received, then the Expert will do so if and onlyif(1|1) > 1/2 andgg (1| — 1) < 1/2, since the reputation
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penalty after a mismatch between the state and project kisdime as that after a mismatch between the
state and project -1. Thus, a fully-revealing equilibriuetars in this case only when the inequality in
equation[(IB) holds also fatz(1).

If the Observer conjectures that the Expert will send a ngessgual to his signal regardless of the
signal received and the inequality in equatibnl (13) holdsgfey (1), but it does not hold fogz (1), then
the Expert chooses to ignore his signal because he is cadithat he is more likely to be right ex-post
by sending the same message after either signal; mainhgstpert will choose message 1 if and only if
qe(1]—1) > 1/2, which occurs when the Expert’s prior belief about the dteiag time-to-act is sufficiently
large and message -1 if and onlygif(1|1) < 1/2, which occurs when the Expert’s prior belief about the
state being time-to-be-cautious is sufficiently large. ¢éerwhenever messages are public information and
the inequality in equatiori {13) does not hold, the Expertsdugt have any incentives to reveal his private
information.

This together with the result in propositibh 1 gives risette following result.

Proposition 2. Under private communication between the Expert and the DM and in the most informative
equilibrium, the set of priors (¢g(1),gpas(1)) under which information revelation takes place is greater

than that under public communication.

Here it is a good place to compare our results to those in fatteand Sorensen (2006b). They study a
reputational cheap-talk model in which an Expert, conadai®ut appearing to be well informed in the eyes
of the DM, is asked to provide advice to an Expert. The Ex@exin here, is assumed to observe a private
signal with a simple and particularly tractable (multipliwe linear) structure. The Expert's reputation is
based on the message he sends and the realized state of tie Thex main difference stands for the fact
that the reputation here is based on the project chosen atizle state and the DM and Expert have non-
common priors. Under private communication, these twogthimakes the equilibrium different since in
their most informative equilibrium either there is full edgtion or nor information revelation at IIHence,
their result is equivalent to the one under public commuroasince in that case the DM cannot garble the
signal that the Observer gets and therefore it is as if thee@bs plays no role.

In the next two propositions we do comparative statics oftlost informative equilibrium for the case

in which messages are private information.

’In |Ottaviani and Sorenseh (2006a) the project and stateespraccontinuous. There, they show that the most informative
equilibrium never entails full information revelation. &lsame will occur here with a continuous project and stateespa
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Proposition 3. Suppose communication is private. Then

i) If the most informative equilibrium is such that the DM randomizes after message m = 1 and rubber
stamps the Expert’s recommendation after m = —1. Then, the set of priors under which the DM

rubber stamps the Expert’s advice rises with (§par, 0%,,) and falls with gpas(1).

ii) If the most informative equilibrium is such that the DM randomizes after messagem = —1 and rubber
stamps the Expert’s recommendation after m = 1. Then, the set of priors under which the DM rubber

stamps the Expert’s advice rises with (§par, 0% ,,) and falls with gpar(—1).

The intuition for part (i) is as follows. As eitheipys or U%M or both increase, the DM cares more
about the Expert's reputation about being well-informed.tHis scenario, biasing less the decision rule
towards non-acting (i.e., towards= —1), decreases the reputation penalty that the Expert widivean
the case the outcom@l, z) = (1,—1) is observed, which is consistent with the DM’s concern wité t
Expert’s reputational payoff. Less intuitive is the facattlas the DM’s prior is less biased towards state -1,
ceteris-paribus, he is less likely to follow the Expert'siigé when this goes against his prior. Recall that
the DM’s prior is biased towards state -1 (i.@pn/(1|1) < 1/2) and asypas(1) rises, according to the DM
the worst outcoméd, z) = (1, —1) is less likely to take place. In this case biasing more thésaecrule
towards non-acting (i.e., towards= —1), increases the reputation penalty that the Expert wikirein
the case the outcontid, z) = (1,—1) is observed. Because the DM believes this is less likelyke pdace
and he is concerned with the Expert’'s payoff, he must rubtanp the Expert's advice less often in order

to induce him to reveal his information.

Proposition 4. Suppose communication is private. Then, the set of the DM’s prior beliefs under which the
most informative equilibrium in which the Expert truthfully reveals his information and the DM randomizes
after one of the two messages and rubber stamps the Expert’s message after the other riseswith (6par, 0%,,)

and isindependent of (6x, 0'%). While that set for the Expert riseswith (6, 0%) and fallswith (5par, 0%,,,)

The former is due to the envelope theorem and the fact that@edse ino%,,,5par) implies that
the DM cares more about the Expert’s reputation. Therefdrenachoosing a project, the DM takes more
into account, according to his prior, the impact that hisiglen* have on the Expert’s reputation. This
means that the DM puts relatively more weight to the Expeeaitational loss/gain from any given project.

The Expert’s weight on his reputational payoff does notdaftke DM’s set of prior beliefs under which he
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randomizes since the Expert truthfully reveals his infdrora In contrast, the Expert’s set of priors under
which he truthfully reveals his information when the DM rantizes after one of the messages and rubber
stamps the Expert's recommendation after the other rists(Wi, 0%) since this means that the Expert is
more concerned with his reputational gain/loss from angmjimessage. This set falls withpas, 0%,,,)
because the DM’s randomizes after a message that consrddicprior with a lower probability, which

means that the Expert’'s expect reputational loss from theomed # x is lower.

4 Information Acquisition Effort

So far we have assumed that the Expert’s quality of inforomais exogenously given and have shown that
information is truthfully revealed for a larger set of pgavhen communication is private than when it is
public. Two questions arise naturally: Does the Expert lmvéncentive to invest costly effort to improve
the quality of his information, and Are the incentives to noye the quality of information stronger under
private or public communication?.

In order to answer these questions we assume that the Eqpefiefore getting his private signal, exert a
non-observble effort in order to increase the probabiligt the signal acquired comes from the informative

distributiong(s|z). In particular, the Expert’s signal has a conditional ptulig density function

1+ sz

g(slz,0,¢) = p(6, e)g(slz) + (1 = p(,e))h(s) = p(b,¢) +(1 —p(9,e))%, (15)

wheree € £ = [0, €] is the Expert's unobservable effort ap@, e) satisfies the following properties.
Assumption 1.
i) V(0,e) € (©,8), p(f,e) € (0,1) and py(,e) > 0.
i) V(0,e) € (©,8), pe(f,e) >0and pe(d,e) <O0.
i) V0 € ©, lim.zp.(0,e) — 0and lime_ pe(6,e) > 1.

The first part establishes that the Expert’s probabilitygbaysignal from the informative distribution is
positive and lower than 1 for all effort levels, and it is ieasing in the Expert’s type regardless of the effort

level chosen. The second part imposes that the probahiliget a signal from the informative distribution
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is a strictly concave function of effort. The third part atséhat this probability satisfies standard Inada’s
conditions. These are meant to guarantee existence ofeomequilibrium.

Effort entails a private cost to the Expert equals to thetijrincreasing and convex functiatie), with
c(0) = ¢c.(0) = 0.

Let ¢ be the DM and the Observer’s conjecture about the Expeftstet?(¢) be the covariance be-
tweenv;(0) andp(0, é), I,—, an indicator function that takes the value 1 whkgs x and 0 otherwise and
(h*(m|s), z*(d|m)) be the equilibrium strategy profile in the most informatiggiéibrium in the continua-

tion game. Then, the Expert will choose effert £ to maximize his expected utility given by:

é) = Zp(s|e) Z Z h*(mls)z*(dlm)( Z qp(z|s, €)lg=y + 0pVE(d|s,e,é)) —c(e),  (16)
s d m T

where
plsle) = 5(1+ 32 seEp(0, o).
Ve(d|s, e, é) ZQE z|s,e)E(vg(0)|d, z, ),
B(0g(0)d,v,6) = Bup(0) + 0h(6)— gifjgp(e 5
and

(1+ szEp(f,e))q(x)
1+, szEp(0,e)q(x)

The continuation game after the Expert chooses his infoomatcquisition effort is exactly the same

qu(z]s,e) =

as the one already derived in the last section and theredor@nly conjecture about the Expert’s effort, the
equilibrium in the continuation game is given by that in Rysiion[1, but withA;(E(s|1), E(s| — 1))
redefined to incorporate the conjectured effort. We derfasenew function byA\;(E(s|1), E(s| — 1), é).

The first-order condition is given by

Z Z Z h*(m|s)z*(d|m) (% ( Z ap(zls, e)ly=g + 0 VE(d|s, e, €))+ (17)
S d m x

p(s]e)(z Wﬂd:m + 5EW)) —ce(e) =0

xT
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where
oVg(d|s,e,é) Z Oqp(z|s,e)

o o B(op(0)|d, ).

The first term is the change in the probability that the sigeedived comes from the informative distribution
g(s|x) when effort increases times the Expert's expected payoffy given signak and this added over
all possible signals; the second term is the probability tha signal iss conditional on efforke times the
change in the short-run payoff and the expected reputatjmmgoff for any given signak added over all
possible signals. Since the effertised to calculate the reputational payoffs is the equiiirbelief about
the Expert’s choice of effo#, the Expert cannot influence these reputational payoffsvaver, the Expert's
choice ofe does influence the relative likelihoods of the potentialitaponal payoffs; higher effort makes
reputational payoffs in which the project matches the gtabee likely to take place; and the third term is
the marginal cost of effort.

First, suppose that a fully revealing equilibrium in whittetDM rubber-stamps the Expert recommen-
dation will be played in the continuation game; thati(1|1) = A*(—1|—1) = z*(1|1) = z*(—1]-1) = 1.
Then, the first-order condition in equatidn{17) re-writefalows:

V(e é) = %Epe(ﬁ, e) (1 + 5}3#@&0’5‘@)) —ce(e) =0. (18)

Becausdip(0, e) is concave ire andc(e) is convex in it and the term in parenthesis in equafioh (18gdds
only on the DM and Observer’s belief about the Expert’s ¢ffoe., ¢), for any belief that they may hold,
the Expert’s effort is uniquely determined by the first-ardendition in equation(18). Given this and the
Inada’s condition, we know the solution belongs to the inter

An equilibrium then is a fixed point o¥'(-); i.e., ¥(e*,e*) = 0. The existence of an equilibrium is
guaranteed by the Inada’s conditions and continuity of, ) with respect te. This leads to the following

result.

Lemma 3. Suppose assumption [T holds and the equilibrium in the continuation game is fully revealing and
the DM rubber-stamps the Expert’s recommendation. Then, there exists at least one positive equilibrium
choice of effort, denoted by e*, that represents the Expert’s privately optimal choice of effort satisfying
U(e*, e*) =0.

This establishes that a reputation-conscious Expertdize> 0) invests more in information acquisition

than an Expert lacking this concern. The intuition is théofwing. The expected value of the Expert’s rep-
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utation must be&“vg(6) in equilibrium. So if the Observer could obsem/gthe Expert’s long-run expected
utility would simply bedg Fvg(0). This result follows from the fact that the Expert’s objeetifunction

is a martingale with respect to beliefs because the payddfdireear functions of the posterior beliefs (see
Holmstrém (1999)). In this case, the first-order conditioouwd be%Epe(H, e) — c.(e) = 0, yielding the
optimal effort in the absence of reputational concerns. fEason Why%Epe(Q, e) — ce(e) = 0 does not
give the Expert's choice of is that effort affects the probabilities of the Observegtevant conditional
expectations about the Expert’s ability, without affegtithe equilibrium belie. We know that the Ex-
pert’s reputation increases— relative to the Observeits peliefs about the Expert’s ability— only when the
project matches the realized state, and the probabilithiefdutcome occurring in an informative equilib-
rium is increasing in the Expert’s effoet Hence, the second term in_{18)—which relates to the mdrgina
impact ofe on the probabilities of more favorable reputational statestrictly positive, which leads to
%Epe(ﬂ,e) — c.(e) < 0, implying that the effort level is higher than that in the ebse of reputational
concerns.

Observe also that this model admits multiple equilibria. sée the intuition behind the multiplicity
of equilibria, note that the Expert’s optimal choice of effrades-off his private cost of effort against the
increase in the probability of better reputation and highgrected short-run payoff as a result of choosing
a project more likely to match the state. We have shown thahynequilibrium, the marginal cost of effort
is positive, which means a positive marginal reputatioraidfit to the Expert of increasing his choice of
effort. This reputational gain is affected by the effortiaipiated by the Observer and the DM, which is what
creates the possibility of multiple equilibria. Whetherltiple equilibria occurs depends on the whether the
function ¥ (e*, e*), that determines* is monotonic.

Sincep(f, e) is strictly concave and(e) is strictly convex,¥(e*, e*) decreases monotonically with
e* when the term in parenthesis in equatignl (18) falls withand may either rise or fall with it when
that term rises witke*. When ¥(-) is monotonic, the equilibrium effort is unique, while whé{-) is
non-monotonic, there are multiple equilinaThe economic intuition behind multiple equilibria here can

be further illuminated by examining how the DM and the Obsgsvexpectations lead to a self-fulfilling

8|t is easy to check tha¥(-) could be non-monotonic in*. Differentiating the term in parenthesis in(-) one gets that it is
non-decreasing in* if and only if
a7 (e)
Oe

2054(@*)Ep(6?7 e")Epe(0,e*) > 0.

e T T Ep ()
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prophecy. Suppose the DM and the Observer expect high .effdren the reputational gain in equation
(d8), which is assumed increasing in effort, will be largeflacting the fact that the Expert is willing to
exercise more effort in order to pursue a reputation of beielj informed. By the convexity of(-) and
strict concavity ofp(6, e), this is consistent with a high effort, and the fixed pointdesfor [18) to hold
will be the high effort conjectured by the DM and the ObservBut a fixed point may also exist for
a relatively low effort. At a lower effort, the reputationghin in equation[{18) is smaller, reflecting a
smaller benefit of pursuing reputation. Thus, the Expertow tess willing to exercise effort, which is
consistent with a smaller effort, as conjectured by the D the Observer. Efforg* is an equilibrium of
the whole game if the condition in part (i) in proposition IdsowhenA;(E(s|1), E(s| — 1)) is substitute
for A;(E(s|1), E(s| —1),é).

Next consider the case in which a fully revealing equilibriun which the DM follows the Expert
advice after one of the two messages is sent and randomizess thh other is used; that i8] (1]|1) =
h*(—1|—1) = 1and either*(—1| — 1) = 1 andz*(—1|1) € (0,1) orz*(1|1) = 1 andz*(1| — 1) € (0, 1).
The Expert’s incentives with respect to his choice of effoithese two cases are identical and thus, for the
sake of brevity, we will study the case in whieh(1| — 1) = 1 andz*(1|1) € (0,1). This implies that
E(s|1) =1andE(s| — 1) € (—1,0). Then, the first-order condition in equatioan17) re-wrigasollows:

(e, é) = %Epe(H, e)z*(11) <1 + 5E1 — E;(H, 5 <1 _ L E(;‘ i (19)
l(l — (E(S‘ — 1)*)2)Ep(9,é)(Ep(Q,é)E(S‘ 1)* + 2QE(1) — 1)>UA(é)> —c (6) =0
2 1 — Ep(6,&)2(E(s| — 1))? o ¢

Becausellp(0, e) is concave ire andc(e) is convex and the term in parenthesis in equation (19) depend
only on the Observer’s belief about the Expert’s efigrthe Expert’s effort is uniquely determined by the
first-order condition. Given this and the Inada’s conditisre know the solution belongs to the interior.
As before, an equilibrium then is a fixed point®f i.e., ¥(¢,¢) = 0. The existence of an equilibrium is
guaranteed by the Inada’s conditions and continuity ¢f, e) with respect tce.

An important difference with the case in which the DM rubbiangps the Expert's recommendation is
that the short- and long-run benefit of being informed arellemsince the DM is less likely to act upon
the information provided by the Expert. This stands for thet that the DM does not always follows the

Expert advice after one of the two messages is sent and dherisfe Expert, anticipating this, realizes that
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the marginal value of being better informed is lower. As thebability that the DM follows the Expert’'s
advice increases, the Expert is willing to exert more infation-acquisition effort.

The first-order condition establishes that a reputatiamscmus Expert{z > 0) invests more in infor-
mation relative to an Expert lacking this concern. The tiduaiis the same as the one given in the case of a

fully separating equilibrium and thus omitted

Lemma 4. Suppose assumption [I] holds and the equilibrium in the continuation game entails truthful rev-
elation of information and mixing by the DM. Then, there exists at |east one positive equilibrium choice of

effort, ¢, that represents the Expert’s privately optimal choice of effort satisfying equation (19).

In this case also there could be multiple equilibria. To $eeintuition behind the multiplicity of equi-
libria, note that the Expert’'s optimal choice of effort tesdoff his private cost of effort against the increase
in the probability of a better reputation due to that the gebjs more likely to match the state and higher
expected short-run payoff from the project chosen. We atlyakin any equilibrium, the marginal cost of
effort is positive, which means a positive marginal regatedl benefit to the Expert of increasing his choice
of effort. This reputational gain is affected by the effontiaipated by the DM, which is what creates the
possibility of multiple equilibria. Whether multiple edjbiria occur depends on the whether the function
\if(-) = constant, that determineg is monotonic. There is a unique equilibrium when the maigiepu-
tational gain given by the term multiplied By; inside the parenthesis falls asises, and the model might
have multiple equilibria when the opposite occurs.

Sincep(0, e) is strictly concave and(e) is strictly convex, ¥ (¢, ¢) decreases monotonically with
when the term in parenthesis falls withand may either increase or decrease witivhen the opposite
holds. When¥ (¢, ¢) falls monotonically, the equilibrium is unique, while whéme term in parenthesis
raises,¥(-) may be non-monotonic and we can obtain multiple equiIBrrE\he economic intuition is the
same as the one already given above.

Effort ¢ is an equilibrium of the whole game if the conditions in pajtdnd (iii) in proposition1 holds
whenA;(E(s|1), E(s| — 1)) is substitute for\;(E(s|1), E(s| — 1), é).

Finally, it is easy to show that when the equilibrium is batplthe Expert has no incentive to choose a

positive information acquisition effort.

Proposition 5. Quppose that the equilibrium effort is unique. Then, in the most informative equilibrium, the

%It is easy to check thak (-) could be non-monotonic i
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Expert’s information acquisition effort under private communication is higher than or equal to that under

public communication.

This proposition is the result of the fact that the qualityirdbrmation is relevant only when the Ex-
pert wants to reveal some information. When messages atElgulibserved and the most informative
equilibrium does not entail truthful revelation of infortiem, the Expert chooses to exert no information
acquisition effort. The reason is that he will send the samesage regardless of the signal realized and
therefore information is, from his point of view, irrelevamn other words, from the Expert's point of view,
information revelation and information acquisition areattgic complements. In contrast, when message
are private, the Expert invests a positive effort in infotimaacquisition since he intends to truthfully reveal
his information and the DM will follow the Expert’s advice thipositive probability and thus information
is valuable.

Mainly the result here suggests two things: first, it is byeftiem the DM’s point of view to keep mes-
sages private since this induces the Expert to acquire mtmemation and to truthfully reveal his informa-
tion for a larger set of priors; and second, Experts’ inc&stito acquire information are greater, the more

likely is the DM to follow the Expert’s advice.

5 Organizational Design

Our results have important implications for the issue ofroat allocation of authority within organizations.
Consider the problem of allocating decision rights withiroaganization when the Expert have private infor-
mation and information acquisition is costly. Mainly in aetting there are three ubiquitous organizational

forms:

» Centralization with Private Communication: the DM keeps for himself the right to choose projects

after receiving the Expert’s advice and the Expert's adisdeept secret.

e Centralization with Public Communication: the DM keeps for himself the right to choose projects

after receiving the Expert’s advice and the Expert’'s adisgaade public.
» Delegation: the Expert is endowed with the right to choose projects.

The question asked here is pervasive in all types of orgaoiza In fact, politicians as well as manage-

ment experts generally advance the view that authorityldimuexercised by the better informed individuals
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since this is the superior organizational form to rip theddgs of information. This is clearly expressed by
Alexander Hamilton in The Federalist No. 23's examinatibr@fense policy and management. There he
puts forward a rationale for transferring decision-makighority from less informed to more informed
individuals, anticipating that the more knowledgeablesom®uld make better choices. Hamilton's view
has persisted to the present day and is pervasive in the sfimyeaucracy and management. For instance,
Wilson (1989) in his famous booRureaucracy argues that "In general, authority should be placed at the
lowest level at which all essential elements of informatoa available” and, Andrew Carnegie, the founder
of Carnegie Mellon among many other things, one said "Noguevdll make a great business who wants to
do it all himself or get all the credit".

The economics literature, based on models where differiefepences play a crucial role, also as-
serts the superiority of letting better-informed indivédisl (experts) to exercise real authority. Mainly,
Aghion and Tirole|(1997) argue that delegation underst@oebal authority provides stronger incentives for
information acquisitior, Dessein (2002) shows that ddiegdavors information revelation and Aghion et al.
(2004) contend that transferable control creates morantivess for information revelation with respect to
the Expert’s ability through the way in which the Expert exses control. In these papers the trade-off is
one of a loss of control under delegation against an infaondbss under centralization. They all provide
different mechanisms under which the payoff consequerarethé DM of a loss of control are lower than
those of a loss of information.

The first thing to have in mind is that the equilibrium undefedation is basically the same as that
under public communication. The reason stands for the fedtunder delegation the Observer gets to see
the Expert’'s choice of projects and therefore the Expegf®itation is based on his project choice and the

realized state and not on the message sent and the reabtedists straightforward to show the following
Corollary 2. Suppose that the Expert is endowed with decision rights. Then,
i) Thereexistsafully revealing equilibrium if and only if,

(1—Ep#)Ap(1,—1,e)
1+ Ep(0) —2Ep(6)Ap(1,—1,e*)

<qp(1) < (1+Ep(0))Ap(l,—1,¢e")

S T=Ep0) + 289000501, L) @O

i) There exists a partially revealing equilibrium only if there exists a fully revealing equilibrium.

iii) Else, no revealing equilibrium exists.
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In this case, for any effod, the Expert chooses project 1 when he receives sigifi@nd only if
qe(1[s)l + (1 —qr(1]s))0 + 05VE(l]s) = qr(1]s)0 + (1 — gr(1]s))l + dpVE(—1]s).
This can be written after a few steps of simple algebra in tbeeramenable form

as(1]s) > 5~ “E AREPy(s). (1)

DO =

where ARE Pg(s) is the expected reputational payoff increase or decreas&xpert will receive if he
decides to choose the new project instead of the status{gjecpafter signak. As done before from this
equation we can derive\g(1, —1, ¢*), which is identical to that given in equationl (3), but Hets|d) is
given by

B(s|d) = % 22)

wherer(d|s) € [0,1] is the DM and Observer’s conjecture about the strategy ugetebExpert, denoted
by r(d|s) € [0,1].

Hence,AREPg(s) depends only on how the Observe thinks the Expert will usenfiidmation. If
the Observer believes the Expert will act only when it is titmeact and he will not only when it is time
to be cautiousAREPr(s) = 0, and therefore the Expert will act if and only if he thinksiagtis more
appropriate. He indeed will act whenever his signal suggestshould if his priogz(1) is close enough
to 1/2 and his posterior after = 1 is greater than 1 (i.egg(1]/1) > 1/2) and his posterior aftey = —1
is lower thanl/2. This condition, as shown in the corollary above, is thexefaufficient for there to be
an equilibrium in which the Expert fully reveals his infortieam through his project choit@ When this
condition does not hold, the Expert chooses the same pnejgatdless of the signal received because he
wants to maximize his change of being right ex-post sincephisr is sufficiently biased so that either
qe(1] —1) > 1/2 orgr(1]1) < 1/2. This is reminiscent of Prat's (2005) Proposition 2, whistiscussed
in the last section in more detail.

Observe that this equilibrium is different from that undentalization with public communication
since the Expert chooses his preferred project when infitomaevelation does not occur which might be

different from the DM’ preferred project. In fact, if the DBIprior gpas(1) is sufficiently biased towards

101t is easy to show that this is also necessary. The proof itade upon request.
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state 1 and the Expert’s prigf; (1) is sufficiently biased towards state -1, under public comization the
DM will choose project 1 and under delegation the Expert @hilbose project -1 and if the opposite holds,
under public communication the DM will choose project -1 amdier delegation the Expert will choose
project 1.

The next proposition readily follows from Proposition 1raitaries[1 and2.

Proposition 6. In the most informative equilibrium under each organizational design, the DM (weakly)
prefers centralization with private communication to both centralization with public communication and

delegation.

The reason is straightforward, centralization with pevabmmunication elicits at least as much infor-
mation revelation and acquisition effort than central@atvith public communication and delegation, and
there is no loss of control. Hence, the usual trade-off betwess of control and loss communication does
not arise in our setting.

This seems the right place to compare my resulis to Dess@[ﬂi![@ The result in Propositionl 1 is
different from the equivalent one in Dessein (2002). He shthvat the DM prefers delegation to communi-
cation when the Expert's bias is such that informative comigation is feasible and delegation dominates
uninformed centralization when the bias is not too largee flgason stands for the fact that here the Expert’s
incentives are fully aligned with those of the DM regardle$she reputational concerns, and the agency
conflict arise from the Expert’s imperfect information armhrcommon priors, while in Dessein (2002) the
conflicts of interest arise from divergence of preferenaeshgpectives. Thus, Dessein (2002) focuses on
conflicts of interest from divergence of objectives withamhed agents, while here the conflict of interest
arises from the lack of relevant information and the fact tha DM and Expert have differemental mod-
els of how the world works despite of their rationality. Thus,yBaian persuasion, understood as changing
the DM'’s behavior through changing his beliefs, plays ne inlDessein (2002). Our results do not argue
against the tenant of Dessein (2002), our results do, haweaetion against the conclusion that delegation
is the superior organizational form when there is inforgratievelation since this depends crucially on the

details of the model studied; in Dessein’s (2002) modelgidlen trades-off the loss of control from del-

HYHarris and Ravivi(2005) study optimal communication andaation of authority in an organization where both the DM and
the Expert are privately (and costlessly) informed. Undartialization, the Expert sends a noisy message to the DMtldro
decides, whereas under delegation, the DM sends a noisyageetsthe Expert who decides. Harris and Raviv (2005) shatv th
the probability of delegation increases with the impor&antthe Expert’s information and decreases with the impaseof the
DM’s information.| Hvide and Kaplan (2003) develop a simildga in a slightly different model.
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egation against loss of information under centralizatishile here delegation may result in both a loss of
control and loss of information.

The result here is also different from thal.in Che and Ka2i809). The result in their paper hinges on
the fact that centralization induces the Expert to exertemioformation-acquisition effort in order to per-
suade the DM and avoid prejudice. The former means thatrirétion reduces the DM’s interim bias and
the later means that the DM’s incentives to choose an aclomecto his preferred action is higher when the
Expert claims to be uninformed. Under delegation the exirantives to acquire information due to the per-
suasion and prejudice effect vanished, yet an initiatifeceéfis the one documented by Aghion and Tirole
(1997) arises. However, the loss of information due to thaskang persuasion and prejudice effect more
than compensate the gain in information due to the iniaéiffect. In sum, they find that non-common
priors entail a loss of information through strategic comination, but result in more powerful incentives
for information acquisition, while here centralizatiorsudt in an information gain through strategic commu-
nication. Thus, we provide a different mechanism by which-nommon priors favor the optimal retention

of control rights by the DM.

6 Discussion and Conclusions

Before concluding it is useful to discuss in more detail s@sgects of the model.

We have considered so far the case of partisan ally §ize; > 0) and here we briefly discuss partisan
rivalry (i.e.,dpyr < 0) This is like having a partisan dimension. Partisan rivarg@émmon in politics
when the DM and Expert belong to different factions of th&rresponding political party or to different
political coalitions. For instance, congressman are sonest accused of being overly acquiescent to ex-
ecutive demands and others for being needlessly obstnigitiorhe political science literature argues that
these inefficiencies may be the result of the existence dispaship of different kinds for different issues.
One may correctly conjecture that the most informative ldgruum in which the Expert truthfully reveals
his information and the DM rubber-stamps the Expert’s rev@mdation is still the most informative equi-
librium for the same parameterization. The reason is tregdlstrategies are mutually best responses when
priors belong to an interval around 1/2 that is independént for i € {E, DM }. When the Expert’s prior

belief belongs to the interval considered above, but thedfdor is slightly outside of it, it readily follows

!2For the analysis carried out here, we require that; is such tha + Spar (E(vpar(0)|1,1) + E(vpm(0)] — 1,—1) —
E(vpm(0)[1,-1) — E(vpm(0)] — 1,1)) > 0.
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from lemmd_® in Appendikl1 that the equilibrium in which the Dibber-stamps the Expert’s recommen-
dation and the Expert randomizes after a signal that caioteadis prior is observed and truthfully reveals
his signal when this supports his prior is the most informeagquilibrium whenypy, < 0 for a given set

of priors. In this case the DM rubber-stamps the Expert'smanendation after one of the messages since
it provides supports to his prior and he rubber-stamps theeEs recommendation after a message that
contradicts his prior. The latter occurs because the DMebesi that the Expert’s recommendation is likely
to be mistaken ex-post and therefore following the Expextigice harms the Expert’s reputation, which
increases the DM'’s payoff. The Expert, aware of this, revééd signal when this supports his prior and
randomizes after a signal that contradicts his prior in otdeavoid getting the reputation penalty due to
the Observer believing that he is not well-informed due ®EWM'’s rubber-stamping behavior. However,
he reveals some information because that persuades the Dhbtse the project that the Expert believes
is more likely to be optimal. When the DM’s prior is too extrenhe is not willing to follow the Expert's
advice because of his short-run concern. This induces theéddi¥loose the project that he believes is more
likely to be correct ex-post. Hence, the DM’s partisan nyakther than inducing him to contradict the
Expert, counter intuitively it provides him with incentivéo conform with the Expert to make him to look,
in the eyes of the Observer, poorly informed.

Other assumptions in the model that can be modified are:€iEstpert knows his ability; (ii) there are
not only differing priors, but also different underlyingeberences; (iii) the Observer neither observe the
statex nor the project choseth, but he observes the consequences; that;(s;, d) for i € {E, DM }; and
(iv) there are also non-common priors regarding the distioin of the Expert’s ability to be well informed,
g(0). Dealing with all these will require another paper in its owet we will briefly comment on these based
on what we have learned from the literature. From Ottaviadi Sorensen (2006a), we know that when the
Expert knows his own ability, he has an incentive to send regteeme messages in order to signal ability,
but in equilibrium the more informed Experts are forced torimre often biased towards the expected. This
suggests that the Expert, being aware of his ability, wanteveal his information so that the Observer can
have a better appraisal of his ability, and a well-informeghé&it have more extreme priors and therefore he
wants to persuade the DM to chooses his preferred actiorh Mifard to the second point is enlightening
to note that when the underlying preferences differ, butetteee common priors, Bayesian persuasion no
longer plays a role, which is crucial for our results. Henneprporating differing underlying preferences

in our setting combines Bayesian persuasion with the stdrideentives problems arising from cheap-talk
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with differing underlying preferences. We conjecture ttias will result in a smaller set of priors under
which the equilibrium is fully revealing and may also resulthat the most informative equilibrium entails
the Expert partially revealing his information for certaiet of priors. With regard to the third point, we
know from/Prat|(2005) that a DM can be hurt from observing niwi@mation about the Expert. Mainly, he
shows that when there is not only information about the oqpuseces of an Expert’s actions, but also about
the actions themselves, the Expert faces an incentive tegdied useful private signals and act according
to how an able Expert is expected to act a priori. This conistrimehavior hurts the DM in two ways: the
project chosen by the Expert is less likely to be the right (discipline) and ex post it is more difficult
to evaluate the Expert’s ability (sorting). We conjectureni this result that if only the consequences are
observed, Bayesian persuasion will still play a role as dwre, yet it is likely that the set of priors under
which the most informative equilibrium entails full revita will be smaller since the reputation penalties
for a mismatch between the project and the state must be the sggardless of the project chosen and
realized state. This limits the DM’s ability to elicit infloration by ignoring sometimes the Expert’s advice.
Finally, it is easy to see that having non-common priors wagpect to the Expert’s ability does not change
the results qualitatively.

This paper provides two main lessons: first, a DM who wishaad&e informed decisions must some-
times ignore the advice of a better informed Expert even wheikExpert provides an honest advice; second,
private communication improves, with regard to public commmation, the Expert’s incentives for informa-
tion revelation as well as information acquisition. Fortamee, in many countries legal prosecution man-
dates that the communication between the prosecutor arjddpe is kept public, while in others this must
be kept private. The latter is usually considered a vice ef¢ystem. Here, we argue that the prosecutor
may have better incentives to acquire and reveal his infoomavhen his communication with the judge is
kept secret. Thus, making communication between prosecatw judges public may harm the quality of

the ruling by limiting the amount of information availablethe Judge.
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A Proof of Proposition1]

Let h(m|s) € [0,1] be the probability that the Expert makes recommendatiore {—1,1} when he
observes signat € {—1,1}. After receiving message:, the DM chooses projecf with probability
z(djm) € [~1,1]. Leth(m]|s) € [0,1] be the DM’s and Observer's conjecture about the strategy bge
the Expert and(d|s) € [0, 1] be the Expert and Observer’s conjecture about the stratsey loy the DM.
Then, the Observer computes the chances of the evidgitie, ) = 3. 2(d|m) Y, h(m|s)g(s|z,6) and
gldlz) = [, 2(dm) >, h(m|s)g(s|z,0)f(0)d9. The Expert's posterior reputation from the Ob-
server’s point of view when the Observer obseryesd) ¢ {—1,1}? is then calculated by Baye’s rule

asf(0|d,x) = f(0)g(d|z,0)/g(d|z). Thus, the Expert’s reputation is given by

> 2(d|m) 3=, h(m|s) (1 + szp(6))

0ld,x) =
Fold.) > 2(d|m) 30, h(mls) (1 + sz Ep(0))

f(0). (A1)

These are well defined only if the denominator is non-zeroehithis is not the case, Bayesian updating
is not possible and the equilibrium concept imposes noicéstis on beliefs. If the denominator is zero,
we assume that the posterior is equal to the prior. TR, x) = f(0).

The expected reputational payoff for an Expert who recesigisal s when the DM chooses projedtis

Vedls) = 3 ([ vs(0)1(01d.2)00)a(als) (A2)

T

It follows from equations[(All) and (A2) and a few steps of algethat

Sl Sl
> 2(dlm) 3 h(mls) (1 + sz Ep(6))

Ve(d|s) = Bvg(0) + 0% ZqE(x]s)

Let the expected value efgiven projectd, the Observer's conjectures about the Expert’s straflzéng)

and the DM's strategy(d|m) be
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Then, equatior _(A3) can be written as follows

Vi(dls) = Eup(0) + b Y- ax(als) gtk (A2)

Lemma 5.
i) E(vg(9)|d,z) issupermodular in (d, z).

i) If h(d|1) + h(d| — 1) > 0, then E(vp(0)|d = z,z) > E(vpa(0)|d # z, z).

Proof. Observe that

Es(0)d.2) = g B vou OO )9

Then, supermodularity requires that

E(vg(0)|]1,1) + E(vg(0)| — 1,—1) > E(vg(0)|1,—-1) + E(vg(8)| — 1,1).

Suppose thak(d|1) 4+ h(d| — 1) > 0 for d € {—1,1} and2(d|1) + 2(d| — 1) > 0, then supermodularity

requires the following

E(s| - 1) 25)

Bl -) By
[DEp(9) 1+ E(s| - 1)Ep(9)’

T EG - DEpO) ~ 1-EG

E(s|1)
1+ E(s|1)Ep(0)

where ) A A A
B(s|d) = E(d)(h(A1) — h(1] — 1)) + 2(d] = D(A(=1]1) — h(~1] — 1))
2(d|1)(R(U1) 4 h(1] — 1)) 4 2(d] — 1)(A(=1[1) + h(—1] — 1))

Equation [[A5) re-writes as follows

E(s]1)
T~ (BGIDEpO)E ~

E(s| —1)
1—(E(s| = 1)Ep(6))?

Because the LHS rises wifi(s|1) and the RHS rises with'(s| — 1), one can show that the inequality holds
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if and only if E(s|1) > E(s| — 1), which entails

[
[

> | W |

—_— e~~~

This holds becausk(d = s|s) > h(d # s|s) andz(d = s|s) > z(d # s|s).
Suppose thalt(d|1)+h(d|—1) = 0 or 2(d|1)+2(d|—1) = 0 for d = 1 or both, thenE(vpy;(0)[1, ) =
Evpy(0) for all z. Then, equatiorf_ (A5) re-writes as follows

—E(s[ - 1) E(s[—1)
1—FE(s|—1)Ep(#) — 1+ E(s| —1)Ep(8)’

This holds if and only ifE(s| — 1) < 0. If A(=1|1) + h(—1| — 1) = 1, this entailsh(—1|1) < h(—1] — 1)
and this holds true since we focus on non-pervasive egailibF z(—1|1) + 2(—1| — 1) = 1, this entails
z2(—1]1) < 2(—1| — 1) and and this holds true since we focus on non-pervasiveiledgail Similarly, for

d=-1. 0

It readily follows from the incentive constraint in equati@21), that the Expert’s best response is as

follows: if 2(1/1) > 2(1]0), then the Expert makes recommendation= 1 after signals € {—1,1} with

probability
1 if ge(1]s) > Ag,
h(lls) = [-1,1] if gu(l]s) = Ag, (A6)
0 if gp(1]s) < Ag,
where
As 1+6p(E(we(d)] —1,-1) — E(vg(0)[1,-1))

= 24 0g(E(we(0)1,1) + E(vp(0)] — 1,—1) — E(vg(0)|1,-1) — E(vg(0)] — 1,1))°
After substituting into for the values & (vg(6)|d, x), this can be written as follows

5 (B(s|D-E(s|-1)) (14+-E(s|) Ep(®)) (1+E(s| 1) Ep(6))

1+ 050 (1-Ep(0)2E(s[1)2) (1-Ep(6)2E(s|-1)?)

(E(s11)~E(s|-1)) (1+Ep(0)2E(s| ) E(s| 1))
(1-Ep(0)2E(s/1)2) (1-Ep(0)2E(s|-1)?)

Ap(E(s|1), E(s| - 1)) =

1 )
2 (

1+ dpo%
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Observe thath\g(E(s|1), E(s| — 1)) rises with E(s|1) and E(s| — 1). This follows from the fact that
E(s|1)(1~ (Ep(8)E(s| —1))?) + 6o (B (s|1) — E(s| ~1))2 > 0, ~2E(s| — 1)(1 — (Ep(8) E(s[1))?) +
Spo%(E(s|1) — E(s| —1))? > 0, E(s| — 1) < 0andE(s| — 1) > 0.
The DM’s expected payoff from the Expert’s reputation adauy to the Observer when the DM chooses

projectd and receives messageis
Vo (dlm) = ZE vpm (0)|d, x)gpa (x|m), (A7)
where

E(vpa (0)]d, z) = /@ vpar(0) £(0d, 2)db, (A8)

and gpys(xz|m) is the DM's belief about the probability that the state of therld is = conditional on
recommendatiom being received.

It is easy to show after a few steps of simple algebra thatteu@i8) is given by

Vou(dim) = Bvpa(6) + abas 3 ao(alm) (A9

wherec?,,, is the covariance betweem; () andp(6).

The DM's posterior belief about stateconditional on receiving messageis given by Baye’s rule as
follows gpar(z|m) = g(m|x)gpa(x)/§(m), with g(m|z) = >, h (m|s) f@g (s|z,0)f(0)dd andg(m) =
Yow s h (m|s (f@g slz,0)f(0 )d@)qDM(a:). Hence,

D E(m\s)(l + wsEp(Q))qDM(x)

M) = S R mls) 5 (1+ esEp(®))apar(@) M
This is well defined as long as the denominator is non-zero.
Lemma 6.
i) E(vpa(0)|d, x) issupermodular in (d, z).
i) If h(d|1) 4+ h(d| — 1) > 0, then E(vpas(0)|d = z,2) > E(vpr(0)|d # z, z).
Proof. The proof is identical to the proof of lemrha 5 and thus omitted O
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It readily follows from the incentive constraint in equatif2), that the DM’s best response is as follows:

the DM chooses projeet = 1 after message: € {—1, 1} with probability

1 if gpar(1m) > Apar,
Z(llm) = [—1, 1] If qDM(l\m) = ADM; (All)
0 if gpar(1m) < Apwr,
where
A 1+ 6pr (E(vpm(0)] —1,—1) — E(vpa(0)[1,—1))
DM =

2+ 6pm (E(vpm(0)[1,1) + E(vppr(0)| — 1,—1) — E(vpm (0)[1, —1) — E(vpam(0)] —1,1))

After substituting into for the values @ (vpys(0)|d, x), this can be written as follows

(B(s|)—B(s|-1)) (1+-E(s|1)Ep(6)) (1+ E(s| 1) Ep(9))
1 (1-Ep(0)2E(s11)2) (1-Ep(0)* E(s]-1)2)
2 (B(s|1)~E(s|-1)) (14+Ep(0)2E(s|1) E(s|-1))
2
L+ 0pmoDy (1-Ep(0)2E(s11)?) (1-Ep(0)* E(s|-1)2)

1+5DMU%)M
Apm(E(s[1), E(s| - 1)) =

Observe that\ pys (E(s|1), E(s| — 1)) rises withE(s|1) andE(s| — 1). This follows from the fact that
2B (s|1)(1—(Ep(0) E(s|-1))*)+0pnopp (E(s|1)—E(s[—1))? > 0, =2E(s| 1) (1—(Ep(0) E(s(1))*) +
Spmohy (E(s|l) — E(s| —1))2 >0, E(s| — 1) < 0andE(s| — 1) > 0.

Lemma 7. There exists a fully reveling PBE (that is, h(m = s|s) = 1, Vs € {—1,1}) in which the DM
rubber-stamps the Expert’s recommendations (that is, z(d = m|m) = 1, Vm € {—1,1}) if and only if for
ie{E,DM}

(1 - Ep())Ai(1, —1)
1+ Ep(0) — 2Ep(0)2(1,—1)

(1+ Ep(f))Ai(1, —1)
<4 S T500) + 28p(0) (1, 1) (A12)

Proof. The proof follows directly from substituting into equat®fAG) and [(A1l) the fact that under a
fully revealing strategy in which the DM rubber-stamps the&rt's recommendatio(1/1) = 1 and

E(—1| — 1) = —1. Because playerfollows his private information if and only if;(1|1) > A;(1,—1) >
¢i(1] — 1) and because;(1|1) = 1Jf(§(11)8;r_€l)’g;)(9) andg; (1] — 1) = 1Jf(§1_)§}1_(ﬁl)’g;)(9) full revelation and

40



rubber stamping take place if and only if

(1 - Ep()) A1, —1)
1+ Ep(0) — 2Ep(0)2(1, —1)

(1+ Ep(6))84(1, ~1)
<) S T 50y + amp0) AL, 1)

Lemma 8.

i) Thereexistsa fully revealing PBE in which the DM rubber-stamps the Expert’s recommendation after

recommendation -1 and randomizes after recommendation 1 if and only if

(1+ Ep(0))Apm(L,0)
1—Ep(0) +2Ep(0)Apm(1,0)

- (1-Ep(0))Apu(1,—1)
14 Ep(0) — 2Ep(0) Apum(1, —1)

> gpum (1)

and

(1+ Ep(0)Ap(1,E(s| — 1))
1— Ep() + 2Ep(0)Ap(1, E(s| — 1)*)

(1— Ep(0)Ag(1, E(s| — 1))
1+ Ep(0) — 2Ep(0)Ap(L, E(s| — 1)*)

> qp(l) >
i) Thereexistsa fully revealing PBE in which the DM rubber-stamps the Expert’s recommendation after
recommendation 1 and randomizes after recommendation -1 if and only if

(14 Ep(0))Apm(1,—1)
1 — Ep(0) 4+ 2Ep(0) Apar(1, —1)

(14 Ep(0))Apn(0,—1)
1— Ep() + 2Ep(0)App(0,—1)°

> qDM(l) >

and

(1= Ep(6)) Ap(B(s]1)7, ~1)
1= Ep(0) — 2Bp(0) A p(B(s|1)", —1)

(1 — Ep(0)Ap(E(s[1)", —1)
1+ Ep(6) — 2Ep(6) Ap(E(s|1)*, -1)

>qp(1) >

Proof. It follows from the DM’s best response in equatidn (A11) that chooses projeet = m after

receiving message if and only if the following holds

1) 1 6
— %AREPDM(U anquM(l\ — 1) < == ﬂARE‘PD]\/[(—l).

1/1) >
qpm(1[1) > 5 5

N —

It readily follows from the best-response function in eqpraf{ALT) that this entails the following

qom(11) = Apu(E(s|1), E(s| = 1)) = gpar(1] = 1). (A13)
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Becauseypas(1|1) > gpa(1] — 1) for all gpas(1) < 1, it follows from equation[(AIB) that the two
incentive compatibility constraints cannot bind at the saime and therefore there are two different types
of hybrid equilibrium: (i)z(1]1) = 1 andz(—1| — 1) € (0,1) and (ii) z(—1| — 1) = 1 andz(1]1) € (0, 1).

Consider first the case in whicl(—1| — 1) = 1 andz(1|1) € (0,1) andh(1[1) = h(-1] — 1) = 1.

Then,
)
T

z(d|1) — 2(d
2(d|1) + 2(d
and therefore®(s|1) = 1 andE(s| — 1) = —z(1]1)/(2 — 2(1|1))

|—1
E(s|d) =
It follows from the Expert’s best response in equation (12 the Expert chooses projett= s after

receiving signak if and only if the following holds
op

5 1
- EEAREPE(l) andqp(1| — 1) < 5 — - AREPp(-1).

N =

qe(1l1) =
It readily follows from the best-response function in eiqpa{AG) that this entails the following
qe(11) > Ap(E(s|]1),E(s| — 1)) > qr(1| — 1). (A14)

The DM, after observing message = 1, is willing to randomize between decisions 1 and -1 if and
only if there exists a'(s| — 1) € [—1,0] such thatgpa(1]1) = Apm (1, E(s] — 1)), and he is willing
to make project -1 with probability 1 after message= —1 is observed if and only ifpy (1] — 1) <
Ap(1,E(s| —1)).

First, notice that

1

and
ll — Ep(6)? + 5DM02DM(1 + Ep(0))

A 1,0) =
pum(1,0) 2 1—Ep(9)2—|—5DMUZDM

Notice thatA pas(1,0) > Apar(1, —1), and recall that\ pas(E(s|1), E(s| — 1)) rises withE(s| — 1).
Hence, ifApa(1,0) > gpar(1]1) > Apa(1, —1), itreadily follows from the Intermediate Value Theorem

that there exists a uniqueé(s

— 1), denoted byF(s| — 1)*, such that the DM is willing to randomize after

messagen = 1 and chooses project -1 after message- —1.

apm (1)(1+Ep(8))
1+(2gprm(1)=-1)Ep(0)*

Becausegpy(1]1) = one can show after a few steps of simple algebra that
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Apwm(1,0) > gpu(1|1) > Apar(1,—1) entails the following

(1+ Ep(9))Apum(L,0)
1 — Ep(6) + 2Ep(0) Apar(1,0

- (1—FEp0))Apm(l,—1)
1+ Ep(0) — 2Ep(0) Apps(1,—1)

] > qpm(1)

Recall that the Expert follows a fully revealing strategyiifd only ifgz(1]1) > Ag(1, E*(s| — 1)) >

qe(1] — 1). Becausegg(1|1) = 15@228?—]31@5229) andqp(l] — 1) = 1fﬁ(_léfg(ﬁ§’g;26) this entails the

following

(1+ Ep0))Ap(1, E(s| —1)")
1—Ep(0) +2Ep(0)Ap(1, E(s| — 1))

(1— Ep(0)Ag(1, E(s| — 1))
1+ Ep(0) — 2Ep(0)Ap(L, E(s| — 1))

> qe(1) >

Next consider the following strategy profile(—1| —1) € (0,1) andz(1|1) = 1 andh(1|1) = h(—1| -
1) = 1. Then,E(s| — 1) = =1 and E(s|1) = z(1|1)/(2 — 2(1]1)). Then, we can proceed as before.
Substituting the strategies into equatibn (A14), the DMerabbservingn = —1, is willing to randomize
between project 1 and project -1 if and onlygif (1| — 1) = Apam(E(s|1),—1), and choose projeadt
after message: = 1 if and only if gpas(1|1) > Apar(E(s]1), —1). Notice thatApys(1,—1) = 1/2 and

11— Ep(0)* +dpmapy (1 — Ep(6))
2 1 — Ep(0)? + dpmo?,, '

Apa(0,—1) =

Notice thatApas(1, —1) > Apar(0, —1), and recall that\ ps (E(s|1), E(s|—1)) rises withE(s|—1).
Hence, if Apar(1,—1) > gpm(1] — 1) > Apam(0,—1), it readily follows from the Intermediate Value
Theorem that there exists a uniqiigs|1), denoted byE(s|1)*, such that the DM is willing to randomize

after message: = —1 and choose project -1 after message= —1 with probability 1.

Becausepy (1| — 1) = 143(131111%1)(;(%%;29) it is easy to show thaf\pas(1, —1) > gpar(1| — 1) >

Apn(0,—1) entails the following

(14 Ep(0))Apm(1,—1)
1— Ep(0) + 2Ep(0) App(1,—1)

S (14 Ep(0))Apm(0,—1)
1— Ep() + 2Ep(0)App(0,—1)°

> gpm (1)

Recall that the Expert follows a fully revealing strategwifd only ifgz(1|1) > Ag(E(s|1)*,—1) >
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gr(1] — 1). This entails the following

A+ BpO)ApEED"~D) o 0y (L= EpO)Ap(B(s)", 1)
1— Ep(9) + 2Ep(0) Ap(B(s[1), —1) = *F 1+ Ep(0) — 2Ep(0) Ap(E(s[1)*,—1)”

Lemma 9.

i) There exists an equilibriuminwhich 2(1|1) € (0,1) and h(—1| — 1) = 1 and the DM rubber stamps

the Expert’s recommendation if and only if

(1—Ep(0))Ap(1,0)
1+ Ep(8) — 2Ep(8)Ap(1,0

(1 - Ep(6))Ap(l, —1)
1+ Ep(0) — 2Ep(0) Ap(l,—1)

) > qp(l) >

and

(1+ Ep(@)E*(s| —1))Apu (1, E*(s| — 1)

1 — Ep(0)E*(s| — 1)+ 2Ep(0)Apm(1, E*(s| — 1))
(1—Ep0)Apm(l, E*(s| — 1))

14 Ep(0) — 2Ep(0)Apm (1, E*(s| — 1))

)
B o1 omd) >

where E*(s| — 1) isthe unique solution to ¢ (1]1) = Ag(1, E*(s| — 1)).

i) There exists an equilibriuminwhich A(—1| — 1) € (0,1) and ~(1]|1) = 1 and the DM rubber stamps

the Expert’s recommendation if and only if

(1+ Ep(6))Ap(l,—1)
1— Ep(f) +2Ep(0)Ap(1,—1)

(1 + Ep(0))Ap(0, —1)

z (1) > 17— Ep(6) + 2Ep(0) Ap(0,—1)°

and

(1+ Ep(8)) A par (B*(s]1), -1)
T 0) + 2E00) Ao (B (o), =1 4o () >
(1 - Ep(0)E*(s|1))Apam(E*(s]1),—1)
1+ Bp(0) B (s1) — 2Bp(0) 2 par (B (3[1), 1) B* (s]1)

where E*(s|1) isthe unique solutionto g (1| — 1) = Ag(E*(s|1), —1).

Proof. It follows from the Expert’s best response in equation (Att&) the Expert chooses projett= s

after receiving signa$ if and only if the following holds
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OE 1

qE(1|1) > - — TAREPE(U anqu(1| — 1) < o8 AREPE(—l).

2 2

DO =

It readily follows from the best-response function in eqpra{A1l) that this entails the following
a(1]1) > Ap(E(s1), E(s| — 1)) > qp(1] - 1). (A15)

Becausejz(1|1) > qr(1] — 1) for all ¢g(1) < 1, it follows from equation[(A1b) that the two incentive
compatibility constraints cannot bind at the same time &edefore there are two different types of hybrid
equilibrium: (i) ~(1|1) = 1andh(—1] — 1) € (0,1) and (i) h(—1] — 1) = T andh(1|1) € (0,1).

It follows from the DM'’s best response in equation (A11) thatchooses project = m after receiving
messagen if and only if the following holds
dpm 1 dpm

— TAREPDM(U anquM(l\ — 1) < == —AREPDM(—l).

1/1) >
qpm(1[1) > 5 5

N —

It readily follows from the best-response function in eqpraf{A1T) that this entails the following
apm(1]1) =2 Apm(E(s[1), E(s| = 1)) = qpm (1] = 1). (A16)

Consider first the case in whidi(—1| — 1) = 1 andh(1]1) € (0,1) andz(1|1) = 2(—1] — 1) = 1.

Then,
_ h(d|1) — h(d| - 1)
 h(d]1) 4+ h(d] — 1)

and therefore®(s|1) = 1 andE(s| — 1) = —h(1|1)/(2 — h(1|1))

E(s|d)

The Expert, after observing signak= 1, is willing to randomize between messages 1 and -1 if and only
if there exists & (s| — 1) € (0,1) such thayg(1|1) = Ag(1, E(s| — 1)) and he is willing to send message
-1 with probability 1 after signa = —1 is observed if and only ifz (1| — 1) < Ag(1, E(s| —1)). Thisis
implied by the fact thagz(1]1) > gr (1] — 1) andgg(1|1) = Ag(1, E(s| — 1)).

First, notice that

Ap(l,-1) = %
and

11— Ep(d)* +dpof(1 + Ep(d))
2 1 — Ep(0)? + 6go2

Agp(1,0) =
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Notice thatAg(1,0) > Ag(1,—1), and recall that\ g (E(s|1), E(s| — 1)) rises withE(s| —1). Hence
if Ap(1,0) > qr(1]1) > Ag(1,—1), it readily follows from the Intermediate Value Theoremtthizere
exists a uniqud’(s| — 1), denoted byF(s| — 1)* such that the Expert is willing to randomize after signal
s = 1 and chooses project -1 after signak —1 with probability 1.

Substituting for the value ofz(1]1) into Ag(1,0) > gr(1|1) > Ag(1,—1), one gets that this inequal-
ity holds if and only if

(1 - Ep(#))Ap(1,0)
1+ Ep(0) — 2Ep(0)Ap(1,0)

(1—Ep#)Apl, 1)
1+ Ep(0) — 2Ep(0) Ap(1,—1)

> qE(l) >

The DM rubber stamps the Expert’s recommendation if and by, (1|1) > Apas(1, E*(s]—1)) >
gpm (1| —1). Becausé(—1| — 1) = 1 andh(1]1) € (0, 1),

apum(1)(1 + Ep(6))
gpm(1[L) = 5 +?2A2DM(1) — 1)Ep(0)

and
apm (1)1 — E*(s| — 1)Ep(9))
1— Ep(0)(2gpm(1) — 1) E*(s| — 1)’

apm (1l —1) =
this entails the following

(1+ Ep(0)E*(s| = 1)Apu(1, E*(s| = 1))
1—Ep(0)E*(s| — 1) + 2Ep(0) Apm (1, E*(s| — 1)) E*(s| — 1)
(1—Ep0))Apm(1, E*(s| — 1))
1+ Ep(0) — 2Ep(0)Apm (1, E*(s| — 1))

> gpm (1) >

Consider next the case in whiét{1|1) = 1 andh(—1| — 1) € (0,1) and2(1]1) = 2(—1] — 1) = 1.
Then,

B(s|d) h(d|1) — h(d| — 1)
h(d|]1) + h(d] — 1)

and thereforeF(s|1) = h(—1] — 1)/(2 — h(—1| — 1)) and E(s| — 1) = —1. Then, we can follow the
same steps as before. Substituting the strategies intdi@qAIl4), the Expert, after observing= —1, is
willing to randomize between project 1 and project -1 if amdydf ¢z (1| — 1) = Ag(E(s|1), —1).

Notice thatAg(1,—1) = 1/2 and

_ 11— Ep(9)* + drog(1 — Ep(6))
T2 1— Ep(0)? + o2,

Ap(0,—1)
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Note thatAg(1,—1) > Ag(0,—1), and recall thath g (E(s|1), E(s| — 1)) rises withE(s|1). Hence, if
Ag(l,-1) > qe(1] — 1) > Ag(0,—1), it readily follows from the Intermediate Value Theoremtttieere
exists a uniqué’(s|1), denoted by (s|1)*, such that the Expert is willing to randomize after signat —1
and chooses project 1 after sigsak 1 with probability 1.

Substitutinggg (1| — 1) into Ag(1,—1) > ¢r(1] — 1) > Ag(0,—1), one can show that this holds if
and only if

(1+ Ep(0))Ap(1,-1) > gp(1) > (1+ Ep(0))Ap(0,—1)
1- Ep(d) + 2Ep(0)Ap(, 1) = 1— Ep(0) + 2Ep(0)Ap(0, —1)

One can show that the DM rubber stamps the Expert's recomatiendif and only ifgpas(1[1) >
Apm(E(s|1)*,—1) > gpm(1| — 1). Becauséi(1|1) = 1 andh(—1| — 1) € (0, 1),

apm(1[1) =

|
1+ Ep(0)(2qpnm(1) — 1)E(s[1)

and

qprm(1)(1 — Ep(0))
1 — (2gpm (1) = 1)Ep(6)’

apm(1] —1) =
this entails the following

(14 Ep(9))Apy(E*(s|1),—1)
1 — Ep(0) + 2Ep(0) Apum (E*(s[1), 1)
(1 - Ep(@)E*(s[1))Apn (£ (s[1), —1)
1+ Ep(0)E*(s|1) — 2Ep(0) Apar(E*(s[1), =1)E*(s[1)

> qDM(l) >

Lemma 10.

i) Thereisno open set of parameters under which ~(1|1) = 1 and h(—1| — 1) € (0,1) and z(1|1) = 1
and z(—1| — 1) € (0,1) isa PBE.

if) Thereis no open set of parameters under which 2(1|1) € (0,1) and h(—1] — 1) = 1 and z(1|1) €
(0,1) and z(—1| — 1) = 1 isa PBE.

iii) Thereexistsa PBE inwhich h(1|1) € (0,1) and h(—1] —1) =1 and z(1|1) = 1 and z(0|0) € (0, 1)
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if and only if

Apu(1, E(s| —1)(1))(1 — Ep(9))
Apu(0,0) 2 apu(1) 2 77 EpD(]g[) —2Ep(0)Apm(1, E(s| —1)(1))

and

Ap(EEV 00+ Ep@) o Ae(EE)" -1+ Ep(9)
1= Ep(6) + 2Ep(0) 5 (Bs1)7,0) ~ P 7 T Ep(6) + 2Ep(0) Ap(E(sI1)*, 1)

where where E(s|1)* is the unique solution to gg(1|1) = Ag(E(s|1)*, E(s| — 1)*) and E(s| —
1)(E(s|1)) isasolution to gpas(1|1)(E(s]1)) = Apam(E(s|1), E(s| — 1)).

There exists a PBE in which 2(0|0) € (0,1) and h(1]1) = 1 and z(0|0) = 1 and z(1|1) € (0,1) if
and only if
Apa(B(s|1)(—1), ~1)(1 + Ep(6))
T Ep(0) + 280(0)5 o (BG(-1), 1) = 1) = £oar(0.0)
and

Ap(L, E(s| —1))(1 + Ep(9))
1 — Ep(0) + 2Ep() Ag(1, E(s| — 1)%))

Ag(0,E(s| —1))(1 + Ep(d))
1 — Ep(0) + 2Ep(0) Ap(0, (E(s| — 1)%)

> qE(l) >

where E'(s|—1)* istheunique solutionto gz (1|—1) = Ag(E(s|1)*, E(s|—1)*) andand E(s|1)(E(s|—
1)) isasolutionto gpar(1] — 1)(E(s| — 1)) = Apm(E(s[1), E(s| — 1)).

Proof. First, lets consider the case in whigil|1) € (0,1) andh(—1] — 1) = 1 andz(1]1) € (0,1) and
z(=1| —1) = 1. ThenE(s| — 1) = —z(1]1)R(1]1)/(2 — 2(1|1)h(1|1)) and E(s|1) = 1.
Then after substituting these values into equatidng (A@) @i1), the DM is willing to randomize

between project 1 and -1 after message= 1 if and only if there exists &(s| — 1) € (0,1) such that

gpm(1]1) = Apam(1, E(s| — 1)), and the Expert is willing to randomize between messagesi Dafter
signals = 1 if and only if there exists &'(s| — 1) € (0,1) such thatgg(1]1) = Ag(1,E(s| — 1)).

The Expert is willing to send message -1 with probability teakignals = —1 is observed if and only if

qe(1]—1) < Ag(1, E(s|—1)) and the DM chooses projeetl afterm = —1 with probability 1 if and only

if gpar(1]—1) < Apum (1, E(s|—1)). These two inequalities are implied by the fact hét|1) > ¢;(1|—1)
and in any equilibriumy;(1|1) = A;(1, E(s| — 1)). Because);(1, E(s| — 1)) rises withE(s| — 1), there
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is no open set of parameters such that a mixed strategy legunti of this kind exists.

The same can be shown for the case in whi¢h1) = 1 andh(—1| — 1) € (—1,1) andz(1]1) =1
andz(—1| — 1) € (—1,1). Itis enough to notice that(s| — 1) = —1 andE(s|1) = z(—1| — 1)h(—1] —
1)/(2 = z(—=1] = 1)h(=1| = 1)) andA;(E(s|1), —1) rises withE(s|1).

Next lets consider the case in whiéli1|1) = 1 andh(—1| — 1) € (0,1) andz(1]1) € (0,1) and
z(=1|—1) = 1. Then,E(s|]1) = h(—=1|—1)/(2—h(—=1|—1)) andE(s| — 1) = —z(1|1)h(—1] —1)/(2(1 -
z(11)) + z(1|1)h(—1] — 1)) = —=z(1]1)E(s|1)/(1 — 2(1]1) + E(1|s)). This is an equilibrium if and only
if there existsh(—1| — 1) € (0,1) andz(1]1) € (0,1) such thayps(1|1) = Apm(E(s|1), E(s| — 1)) and
qp(1] — 1) = Ap(E(s|1), B(s| — 1),

Becausé:(1]1) = 1 andh(—1| — 1) € (—1,1),

gpm (1)(1 + E(s[1)Ep(0))
1+ Ep(9)(2gpam (1) — 1)E(s[1)

qom (11)(E(s|1)) =

and
ge(1)(1 — Ep(0))
1- (2qE(1) —1)Ep(9)’

and therefore an equilibrium exists if and only if there &{& (s| — 1), E(s|1)) € [—1, 0] x [0, 1] satisfying

ge(ll—1) =

apm(11)(E(s|1)) = Apu(E(s|1), E(s| — 1))
qe(1] = 1) = Ap(E(s|1), E(s| = 1))

() E(s)
B0 = =00 1 BG

Because\g(E(s|1), E(s|—1)) is continuous and rises withi(s| — 1), the Intermediate Value Theorem
ensures that a solution to the second equation exists if alydifofor all E(s|1) € [0,1], ¢u(1] — 1) >
Ag(E(s|1),—1) andgg(1l] — 1) < Ag(E(s]1)),0). Itis easy to check that this requires the following to
hold

Ap(E(s]1), 1)1 + Ep(0))
1= Ep(0) + 2Ep(0) Ap(E(s[1), —1)

> qE(l) >

Ap(E(s[1),0)(1 + Ep(6)
|

)
1= Ep(0) +2Ep(0) Ap(E(s[1),0)

Lets denote this solution bi(s| — 1)(E(s|1)). Becausepas(1|1) increases wittE (s|1), the first equation
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can be written as follows

Apm(E(s1), E(s| — 1) (E(s[1)))

E(s|1) = Ep(9)(gpm (1) — Apam(E(s|1), E(s| — 1)(E(s|

)(2¢pn (1) — 1))
BecauseA par(E(s|1), E(s| — 1)(E(s|1))) € [0,1] for all (E(s[1), E(s| — 1)) € [-1,0] x [0,1], itis

easy to check that the RHS belongs to thel&et] if and only if

Lpum(0, E(s| = 1)(0) 2 apm(1) 2 5 + Ep(0) — 2Ep(0) Apr (1, E(s| —

Apa(L, E(s| ~ 1)(1)(1 = Ep(9))
D)
whereE(s|—1)(0) = 0andE(s|—1)(1) = —z(1]1)/(2—2(1]1)). Hence, if this holds, by Brouwer’s Fixed
Point Theorem, a fixed point i, 1] exists. Lets denote this fixed point B(s|1)* andE(s| —1)(E(s|1)*)
by E(s| — 1)*.
Finally, in order for this to be an equilibrium it must be these that there existg1|1) € (0, 1) such

that the following holds
E(s| —1)"(1+ E(s[1)")
E(s| = 1)* — E(s[1)*

It is straightforward to check that this holds for 6l (s|1)*, E(s| — 1)*) € (—=1,0) x (0,1).

2(11) = € (0,1).

Next lets consider the case in whidtl|l) € (—1,1) andh(—1] —1) = 1 andz(1|1) = 1 and
2(=1| = 1) € (=1,1). ThenE(s| — 1) = —h(1]1)/(2 — h(1]1)) and E(s|1) = —z(—1| — 1)A(1]1)/(2(1 —
(=1 = 1)) + 2(=1 = 1)h(1]1)) = —2z(=1]| = D E(s| = 1)/(=E(s| = 1) + 1 — z(—=1] — 1))). This is an
equilibrium if and only if there existé(1|1) € (0,1) andz(—1| — 1) € (0,1) such thatgpy (1] — 1) =
Apar(E(s|1), E(s| — 1)) andgs(1]1) = Ap(E(s[1), E(s| - 1)).

Becausé(—1| — 1) = 1 andh(1]1) € (0,1),

(
)

as(1)(1 + Ep(9))
I Ep®)20s() - T

qe(1[1) =

and
gpm(1)(1+ E(s| = 1)

1 s| —1)Ep(0))
1+ Ep(0)(2gpm(1) — 1)

gom (1] = 1)(E(s| = 1)) = g(sy —1)
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An equilibrium exists if and only if there exist&(s| — 1), E(s|1)) € [-1,0] x [0, 1] satisfying

gpm (1] = 1)(E(s| = 1)) = Apm(E(s[1), E(s| — 1))
qe(1]1) = Ap(E(s[1), E(s| — 1))

=21 = 1)E(s] - 1)
E(s]1) = 1—2(—1]—1) = E(s| - 1)

BecauseA g (FE(s|1), E(s| — 1)) is continuous and rises with'(s|1), the Intermediate Value Theo-
rem ensures that a solution to the second equation existslibaly if gz (1|1) > Ag(0, E(s| — 1)) and
qe(1]1) < Agp(1, E(s|1)). Itis easy to check that this requires the following to hold

Ap(1, E(s| = 1))(1 + Ep(6))
1— Ep(0) +2Ep(0)Ap(1, E(s| - 1))

Ap(0, E(s| — 1)(1 + Ep(9))
1= Ep(0) + 2Ep(0) Ap(0, (E(s| — 1))

> qE(l) >

Lets denote the solution by (s|1)(E(s| — 1)).

The first equation can be written as follows

Apm(E(s[D)(E(s| = 1)), E(s| = 1)) — gpu(1)

B = @) amn (1) — Aoa (BGIUEG| — D), Es] — 1) apar (1) — 1))

Furthermore, Apa(E(s|1), E(s| — 1)) € [0,1] for all (E(s|1),E(s] — 1)) € [-1,0] x [0,1] and
therefore it is easy to check that the RHS belongs to thg-se)] if and only if

Apar(E(s|1)(~1), ~1)(1 + Ep(6))
= Ep(0) + 2Bp(0) 2 par (B(s])(—1), —1)

> qpm (1) > Apn(E(s]1)(0),0)).

where E(s|1)(0) = 0 and E(s|1)(—1) = z(—1] — 1)/(2 — 2(—1] — 1))). Hence, if this holds, by
Brouwer’s fixed point theorem a fixed pointfir 1, 0] exists. Lets denote this fixed point #(s| — 1)* and
E(s[1)((E(s| —1)7) by E(s|1)".

Finally, in order for this to be an equilibrium it must be these that there existg§—1| — 1) € (0,1)
such that the following holds

E(s[)*(1 = E(s| = 1)%)
E(s[1)* — E(s| = 1)

21— 1) = € (0,1).

It is straightforward to check that this holds for ali(s|1)*, E(s| — 1)*) € (—=1,0) x (0,1).
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Lemma 11.

i) Thereexists a pooling PBE in which the Expert makes recommendation 1 and the DM chooses project

lifandonlyiffori € {E, DM}

(1 + Ep(0))Ai(1, —1)

ai(1) > 1— Ep(0) + 2Ep(9)Ai(17 -1)

and the DM chooses project -1 if and only if

(1= Ep(6))Apu(1, 1)
apm(1) < 1—FEp(0) +2Ep(0)App(1,—1)

i) Thereexistsapooling PBE in which the Expert makes recommendation -1 and the DM chooses project

-lifand onlyif for i € {E, DM}

(1 - Ep(#))Ai(1,—1)
1— Ep(0) +2Ep(0)A;(1,-1)

qz(l) <

and the DM chooses project 1 if and only if

(1+ Ep(0))Apam(l,—1)
apm(1) > 1—Ep(0) +2Ep(0)App(1,—-1)

Proof. Proof of Proposition[3

Lets definey = {dpar, 0%, apam(1)}. First, lets consider the case in whigh{s|1)* = 1 and E(s| —
1)* € (0,1); that is, the DM rubber stamps the Expert's recommendatiter &« = —1 and randomizes
afterm = 1. It readily follows from Lemmal and that

OApu (1, E(s| — 1)) 0E(s| —1)" 2(1[1)" _ dgpm(1|1)  0Apm(L, E(s| —1)*)
OE(s| — 1)* 0z(1|1)* oy dy oy

In Lemmal8, we showed that the first partial derivative of tihéSLis positive and the second is negative.
Because the first partial derivative of the RHS with respeect;y;(1) is positive and the second is zero,
z(1|1)* falls with gpas(1). Because the first partial derivative of the RHS with respeé 0%, is zero
and the second is positive(1|1)* rises withdprso2, ;.

Lets definey = {dpr, 0%, apa(—1)}.Second, lets consider the case in whigfs| — 1)* = 1 and
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E(s|1)* € (0,1); that is, the DM rubber stamps the Expert’'s recommendatitemn & = 1 and randomizes

afterm = —1. It readily follows from Lemmal8 that

8ADM(E(311)*,—1) aE(S‘l)* 82(1’1)* _ anM(l‘ - 1) . 8ADM(E(311)*,—1)
OE(s|1)* 0z(1]1)*  dy oy oy

In Lemmal8, we showed that the first partial derivative of tih¢SLis positive and the second is negative.
Because the first partial derivative of the RHS with respegtt;(—1) is negative and the second is zero,
z(1]1)* falls with gpar(—1). Because the first partial derivative of the RHS with respedpy o5, ,, is

zero and the second is negativ€l|1)* rises withdprso2,,,- O
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