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A ase for ambiguity∗Asensión Andina-Díaz †Otober 28, 2009AbstratAn expert wishes to be approved by a deision maker, who is outomeonerned. She then has an inentive to send an informative message. But ifthere is more than one expert ompeting for the reeiver's approval and thelatter doubts about the objetives of experts, they eah have an inentive tofool the reeiver and look as the only truthful expert in the population. Ifthey sueed, no truthful equilibrium exists. In this senario, we show thatit may be in the deision maker's interest to be ambiguous about his motivesas, if prospering, he ould guarantee revelation of information by (at least)outome onerned experts.Keywords: Multiple experts; approval; two sided inomplete informationJEL: D78; D82; D831 IntrodutionConsider the ase of a loal authority that plans, let us say, the expansion of atown. The authority would like the ity to grow in the most sustainable way.However, it has no information on details suh as the use of renewable energies,most e�ient onstrution materials, design of green areas, et., that depend onthe state of the siene (unknown or unomprehensible to the authority), whihdetermines the optimality of a projet. The loal government may then open aformal ompetitive proess through whih private setor �rms an apply for theontrating authority work. If private setor �rms are aware of the intentions of theloal authority and want the award of the ontrat, they have a reason to meet thestandards of the deision maker and provide him with useful information. However,if the number of experts ompeting for the ontrat is higher that one, they eahhave a urrent inentive to fool the loal authority and make him believe they are
∗I would like to thank Miguel A. Meléndez-Jiménez for his preious omments. I am alsograteful to Gilat Levy and Shlomo Weber. I gratefully aknowledge the �nanial support fromthe Ministerio de Eduaión y Cienia (SEJ2007-67580-C02-02) and the Junta de Andaluía(SEJ2007-2986). The usual dislaimer applies.
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the only trustworthy �rms in the eonomy. In this situation, an information betransmitted?This paper presents a sender-reeiver game that aptures the spei�s of thissituation. We assume that the sender has valuable information to the reeiver who,based on that information, take an ation that determines the welfare of both. Oneimportant distintion between our model and the standard sender-reeiver game, isthat we expliitly assume that the expert ares about the reeiver's approval. Thisfeature is known to the reeiver. The assumption that the sender is onernedabout whether her advise is followed by the deision maker or not intends toapture the reality of many one shot games in whih experts (let us say, �rms)want to onform to the preferenes of the deision maker (loal authority), possiblybeause their prize (ontrat award) depends on the reeiver's opinion or evaluationof her performane. The deision maker is however unertain about the ultimatemotives of the sender: Whether she is good, i.e., she wants the ontrat awardbut additionally, is outome onerned; or opportunisti, i.e., she exlusively aresabout getting the ontrat. The reeiver is assumed to have standard preferenes,i.e., he ares about the poliy implemented.In this senario, the sender has an inentive to reveal her information, as itis in her interest to be approved by the deision maker and in the reeiver's toget information. Now, onsider that new experts enter the game and that theyall ompete for the ontrat award. If ompetition redues the senders' payo�s,experts have now an inentive to fool the deision maker and make him believethey eah are the only trustworthy sender in the eonomy. If ompetition is low, anexpert always manages not to reveal information but to look as if she were indeedbeing truthful. However, if ompetition is tougher, a single expert annot alwaysunilaterally a�et the deision maker's behavior. In this sense, ompetition doesnot neessarily yield more information transmission. We next extend the modeland introdue unertainty on the reeiver's motives. In partiular, we onsider thatthe senders think that the deision maker may be biased in favor of one deision.This assumption aptures the, quite often, reality of many ountries where theinterests of deision makers are obsure. We show that, under this new senario,there always exists an equilibrium in whih (at least) good senders are truthful.The reason is that unertainty allows the senders to di�erentiate their speehesaording to the type of reeiver they want to ater. This is possible even thoughthey share the belief on the type of the deision maker (but do have di�erentpayo� strutures). This result has an interesting reading: If a deision maker thatares about information were given the opportunity to speak about his motives,he would hoose not to learly state them. A ase for ambiguity.This paper explores the problem of eliiting information, whih has been thesubjet of a large literature. Examples are Crawford and Sobel (1982), Morris(2001) or Dewatripont and Tirole (2005). A entral feature to all these papersis the lak of ongruene between the interest of the sender and that of the re-eiver. In ontrast to this literature, we propose a game in whih experts areintrinsially about whether their advie is followed or not. Shultz (1996) and2



Heidhues and Lagerlof (2003), among others, onsider the problem of asymmetriesin information between voters and parties, where the assumption that senders(parties) are about the reeivers' approval (itizens' vote) is in the game. On adi�erent ontext, Prendergast (1993) illustrates an (endogenous) inentive for sub-ordinates to onform to the opinion of the manager when remuneration depends onsubjetive evaluation proedures. Our ontribution to this literature is to onsiderompetition between (more than two) experts and to introdue unertainty aboutthe reeiver's motives. Note also that in the present paper, senders are exlusivelyinterested in their urrent payo�s and do not try to in�uene the deision maker'sfuture beliefs about their motives. In this sense, we depart from the literature onareer onerns.Another important feature of the present paper is to onsider that, besides thesender, the reeiver may also have private information. To the best of our knowl-edge, there are few papers dealing with this type of onsideration. Examples arePrendergast (1993), Watson (1996) and Olszewski (2004), who propose models inwhih the sender is unsure about the signal the reeiver has (on the state of theworld). Both, Olszewski (2004) and Watson (1996), onsider heap talk games andshow that, even with divergent preferenes, if the reeiver has private informationand the sender is either su�iently onerned for honesty (Olszewski (2004)) orsu�iently onfused about her own information (Watson (1996)), honest ommu-niation is an equilibrium of the game. In ontrast to these papers, our model isnot a heap talk game; hene, with one single expert (as they assume), honest om-muniation is an equilibrium in our ase. Finally, Andina-Díaz (2009) onsiders amodel in whih the sender doubts about the motives of the reeiver, whih is theexat feature this paper presents. Despite it, there are important di�erenes be-tween Andina-Díaz (2009) and the present paper. Among them, we now onsidera one-shoot game with ompeting experts and fous on the problem of truthfulinformation transmission; whereas Andina-Díaz (2009) presents a two-period gamewith one single expert, whih serves the author to analyze the inentives of playersto strategially ommuniate.Last, we onsider advie from multiple experts, as Austen-Smith (1993) orKrishna and Morgan (2001), who both propose models of two experts. They on-sider games in whih experts want to in�uene the deision maker in a way thatis not neessarily in the latter's interest and study whether the ability of reeiv-ing information from various soures improves as respet to a situation of a singleexpert. In ontrast to these papers, in the present model, expert do not want topull the reeiver in a ertain diretion but ompete for his approval. Hene, it isnot lear that ompetition yields more information.The rest of the paper is organized as follows. In Setion 2 we propose thebasi model and analyze the ase of one-sided inomplete information both, withand without ompetition between experts. In Setion 3 we introdue unertaintyabout the reeiver's motives and study the equilibria of the game with and withoutompetition. In Setion 4 we ompare the two senarios and analyze the bene�tof ompetition. Finally, Setion 5 onludes.3



2 A basi modelThere is a sender S and a reeiver R. The sender has information on an underlyingstate of the world w, whih is unknown to the reeiver. The state of the world is
w ∈ {0, 1}, and the prior probability on the true state being 0 is θ ∈ (0, 1).The sender observes the state and sends a message m ∈ {0, 1} to the reeiverwho, upon observing the message, takes an ation a ∈ {0, 1}. The sender gainsutility 0 from the approval of the reeiver, whih ours when the poliy presribedby the sender is implemented by the reeiver. Otherwise, she gets utility −1. Thisfeature is known to the reeiver. The reeiver is however unertain about theultimate objetive of the sender. Spei�ally, with probability α ∈ (0, 1) thesender is good, i.e., outome onerned, in whih ase she ares about approval aswell as about the poliy implemented. This fat is represented by the extra utilityterm −λ(a − w)2, where λ > 0 measures how strong are outome onerns of S.With probability 1 − α the sender is bad, i.e., opportunisti, in whih ase sheexlusively ares about being approved by the reeiver.The reeiver is assumed to have standard preferenes, i.e., he ares about thestate of the world and her deision. For simpliity, we assume that her utility isgiven by −(a−w)2. The reeiver would like the sender to reveal the state to him.It ours in equilibrium, as it is in the interest of the sender to be approved by thereeiver.We restrit our attention to equilibria in pure strategies.Proposition 1. In the game with one-sided inomplete information and one singleexpert, there is a truthful equilibrium in whih both types of expert are sinere.Proof. Let us onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) = wfor both types of sender. By Bayes' rule, the reeiver trusts the sender's message;hene, for all m ∈ {0, 1}, a(m) = m. Then, the good sender optimally hoosesto be truthful, whih implies a payo� of 0; whereas heating implies a payo� of
−λ. Similarly, the bad sender does not �nd it stritly pro�table to deviate fromtruth-telling as, for all m ∈ {0, 1}, her payo� is 0.The equilibrium is not unique. In fat, there are two other types of equilibria:one in whih the good sender is truthful and the bad type is not; another one inwhih both types of expert are uninformative. However, the equilibria in whihthe good expert reveals her information Pareto dominates the other equilibria. 1Competing expertsNext, we explore the ase of n ompeting senders, whih we denote by S1, S2, to Sn,and their messages by m1, m2, to mn, respetively. Eah sender's type is her pri-vate information and types are drawn independently. Consequently, a ompeting1The bad sender obtains a payo� of 0 in any equilibria; whereas the good expert obtains 0 inany equilibrium in whih she is truthful and −λ in any one in whih she is not.4



expert does not know to whih extend her opponent is exlusively opportunisti.We assume that the n senders ompete simultaneously for the approval of the re-eiver, whih goes for the sender that mathes the ation of the reeiver. In ase
l ≤ n experts' messages math this ation, we assume the reeiver �ips a oin soeah of those senders has 1/l probability of having her report aepted. In otherwords, those senders that please the reeiver get a payo� of (1 − 1

l
)(−1), plus

−λ(a − w)2 if the sender is good. All the other features of the model remain thesame.For simpliity, we fous on symmetri equilibria, i.e., equilibria in whih allthe experts of a type send the same report. We explore whether truth-telling isan equilibrium with ompeting experts and obtain that this is not neessarily thease. More preisely, we obtain that ompetition redues the senders' payo�s,whih inreases the inentives of experts to look as the only reliable expert in thepopulation. If ompetition is soft (n = 2), experts an always heat the reeiverand look this way. Hene, in this ase, no truthful equilibrium exist. However, asompetition beomes tougher (n ≥ 3), the ability to show as the only sinere expertdiminishes. If this is the ase, experts annot unilaterally a�et the reeiver'sdeision. Then, a truthful equilibrium exist.Let Λ(m1,m2, ...,mn) be the equilibrium posterior probability assigned to thestate of the world being 0, upon observing the vetor of messages (m1,m2, ...,mn).Additionally, let x (y) denote the out-of-equilibrium-path belief assigned to thestate of the world being 0, upon observing all messages supporting poliy 0 (1),but one.Proposition 2. In the game with one-sided inomplete information and ompetingexperts:(i) There is no equilibrium in whih one single type of expert is sinere.(ii) There is a truthful equilibrium in whih all experts are sinere if and onlyif n ≥ 3, and out-of-equilibrium-path beliefs are x > 1
2 and y < 1

2 .Proof. We prove it in two steeps.(i) Let us onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) = wfor one type of sender (either good or bad) and m(w) = 0 for the other type ofsender (analogously, if m(w) = 1). By Bayes' rule, Λ(�at least one message sup-ports 1�) = 0 and either Λ(0, 0, ..., 0) = θ
θ+(1−θ)αn

or Λ(0, 0, ..., 0) = θ
θ+(1−θ)(1−α)n

,depending on whether the experts who pool at 0 are the good type or the bad one,respetively. Aording to these posteriors, the reeiver optimally hooses a(�atleast one message supports 1�) = 1. Additionally, he implements a(0, 0, ..., 0) = 0if and only if θ is stritly greater than some threshold. This threshold is either
αn

1+αn
or (1−α)n

1+(1−α)n
, depending on whether the senders who pool at 0 are the goodtype or the bad one, respetively. Consider θ is above that threshold. If w = 0and m(0) = 0, the payo� to a bad sender is 1−n

n
; whereas her payo� if she deviatesto m(0) = 1 is 0. Consider now θ is below the threshold. If w = 0 and m(0) = 0,the payo� to a bad sender is −1; whereas her payo� if she deviates to m(0) = 1 is

0. Hene, there is no equilibrium of the type onjetured.5



(ii) Let us now onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) = wfor both types of sender. By Bayes' rule, Λ(0, 0, ..., 0) = 1 and Λ(1, 1, ..., 1) = 0.Let Λ(�all messages support 0 but one�) = x ∈ [0, 1] and Λ(�all messages support
1 but one�) = y ∈ [0, 1]. Aording to these posteriors, the reeiver optimallyhooses a(0, 0, ..., 0) = 0 and a(1, 1, ..., 1) = 1. Additionally, he implements a(�allmessages support 0 but one�) = 0 if and only if x > 1

2 and a(�all messages support
1 but one�) = 0 if and only if y > 1

2 . Consider y > 1
2 (with x ∈ [0, 1]). If w = 1 and

m(1) = 1, the payo� to a bad sender is 1−n
n

; whereas her payo� if she deviates to
m(1) = 0 is 0. Consider now x < 1

2 (with y ∈ [0, 1]). If w = 0 and m(0) = 0, thepayo� to a bad sender is 1−n
n

; whereas her payo� if she deviates to m(0) = 1 is 0.Note that, if n = 2, x = y. Hene, in this ase, there is no equilibrium of the typeonjetured. Last, onsider x > 1
2 and y < 1

2 . For all w ∈ {0, 1}, if m(w) = w, thepayo� to a bad sender is 1−n
n

; whereas her payo� if she deviates to m(w) 6= w is
−1. Analogously for the good sender. This ompletes the proof.From Proposition 2 we learn that, with ompeting experts, there is not nees-sarily an equilibrium in whih information is revealed. This ours even thoughsenders know the reeiver values information or, more interestingly, preisely be-ause of it. The reason is that ompetition redues the senders' payo�s, whihinreases the inentives of untruthful experts to look as if they were indeed beingsinere. Moreover, as the prize is unique, they eah want to appear as the onlytrustworthy expert in the eonomy. Hene, they have an inentive to separate theirmessage from that of the truly sinere type and take advantage of the reeiver'sbehavior when reeiving on�iting reports. It is possible if n = 2, in whih ase,a sender always manages not to reveal information but to look as if she were in-deed being truthful.2 However, if n ≥ 3, a single expert annot always unilaterallyhange the reeiver's behavior. This is the ase if the reeiver follows the herd, i.e.,the advie of the majority. In this event, experts have no reason to deviate fromtruth-telling (despite the low equilibrium payo�), whih allows information to berevealed in equilibrium. Hene, our �rst poliy impliation.Corollary 1. Low degrees of ompetition do not permit truthful information trans-mission whereas tougher ompetition, ombined with the implementation of themost frequent advie, does.3 Unertainty about the reeiver's motivesWe now expand the model slightly to onsider that the reeiver has some privateinformation too. Our aim is to illustrate those situations in whih experts doubt2If n = 2 and a bad sender onjetures that if m1 6= m2, the reeiver will optimally hooseto implement 1 (0), that sender bene�ts from deviating to 1 (0) when the state of the world is
0 (1); fooling the reeiver, who believes state is 1 (0) in this ase. Note that for a bad sender tobelieve this way, it has to be the ase that, in equilibrium, there is either a type of sender whois pooling at 0 (1) or both types of sender are being truthful (m1 6= m2 is out of the equilibriumpath). In any ase, if w = 0 (w = 1), experts are onjetured to send 0 (1) in equilibrium.6



about the ultimate motives of a deision maker. In partiular, we assume thatsenders think that the reeiver may be either of two types: honest or biased.An honest reeiver (the one onsidered so far) is assumed to have an utility thatdepends on the state of the world and his hoie of ation. For simpliity, herutility is given by −(a − w)2. A biased reeiver, however, is assumed to have astate independent preferred poliy whih, without loss of generality, we set equalto zero. His utility is −a. Senders are not sure about the preferenes of the reeiverbut have a prior on the probability of the reeiver being honest, whih is β ∈ (0, 1).All other features of the model remain the same.In this ase, senders send their messages in the light of unertainty about themotives of the reeiver as well as of the other experts. We explore whether thisunertainty improves the ability of the deision maker of reeiving information andobtain that this is the ase. The mehanism, however, depends on the degree ofompetition between senders. Thus, for any number of experts, there is an equi-librium in whih they speialize and tailor their messages to the type of reeiverthey want to please. In this equilibrium, good senders ater for the honest reeiver(revealing) and bad senders ater for the biased one (sending 0). Additionally,there is an equilibrium in whih both types of expert are truthful. However, forthis equilibrium to hold, n ≥ 3, as otherwise, the perverse e�et of ompetitiondominates.One expertWe brie�y omment the ase of one single expert. In this ase, we observe that theunertainty about the reeiver's motives redues the inentives of the sender to betruthful, as it is now the ase that the reeiver may prefer biased information. Inthis sense, with one single expert, an outome onerned reeiver losses from anyambiguity on his motives. Hene, if that reeiver were given the opportunity tospeak about his preferenes, he would learly state them.Let Λ(m) be the equilibrium posterior probability assigned to the state of theworld being 0, upon observing message m. We next haraterize the informativeequilibria in this ase. We obtain that the bad sender is never truthful and thatthere is a unique partially-informative equilibrium in whih the good sender revealsher information. This is the outome exept for the very partiular ase of β = 1
2 ,where the bad expert ould be the only truthful sender in the population.3 Nextproposition refers to non-degenerate ases.Proposition 3. In the game with two-sided inomplete information and one sin-gle expert, there is a unique equilibrium with information transmission. In this3If β = 1

2
, there is an equilibrium in whih, for all m ∈ {0, 1}, a(m) = 0 for the biased reeiverand a(m) = 1 for the honest one. It requires one type of sender to be truthful (ould be the badtype) and the other one to pool at 0 (otherwise, a(m) = 1 would not be a best response). Inthis equilibrium, the payo� to the bad sender is − 1

2
and that of the good sender is − 1

2
(1 + λ),independently of their messages. 7



partially-truthful equilibrium, the good sender is sinere, the bad expert pools at 0and onditions θ > 1−α
2−α

and β > 1
1+λ

must be satis�ed.Proof. First, note that, for all m ∈ {0, 1}, a(m) = 0 for the biased reeiver.(1) Let us onjeture an equilibrium in whih, for all m ∈ {0, 1}, a(m) = 1for the honest reeiver. If m(·) = 0, the payo� to a bad sender is β(−1); whereasif m(·) = 1, her payo� is (1 − β)(−1). Hene, if β 6= 1
2 , the bad sender is nevertruthful. Let us now onjeture an equilibrium in whih, for all m ∈ {0, 1}, either

a(m) = 0, a(m) = m or a(m) 6= m for the honest reeiver. The bad sender alwayspools at 0, i.e., she is not informative.(2) Thus, let us onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) =
w for the good sender. (2.i) Consider that, for all w ∈ {0, 1}, m(w) = 1 for thebad sender. By Bayes' rule, Λ(0) = 1. But then, a bad sender �nds it optimal todeviate to 0. A ontradition. (2.ii) Consider that, for all w ∈ {0, 1}, m(w) = 0for the bad sender. By Bayes' rule, Λ(1) = 0 and Λ(0) = θ

θ+(1−θ)(1−α) . Aordingto these posteriors, for all m ∈ {0, 1}, a(m) = m for the honest reeiver if and onlyif θ > 1−α
2−α

. If θ > 1−α
2−α

, m(·) = 0 for the bad sender; whereas the good sender istruthful if and only if β > 1
1+λ

. If θ < 1−α
2−α

, the honest reeiver pools at 1. Here,for all w ∈ {0, 1}, if β > 1
2 , m(w) = 1 for both types of sender; whereas if β < 1

2 ,
m(w) = 0 for both types. This ompletes the proof.From Proposition 3 we observe that the good sender is truthful when eitherthe reeiver is pereived as honest (high β) or/and the onern of the sender forthe poliy implemented is high enough (high λ). Otherwise, there is no sinereinformation transmission. Thus, introduing unertainty with one single expertdoes not improve the onditions for information transmission but worsens them.Competing expertsWe now fous on the ase of n ompeting experts. Here, senders send their reportsin the light of unertainty about the motives of the other experts as well as of thereeiver. Eah sender knows, however, the number of experts who ompete for theontrat and the fat that a biased reeiver always implements 0, independentlyof the vetor of messages (m1,m2, ..,mn).We �rst analyze whether truthful equilibria exist and obtain that it is the aseif and only if n ≥ 3. Introduing unertainty in the ase of two senders is thus notenough to guarantee sinere reporting by the two types of expert. It however serveswhen the number of ompeting experts is more than two. In this ase, it sustainsequilibria for those out-of-equilibrium-path beliefs for whih an equilibrium existedin the ase of ertainty.Proposition 4. In the game with two-sided inomplete information and ompetingexperts, there is a truthful equilibrium in whih all experts are sinere if and onlyif n ≥ 3, β > n

n+1 , and out-of-equilibrium-path beliefs are x > 1
2 and y < 1

2 .8



Proof. Let us onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) = w forboth types of sender. By Bayes' rule, Λ(0, 0, ..., 0) = 1 and Λ(1, 1, ..., 1) = 0. Let
Λ(�all messages support 0 but one�) = x ∈ [0, 1] and Λ(�all messages support 1but one�) = y ∈ [0, 1]. Aording to these posteriors, the honest reeiver optimallyhooses a(0, 0, ..., 0) = 0 and a(1, 1, ..., 1) = 1. Additionally, he implements a(�allmessages support 0 but one�) = 0 if and only if x > 1

2 and a(�all messages support
1 but one�) = 0 if and only if y > 1

2 .(1) Consider y > 1
2 (with x ∈ [0, 1]). If w = 1 and m(1) = 1, the payo� to abad sender is β(1−n

n
)+ (1−β)(−1); whereas her payo� if she deviates to m(1) = 0is 0. There is no equilibrium of the type onjetured.(2) Consider now y < 1

2 and x < 1
2 . Let us fous on the bad sender. If

w = 0 and m(0) = 0, her payo� is 1−n
n

; whereas if she deviates to m(0) = 1, it is
(1 − β)(−1). Hene, m(0) = 0 if and only if β < 1

n
. Now, if w = 1 and m(1) = 1,her payo� is β(1−n

n
) + (1 − β)(−1); whereas if she deviates to m(1) = 0, it is

β(−1). Hene, m(1) = 1 if and only if β > n
n+1 . As n

n+1 < 1
n
if and only if n = 1and neither x nor y are de�ned in this ase, there is no equilibrium of the typeonjetured.(3) Last, onsider y < 1

2 and x > 1
2 . If w = 0 and m(0) = 0, the payo� toa bad sender is 1−n

n
; whereas if she deviates to m(0) = 1, it is −1. Analogouslyfor a good sender. Now, if w = 1 and m(1) = 1, the payo� to a bad sender is

β(1−n
n

) + (1− β)(−1); whereas if she deviates to m(1) = 0, it is β(−1). Similarly,if m(1) = 1, the payo� to a good sender is β(1−n
n

) + (1 − β)(−1 − λ); whereas ifshe deviates to m(1) = 0, it is β(−1) + (1 − β)(−λ). Hene, for all w ∈ {0, 1},
m(w) = w for both types of sender if and only if β > n

n+1 . Note that, if n = 2,
x = y; hene, in this ase, this is not an equilibrium. This ompletes the proof.Similar to the ase of one-sided inomplete information, we observe that fora truthful equilibrium to exist, the honest reeiver must trust and implement theadvie of the majority. Otherwise, heating behavior would be enouraged.On the other hand, Proposition 4 says that, if n ≥ 3, ondition β > n

n+1 isneessary for an informative equilibrium to exist. We observe that, as n inreases,so as the values of β that sustain truthful information transmission. The reasonis that, the tougher ompetition, the lower the equilibrium payo� assoiated tothe event of the reeiver being honest (whereas the out-of-equilibrium path payo�does not vary). Then, for the inentives to deviate not to inrease too muh asompetition goes up, the probability of the deision maker being honest must behigh enough.Corollary 2. For a truthful equilibrium to exist, the tougher ompetition, thehigher the belief that the reeiver is honest.So far we have foused on the senario in whih all experts are truthful. Asin the ase of one-sided inomplete information, we next analyze whether thereis an equilibrium in whih one single type of expert is sinere. In partiular, weposit the most natural senario: Good senders are sinere whereas bad senders9



are not (they manipulate their report and pool at 0). Contrary to the ase ofone-sided inomplete information, we obtain that this is an equilibrium with two-sided inomplete information. The intuition is straight forward: Unertainty allowsdi�erent types of experts to tailor their messages and ater for the preferenes ofdi�erent types of reeiver.Prior to the analysis of this set-up, note that in the onjetured equilibrium,senders are unsure about the number of experts sending eah of the two possiblemessages. They thus have to ompute their payo�s for eah possible situation aswell as the probability of those events ourring, whih is given by the binomialdistribution.Proposition 5. In the game with two-sided inomplete information and ompetingexperts, there is an equilibrium in whih one single type of expert is sinere. Inthis partially-truthful equilibrium, good senders are truthful, bad senders pool at 0and onditions θ > (1−α)n

1+(1−α)n
and α(1−αn)

1−αn+1+(1−α)n(nαλ−1)
< β < 1

n
must be satis�ed.Proof. Let us onjeture an equilibrium in whih, for all w ∈ {0, 1}, m(w) = wfor good senders and m(w) = 0 for bad senders. By Bayes' rule, Λ(�at least onemessage supports 1�) = 0 and Λ(0, 0, ..., 0) = θ

θ+(1−θ)(1−α)n
. Aording to theseposteriors, the honest reeiver optimally hooses a(�at least one message supports

1�) = 1. Additionally, he implements a(0, 0, ..., 0) = 0 if and only if θ > (1−α)n

1+(1−α)n
.(1) Consider θ < (1−α)n

1+(1−α)n
and let us fous on the ase of the good sender. If

w = 0 and she hooses m(0) = 0, her payo� is β(−1 − λ) + (1 − β)(1 − 1
n
)(−1);whereas if she deviates and sends m(0) = 1, it is β(−λ) + (1 − β)(−1). Hene,

m(0) = 0 for the good sender if and only if β < 1
n+1 . Now, if w = 1 and the goodsender hooses m(1) = 1, her payo� is ∑n−1

j=0

(

n−1
j

)

αj(1−α)n−j−1[β(1− 1
j+1)(−1)+

(1−β)(−1−λ)]; whereas if she deviates and sends m(1) = 0, it is ∑n−1
j=0

(

n−1
j

)

αj(1−

α)n−j−1[β(−1) + (1− β)((1− 1
n−j

)(−1)− λ)]. As ∑n−1
j=0

(

n−1
j

)

αj(1−α)n−j−1 = 1,after some algebra we obtain that the payo� to a good sender that hooses m(1) = 1is (1 − β)(−1 − λ) − β + β
∑n−1

j=0

(

n−1
j

)

αj(1 − α)n−j−1 1
j+1 = (1 − β)(−1 − λ) −

β + β 1−(1−α)n

nα
. Similarly, the payo� to a good sender that hooses m(1) = 0 is

−β − (1 − β)(1 + λ) + (1 − β)
∑n−1

j=0

(

n−1
j

)

αj(1 − α)n−j−1 1
n−j

= −β − (1 − β)(1 +

λ) + (1 − β) 1−αn

n(1−α) . Solving for β, we obtain that m(1) = 1 for the good senderif and only if β > 1 + (1−α)((1−α)n−1)
1−(1−α)n+α(1−α)n−αn+1 . Lemma 1 in the Appendix showsthat 1 + (1−α)((1−α)n−1)

1−(1−α)n+α(1−α)n−αn+1 > 1
n+1 . Hene, there is no equilibrium of the typeonjetured.(2) Consider now θ > (1−α)n

1+(1−α)n
. (i) Let us �rst fous on the bad sender. If

w = 0 and m(0) = 0, her payo� is 1−n
n

; whereas if she deviates and sends m(0) = 1,it is (1 − β)(−1). Hene, m(0) = 0 for the bad sender if and only if β < 1
n
.Now, if w = 1 and m(1) = 0, her payo� is (1 − α)n−1 1−n

n
+

∑n−1
j=1

(

n−1
j

)

αj(1 −

α)n−j−1[β(−1) + (1− β)(1− 1
n−j

)(−1)]; whereas if she deviates and sends m(1) =10



1, it is ∑n−1
j=0

(

n−1
j

)

αj(1 − α)n−j−1[β(1 − 1
j+1)(−1) + (1 − β)(−1)]. Note that

∑n−1
j=1

(

n−1
j

)

αj(1−α)n−j−1 = 1− (1−α)n−1. Then, operating as before, we obtainthat m(1) = 0 for the bad sender if and only if β < α(1−αn)
1−(1−α)n−αn+1 . Lemma 2 inthe Appendix shows that a su�ient ondition for this inequality to hold is β < 1

n
.(ii) Now, let us onsider the good sender. If w = 0 and m(0) = 0, her payo�is 1−n

n
; whereas if she deviates and sends m(0) = 1, it is β(−λ) + (1 − β)(−1).Hene, m(0) = 0 for the good sender if and only if 1

n
> β(1 − λ). Now, if

λ > 1, the aforementioned ondition always hold; and if λ ∈ (0, 1), this onditionan be rewritten as β < 1
n(1−λ) (a su�ient ondition for this inequality to holdis β < 1

n
). Last, if w = 1 and m(1) = 1, the payo� to the good sender is

∑n−1
j=0

(

n−1
j

)

αj(1 − α)n−j−1[β(1 − 1
j+1)(−1) + (1 − β)(−1 − λ)]; whereas is shedeviates to m(1) = 0, her payo� is (1 − α)n−1(1−n

n
− λ) +

∑n−1
j=1

(

n−1
j

)

αj(1 −

α)n−j−1[β(−1) + (1 − β)((1 − 1
n−j

)(−1) − λ)]. Here again, m(1) = 1 for the goodsender if and only if β > α(1−αn)
1−αn+1+(1−α)n(nαλ−1)

. This ompletes the proof.Figures 1 and 2 below illustrate the region where, aording to β, there maybe an equilibrium in whih good experts ater for the preferenes of the hon-est reeiver (by being truthful), whereas bad experts onform to the motivesof the biased reeiver (sending 0 for any state). The region is determined by
α(1−αn)

1−αn+1+(1−α)n(nαλ−1)
< β < 1

n
. We represent β in the vertial axis and depit theupper bound, 1

n
, in blue (blak); and the lower bound, α(1−αn)

1−αn+1+(1−α)n(nαλ−1)
, ingreen (grey). Thus, the area below the blue (blak) surfae and above the green(grey) one orresponds to the region where an equilibrium of the type onjeturedmay exist. Last, note that the equilibrium desribed in Proposition 3 is a subaseof that in Proposition 5, when n = 1. Hene, the analysis that follows is done for

n ≥ 1.
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Figure 1: λ = 0.5. Regions of existene of an equilibrium for n = 5 and n = 10
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Figure 2: λ = 2. Regions of existene of an equilibrium for n = 5 and n = 10The �rst two graphs orrespond to a ase in whih good experts are relatively moreonerned for approval than for the poliy implemented (λ = 0.5); whereas in thelast two graphs, it is the other way round (λ = 2). We observe that the greater thesoial onern of the sender, the lower α(1−αn)
1−αn+1+(1−α)n(nαλ−1)

; then, the greater theregion where an equilibrium of the type onjetured may exist. Additionally, weobserve that as ompetition inreases, the region where an equilibrium of this typemay exist shrinks. More preisely, this region shrinks beause, for all α ∈ (0, 1),
β dereases as n inreases. In words, as ompetition beomes �erer, we needexperts to doubt more about the honesty of the deision maker. Otherwise, theopportunisti senders (those with no onern for lying) would �nd it pro�table todeviate. Note that this is the ase in the truthful equilibrium previously analyzed,where we onluded that n and β must be positively related. In ontrast, for apartially-truthful equilibrium to exist, the ondition is reversed: n and β must benegatively related.Corollary 3. For a partially-truthful equilibrium to exist, the tougher ompetition,the lower the belief that the reeiver is honest.To summarize, by introduing unertainty in the ase of ompeting experts,we learn that the truthful equilibrium, in whih all experts are sinere, hold (when
n ≥ 3, whih is also the ondition with one-sided inomplete information); andthat a partially-truthful equilibrium, in whih experts speialize (tailoring theirmessages to the preferenes of the reeiver they want to please), emerges. Note thatthis partially-truthful equilibrium exists even though senders share the belief on thetype of the deision maker (but do have di�erent payo� strutures). Additionally,note that the partially-truthful equilibrium exists for n = 2, in whih ase noinformation transmission an be sustained in equilibrium if there is only one-sidedinomplete information. In this sense, unertainty o�sets to a ertain extend theperniious e�et of ompetition and sustains information transmission by (at least)the good experts (in the hope that the reeiver turns out to be honest). Hene,with multiple experts, if an outome onerned reeiver were given the opportunityto speak about his motives, he would hoose not to learly state them.12



4 A ase for ambiguityFrom the previous analysis we learn that the inentives of a sender to be truthfulmay diminish with ompetition (ase n = 2). However, as the number of ompetingexperts inreases, the probability of at least one sender being good raises. We nextombine these two aspets and study whether ompetition a�ets positively or notboth, the probability of an honest reeiver obtaining a truthful message and thatof him implementing the right poliy. To this aim, we ondition our analysis onan informative equilibrium being played.Let us �rst onsider the ase in whih senders know the preferenes of thereeiver. Here, with one single expert, there is an equilibrium in whih both typesof sender are truthful. In this equilibrium, the probability of reeiving a truthfulmessage is always one. Sine, for all m ∈ {0, 1}, a(m) = m in equilibrium; theimplemented poliy always orresponds to the state of the world. On the otherhand, with ompeting experts, informative speehes are made only if n ≥ 3, so theimplemented poliy is not neessarily optimal (ase n = 2).Remark 1. In the game with one-sided inomplete information and onditioned(if possible) on playing a truthful equilibrium, ompetition between experts does notneessarily improve both: the quality of the information released and the optimalityof the implemented poliy.Let us now onsider the ase in whih senders are unertain about the motivesof the reeiver. In this ase, there is a truthful equilibrium in whih all senders aresinere only if n ≥ 3. In this equilibrium, for all i, j ∈ {1, 2, ..., n}, mi = mj and
a(·) = mi. Hene, the implemented poliy always orresponds to the state of theworld. Additionally, there always exists a partially-truthful equilibrium (for any
n ≥ 1) in whih good experts ater for the honest reeiver, i.e., they are truthful;whereas bad experts ater for the biased reeiver, i.e., they pool at 0. In the ase ofone single expert and, onditional on playing the partially-truthful equilibrium, theprobability of the reeiver obtaining a sinere message is θ + (1− θ)α. It oinideswith the probability of him implementing the right poliy as, in equilibrium, forall m ∈ {0, 1}, a(m) = m for the honest reeiver. On the other hand, in the ase ofompeting experts, a(0, 0, ..., 0) = 0 for the honest reeiver, otherwise he hooses
1. Hene, onditional on playing the partially-truthful equilibrium, the probabilityof the honest reeiver implementing the right poliy is equal to the probability ofreeiving (at least) one sinere message, whih is θ + (1 − θ)(1 − (1 − α)n). As
α ∈ (0, 1), the next result follows.Remark 2. In the game with two-sided inomplete information and onditionedon playing a (partially) truthful equilibrium, ompetition between experts is ben-e�ial to both: the quality of the information released and the optimality of theimplemented poliy.Hene, the bene�t of ompetition depends on the informative struture of thegame, i.e., whether the reeiver's motive is his private information or not. This re-sult has an interesting reading: If an outome onerned loal authority were given13



the opportunity to speak about his motives and he were to antiipate ompetitionbetween experts, he would hoose to be unlear and reate onfusion among �rms.In ontrast, if the loal authority knew that one single expert would apply for theontrat, he would rather prefer to be lear and preise in his objetives.5 ConlusionWe onsider a sender-reeiver game in whih the sender wants the approval of thereeiver and the latter is outome onerned. In this situation, the sender hasan inentive to reveal her information. But if we introdue ompetition betweenexperts and the reeiver thinks that senders might also be outome onerned,they eah have an inentive to make the reeiver believe that they atually arethe unique trustworthy expert in the population. Then, information may notbe transmitted in equilibrium. In this senario, we show that it may be in thedeision maker's interest to be ambiguous about his motives as, if sueeded, heould guarantee revelation of information by (at least) outome onerned experts.Our results have impliations for publi prourement proesses, job promotionsand other situations where more than one expert ompete for a unique prize, i.e.,the deision maker's approval. To any of these ases, our onlusion is that abit of ambiguity may atually pay. There is, however, muh to do to aount forall the partiularities of these deision making proesses. For example, it ould beinteresting to onsider experts of di�erent quality (regarding their signals), to makethe number of experts that ompete for the ontrat award private information,or to onsider more than two state spaes. The analysis of these variations is leftfor future researh.6 AppendixLemma 1. For all α ∈ (0, 1) and n ≥ 2, 1 + (1−α)((1−α)n−1)
1−(1−α)n+α(1−α)n−αn+1 > 1

n+1 .Proof. Operating on the inequality we obtain that 1 + (1−α)((1−α)n−1)
1−(1−α)n+α(1−α)n−αn+1 >

1
n+1 if and only if (1−α)(1−(1−α)n)

1−(1−α)n−α(αn−(1−α)n) < n
n+1 . As 1 − (1 − α)n > αn −

(1 − α)n and α < 1, the denominator is positive. Then, we an write the in-equality as (1−α)(1−(1−α)n)
α(1−αn) < n. Let us denote f(α) = (1−α)(1−(1−α)n)

α(1−αn) . Apply-ing L'H�pital's rule, we obtain limα→0 f(α) = n and limα→1 f(α) = 1
n
. Then,to omplete the proof, we have to show that f ′(α) < 0. We obtain f ′(α) =

α(1−αn)[n(1−α)n−(1−(1−α)n)]
α2(1−αn)2

− (1−α)(1−(1−α)n)((1−αn)−nαn)
α2(1−αn)2

< 0 if and only if the nu-merator is negative. Rearranging, f ′(α) < 0 if and only if g(α) = α(1 − αn)[(1 −
α)n(n + 1) − 1] + (1 − α)(1 − (1 − α)n)(αn(n + 1) − 1) < 0. Note that g(0) = 0and g(1) = 0. Additionally, g(α) = g(1 − α), i.e., the funtion is symmetriaround one half. Then, it is su�ient to prove that g′(α) < 0 for all α ∈ (0, 1

2).We obtain g′(α) = −n(n+1)[(1−α)nα2−αn(1−α)2+αn(1−α)n(1−2α)]
n(1−α) < 0 if and only if14



(1−α)nα2−αn(1−α)2+αn(1−α)n(1−2α) > 0. As α < 1
2 , αn(1−α)n(1−2α) > 0and (1−α)nα2 −αn(1−α)2 = (1−α)2α2[(1−α)n−2 −αn−2] > 0. This ompletesthe proof.Lemma 2. For all α ∈ (0, 1) and n ≥ 2, 1

n
< α(1−αn)

1−(1−α)n−αn+1 .Proof. Let us denote h(α) = α(1−αn)
1−(1−α)n−αn+1 . Applying L'H�pital's rule, we obtain

limα→0 h(α) = 1
n
and limα→1 h(α) = n

1+n
. Then, we have to show that h′(α) > 0.We obtain h′(α) = (1−(n+1)αn)(1−(1−α)n−αn+1)−(n(1−α)n−1−(n+1)αn)(α−αn+1)

(1−(1−α)n−αn+1)2 > 0 ifand only if the numerator is positive whih, after some algebra, an be written as
w(α, n) = nα[αn − αn−1 − (1 − α)n−1 + αn−1(1 − α)n−1] + [1 − αn − (1 − α)n +

αn(1 − α)n] > 0. Note that w(α, 2) = (−1 + α)2α2 > 0 and ∂w(α,n)
∂n

> 0. Thisompletes the proof.ReferenesAndina-Díaz, Asensión (2009), Strategi ommuniation: An appliation to themedia, Tehnial report, Universidad de Málaga.Austen-Smith, David (1993), `Interested experts and poliy advie: Multiple re-ferras under open rule', Games and Eonomi Behavior 5(1), 3�43.Crawford, Vient P. and Joel Sobel (1982), `Strategi information transmission',Eonometria 50(6), 1431�1452.Dewatripont, Mathias and Jean Tirole (2005), `Modes of ommuniation', Journalof Politial Eonomy 113(6), 1217�1238.Heidhues, Paul and Johan Lagerlof (2003), `Hiding information in eletoral om-petition', Games and Eonomi Behavior 42(1), 48�74.Krishna, Vijay and John Morgan (2001), `A model of expertise', Quarterly Journalof Eonomis 116(2), 747�775.Morris, Stephen (2001), `Politial orretness', Journal of Politial Eonomy109(2), 231�265.Olszewski, Wojieh (2004), `Informal ommuniation', Journal of Eonomi The-ory 117(2), 180�200.Prendergast, Canie (1993), `A theory of �Yes Men� ', The Amerian EonomiReview 83(4), 757�770.Shultz, Christian (1996), `Polarization and ine�ient poliies', The Review ofEonomi Studies 63(2), 331�343. 15
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