Mr. Brent J. Fields, Secretary
Securities and Exchange Commission
100 F Street, NE

Washington, DC 20549-1090

via SEC internet submission form

Re: File No. 4-725 - SEC Staff Roundtable on the Proxy Process
Dear Mr. Fields,

We are Shichao Ma and Yan Xiong, Ph.D. candidates from Department of Political Science, University of
Rochester, and Rotman School of Management, University of Toronto, respectively. Particular focuses of
our research and education have been finance and public policy, which we consider relevant to
addressing developments in the proxy voting process.

We believe the input of the academic community can play a valuable role in providing the SEC with a
rounded picture of how to address public policy issues generally and, in this instance, those within the
proxy voting process. As those who have conducted recent research in this area, we welcome the
opportunity to contribute to the Securities and Exchange Commission Roundtable.

Among the topics proposed for discussion, we note that the SEC is seeking responses on the role proxy
advisors play in the proxy process. Motivated by the Commission’s 2010 concept release on the U.S.
Proxy System, we have been working on a research article titled Information Bias in the Proxy Advisory
Market in the past year.

In our paper, we examined the influence of proxy advisors on their clients, and investigated various
factors that may affect the quality of voting recommendations (especially unbiasedness) issued by proxy
advisors. Our findings are particular relevant for the questions relating to investors’ reliance on proxy
advisors’ recommendations; whether there is sufficient transparency about proxy advisor methodologies;
and, whether conflicts of interests are adequately disclosed by proxy advisors.

Below, we set out a summary of our main findings:

e Conflicts of interest at proxy advisory firms will negatively influence the quality of voting
recommendations as recommendations are biased and unhelpful to clients.

e Conversely, when investors are over-optimistic (or over-pessimistic) about the voting item, the
voting recommendations issued by proxy advisory firms will be distorted to reflect this investor
bias, which may serve to undermine the robustness of proxy advisors’ methodologie. Like some
mass media outlets, proxy advisory firms will produce reports for their clients containing
information they want to hear — not what they need to hear in terms of governance risk — as a
means of retaining business.

e On occasion, delegating voting choices to proxy advisors may be in the best interests of investors
but only if the proxy advisory firm has no conflicts of interest and investors have reasonably
correct, independent knowledge of the proposed voting item.



e Funds’ reliance on proxy advisory firms is not necessarily in the best interests of funds’ clients.
Specifically, if the interests of funds and fund shareholders are not aligned, proxy advisors will
cater for the interest of funds at the expense of funds’ clients (the ultimate beneficial owners)

Based on our research and findings, we believe the following public policy and regulatory alterations
would serve to enhance the proxy voting process:

1. The introduction of a clear requirement for proxy advisory firms to disclose their potential conflicts
of interest, particularly relating to consulting services.

2. Provide clarity that taking advice from proxy advisory firms does not necessarily result in funds
fulfilling their obligations to vote in the best interests of their clients.

3. Provide guidance for investors on the limitations of proxy advisory firms: The information proxy
advisory firms provide is inadequate in protecting them against their own misconceptions and
biases.

We hope that you find our contribution helpful in discussing and determining the appropriate measures to
improve the efficacy of the role of proxy advisors, and the proxy voting process overall. A copy of our
paper, which details the extensive research underlying the findings outlined, is attached.

Sincerely,
Shichao Ma Yan Xiong

3
Ph.D. candidate in Political Science Ph.D. candidate in Finance
University of Rochester University of Toronto
Rochester, NY, USA Toronto, ON M5S 3E6, Canada
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AbstractX

We study anMinformation-sale problem in which a monopolist proxyMdvisor sells voting rec-

ommendations to a firm’s shareholders for corporate voting. The proxyMdvisor chooses theX
level of bias in the solddnformation and sets its price tofnaximize profits. We make a distinc-

tion between thefinformation that isfinbiased and the one that is desired by the shareholders.X
We show that the proxytdvisor provides bothMinbiased and¥lesirable votingMhdvice when itX
has nofonflicts offinterest, and the shareholders have theftorrect beliefs and aim toM¥naxi-

mizelheMirm}alue MoweverBvhenMheseMonditionsMhre notatisfied (asihey typicallyMwvillX
not be) the proxyldvisorendsbbiased votingdhdvice, and®dhere is nodnherentdink betweenX
informationbbiaskhndMlesirability.XOur results pointfbuthatMonflicted proxyMhdvisordendsX
biased voting recommendations¥vhereasheMinconflicted oneMnayMlsoMenddbiased advice.X
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When occasions presenfthemselves, inwhich theéXinterests of the people are atvariancewithXtheirX
inclinations XX s®hddutyMofhe personswhomlhey haveappointeddo bedheruardiansofhoseX
interestsXolvithstand@hddemporary delusionXnkbrder@oyivehemlimehndbpportunityXforinoreX

coolinddedatefreflectionX
—MAlexander®amilton X heéXederalistPaperNo Xy 1X

1X IntroductionX

Proxythdvisorskprovidednvestors¥vithfnalysiskbflhnd¥ecommendationsor¥otinglonMnattersX
presented for a shareholder vote. They wield increasinginfluence overfnstitutional investors overX
the past three decades. Especially after 2003, whenMnstitutional investors are required by the SECK
to vote on allMnatters on the corporate proxy andilisclose their votes to beneficial owners of theirX
holdings (Securitiesind¥xchangelCommission,X003),Mnstitutional¥nvestorsthave substantiallyX
increased their use of proxybhdvisors due to the size and diversity of their investment portfolio.¥
Currently, the largest proxyMdvisor isdnstitutional Shareholder Services (ISS). It helps over 1,700X
institutional®lientsthnddoversthbout0,000¥neetings¥ni 170¢ountries.X

GivenMhebhature offheirdbusinessinodel MproxyMadvisorsthre informationMntermediaries,MndX
thus we expect them to provideMnformation to supportdnformed corporate voting. As with otherX
informationMntermediaries, however, welhlsodoncern about theMjuality ofdheirdnformation asX
their interests are not necessarily aligned with theirtlients’. Indparticular, we may wonder whatX
proxyMdvisors’™ontribution toinformed corporate voting is and at where theirMimitations are.X
DolproxybhdvisorsiprovideMnstitutionalklientsMvith®hccurate,Minbiased informationdiboutihel
corporatelproposals?MWithoutbhnbhctualleconomicktakelnMhedorporate Mvilldheirdproxydber-
viceslmprovelorporateMralues?MHowNvillkhe potentialltonflictskbfMnterestdinherentdnisomeX
proxybhdvisors’Bbusinessdnodelsthffecttheljualitybbfihednformation”MWhenklientsthavelomeX
particular preferences or beliefs, will proxyPddvisors cater to these clients, or stick to the principleX
as a clear-mind®hird party?X

In this paper, we provide a framework to address theseljuestions. Our model is built upon theX

strategic votingliterature in political¥cience (e.g.,X\usten-Smith and Banks, 1996; Feddersen andX

1X


http:clients�.In

Pesendorfer,X 996; Malenkodhind®Malenko,}X2017) KInkburdnodel MbproxydhdvisordellsMtstbinaryX
voting recommendation to shareholders, who in turn use this piece offinformation to vote at aX
firm meeting on a proposal in order toMnaximize the firm value ®Whether the proposal increasesX
orilecreasesMirmiralue fhoweverMependstbnMhelstatelbfdldheMyorld ¥vhichMsMincertainkolhllX
agents ex ante. The proxybhdvisor hasMinformationfhdvantage over shareholders. It owns privateX
information about the value of the proposal and may use this privatefinformation to form a certainX
policy to issue its voting recommendation. Inbddition, the proxyMdvisor can also set the price ofX
its recommendation. XAfter observing theMinformation price and the recommendation issue policy,X
eachMhareholderdndependentlyllecidesdvhetherdolbuyMnformationMromMdhedproxybhdvisor,lbri
stay with their prior. All shareholders then voteMimultaneously and the proposal isNmplementedX
if it is approved by theMnajority of shareholders.X

Before studyingMinformationijuality, we first define that a voting recommendation isMinbiasedX
ifhndkbnlyMhelecommendationdsitonsistentdvithhelmoreMikelydtatelivenihelevidence X
That is, anbinbiased recommendationMneans that a positive (negative) recommendation is issuedX
onlyMfl¥helproxythdvisor’stprivateMnformationl$uggestsidhedproposalds¥noreMikelydoMncreaseX
(decrease) firmNMralue. However, the welfare implication of theMinbiased voting recommendationX
remainsbhuanced:fanMinbiased votingMhdviceMnaybhot be desired by a particulardhareholder. WelX
thusMlefineMfhat a voting recommendation isbflesirabledor a shareholder if it gives the shareholderX
the highestMitility. In other words, this is the voting recommendation the shareholder would haveX
sentMobherselfdfl$hedhadlbbserved thelproxythdvisorFprivateMnformation XOurdesultsiuggest
that there is no inherent link betweenMnformation bias andMlesirability.X

As abneaningful benchmark, we present aldetting in¥vhich the proxybhdvisor does not haveX
conflictsdbf¥nterest,®hedhareholdersthavedheMorrectdpriorfaboutidheMralueldbhedproposaldndX
they aim toMnaximize the firm value. In this ideal setting, the proxy advisor provides both unbi-
ased andMlesirable voting recommendations to the shareholders, and the firm value isMnaximizedX
as abltonsequence.XThis benchmarkMuggestsihat weltan reasonably expectthigh-quality votingX

recommendations from the proxyMdvisor evenMhough it is only a for-profitinformationfnterme-
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diary in a one-shot game. It is also worth noting that this finding is unique to the proxyMdvisoryX
marketfindXsXenerallyfhotheltaseMorfnformationMntermediaries®nkbther®ontexts. ™™ InkburX
context, theMlistinctdncentives of theMnformation seller and the buyers can be aligned becauseX
of the cooperative nature of voting. When more shareholders have high-qualityMnformation, thei
votinglbutcomeMs¥noreMikely®o belorrectthnddheMnformationXMskhotdralued less becauselbiX
informationMeakage in equilibrium XConsequently,®he proxybhdvisorléendsbhigh-quality votingX
recommendations.X

We next relax thefhssumptions of theMdealletting toltudyMnformationMbias and its welfareX
implications MFirstly, weltonsiderithe possibilityMhat¥shareholdersdmaydthavelsomelparticularX
preferences.XThat¥s,Xhey maylhotlhimMoMnaximizedheMirmM alue XScholarsdindMnstitutionalX
investorsitan beMnoreMensitiveloMossesthanXzains (e.g. MHaighkhndXList,X2005; BodnarukbhndX
Simonov, 2016) and thus, they are more reluctant to vote for the proposal KAlternatively,Mnsti-
tutional investors tend to vote morebbften with a firm’s¥nanagement when they havelusinessX
tiesMwvithihatlirm (Cvijanovickethhl. X016).KUnderkbitheritase Mwvilldhelproxydhdvisorktaterdol
such preferences of shareholders? We find thelnswer is yes:¥vhen the shareholders tend to voteX
for the proposal, the proxyldvisor will be more likely to send a positive recommendation, andX
vice versa.Xoing so the proxyMdvisor¥naximizes its profits fromMellingdnformation,Mvhich areX
determined byMdheMnformation®salue perceived byMhareholders.XThereforel$uch a recommen-
dationMstbiased butMlesirableMordhareholders M owever, theMirmXalueMs¥mpaired compared toX
the benchmarkMase because of#hisPbias.X

Secondly, what would be the voting recommendation if shareholders have incorrect prior in-
formation?®Will the proxyMhdvisor be the guardian of the shareholders’Mnterest?MInfortunately,X
welindXhelproxybhdvisorfhaskhoMncentiveloltorrectthelshareholders’® temporary delusion”:X
thelbroxylhdvisortendsiolhpprovelthelproposaldiwhenXshareholderskarelbver-optimistic,XandX

disapprovelvhendbver-pessimistic.XSuchfNrotinglrecommendationXskhotlbnlybbiased butkhlsol

'For example,MAdmati and®Pfleiderer (1986) show that andnformation®eller in a speculative market has anfincen-
tive to sell noisyMnformationXThis is becauseMnformation may leak throughMnarket price and thisMeakageMlilutesX
information®ralue X
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undesirable for the shareholders, and the firm value gets hurt®ompared to the benchmark case.¥

Finally, weltudy theltaseMvhere the proxyPhdvisor hasionflicts ofnterest.®Intuitively, theX
conflicts of interest willistort issued recommendations to anMnferior level. ThisMntuitive resultX
istecovered bydburlimodelkhskvell X Welind®helotinglrecommendationXssued byRheMproxyX
advisorfstbiased andMhotMlesired byhelhareholders.XBecausebbléo,BheMirmXalueds¥mpairedX
relative to that in the benchmarkbtase. Ourfindings in this part are consistent with thelhegativeX
consequencesdfHSS’sionflicted business¥nodellocumented inf.i (2017).X

InMum, we pointdbuthat¥nformationbbiasdhnd¥nformationbdlesirabilitylhre related butMun-
damentallyMifferent®oncepts XThelonflicttbf¥nterestlbnMhelproxydhdvisordéideMsthotihebdbnlyX
source ofinformation bias in the proxybhdvisory market. A proxybhdvisor free from@onflicts ofX
interestdnaybhlsoMssuelbiased® oting recommendationsM¥vhichMmaydbrdnayMhot belesired byX
shareholders.X

Related LiteratureX Our study is related to two streams offiterature XFirst of all, our paper isX
partbfhebyrowingHliterature onM¥nformationbprovision¥nMinancial¥narkets.MnMheireminalbpa-
pers, Admati and®fleiderer (1986, 1988) analyze the sale ofinformation to investors who in turnX
tradedbn®heMnformation¥nMinancial¥narkets XTheseMnodelsiharein¥dmportant®haracteristic.X
That is, an agent becoming more informed imposes a negative externality upon others due to theX
competitionfimongbhgentsii.e. BtrategicubstitutabilitydnN¥nformationdcquisitiontas¥nMGross-
man andMbtiglitz¥{1980)).XThus, in equilibrium, theMnformation®eller has anMncentive toMlilutel
the sold¥nformation. This insight has been confirmed in more generalettingsMergemann andX
Morris (2017) offer a unified perspective ofinformation design problem and¥ummarize that it isX
oftendbptimalMorMheMnformationXlesignerMoldelectivelylbbfuscateMnformation.X
Welocuskbnithelsaledbfdnformation®hatMsMised fordshareholder®oting XUnlikelheMlom-
petition¥nMpeculativeMnarket,Mhelhatureddfhelhareholder® otingdsiooperative XEachMhgentX
becomingMnore informed helps toMnake a collectivelyMnore informative voting decisionence,X

theMnformation seller in the voting context will not dilute the value ofinformation as buyers doi

2ForMinstance ASSHlsobprovidesitonsultinglerviceslolheMirm. X
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notlralue dilution. We thusitontribute to thisMiterature by showing it is possible that the for-
profitnformationiellerdprovidesthelimostlhccurateMnformationdnMinancial¥narkets.XinkbtherX
words,BheMistinctlpursuits ofthe proxykadvisorbhnddhareholdersian bebhligned inMhe proxyX
advisory market.X

Theltlosest paper tokburs isMalenko and®MalenkoX2017),8vhich also study how proxy ad-
visorskhffectltorporatelecision-making XHoweverXhey focusMifferentlydbnihelshareholders’™
trade-off betweenMnformation purchase from the proxyMdvisor anddprivateMnformationbdcquisi-
tion XTheirfkey insightMsMhat®helpresencelbfthedproxythdvisorMncreasesMirmMraluebbnlyXfidheX
precision of its recommendation isMufficiently high. WeMnstead focus on theMnformation qual-
ity in the proxykhdvisory market and explore the potentiallbources offinformationMbias,BwvhichX
to our knowledge have not been studied in theMiterature. Our work thusomplementsi¥alenkoX
and®MalenkoM2017) and¥urther adds to theMinderstanding of how the proxybhdvisornfluencesi
corporateldralue.X

A second stream of related research is on corporate voting and proxybhdvisors. TheoreticalX
worksMinclude Maug (1999), Maugldnd®¥ilmaz¥2002), Bonddnd¥raslan¥2010), Bravldnd®MathewsX
(2011), Levitthnd®Malenko2011), Esobétlhl.}2015), Bar-Isaackndlhapiro2017) K vijanovicktthl.X
(2017),fhmongdbthers. We are different in that we focus on theMnformationM¥ntermediary,MvhichX
is a salientM¥nstitutionaldeature of the corporate voting.X

RecentlyMMrrowingbempiricalMiteraturelpaysbhttention®obproxyrdvisors XFordexample Xe-
searchers and regulators are concerned about the potential®onflicts ofinterestdnherent inldomeX
proxyMdvisors™usiness (Li, 2017), theMinfluence of proxyMdvisors wield over theirilients (BethelX
andMGillan,X002; Cailethhl. X009; Iliev andd.owry,X014; Malenkolandi¥$hen,X016),Mhnd¥heMnfor-
mational role of proxyMdvisors (Alexander et al., 2010; Ertimur et al., 2013; Aggarwal et al., 2015).K
Our investigation oninformation bias in the proxyMhdvisory market is¥notivated by theMnstitu-
tional features of the corporate voting context and®mpirical evidence. And our framework helpsX
understand thelmpiricaldindings and speaks to the policy®oncerns,¥vhich we willlliscuss inX
detailsB¥nbSectiont$.X
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The rest ofthelpaper iskbrganized¥sMollows.MSectiond describeshednodelletup.MSectionX
3 characterizesithe equilibrium intheMnodel XSectionMt exploresdnformationfbias inkhe proxyX
advisory market. Sectiondb discusses the policyMmplications and Sectionl concludes. All proofsX

are relegated todhe Appendix.X

2X A Model of the Proxy Advisor anddnformationMiasX

Suppose theltate of the world® € {0, 1}, isMinknownXolhllplayers exbhnte M5tate 0 standsMor¥
bad economyMvhilel§tate 1 for good economy. At the beginning of the game, the[8tate is randomlyX
drawn®romMMBernoullidistribution®¥vith¥arameterdiy € (0, 1) XThatlsRhelprobabilitybbfthel

economy being a good one is pp: Pr(6 = 1) = 110X

ShareholderskhndX@heProposalX A firmMsdbwned by N shareholders,BvhereXV iskbddkandX
greaterfdri®qualdodhree XWeMnterpretthelshareholdersdhsMnstitutionaldnvestors,MvhichtbftenX
havel$ignificanttholdings inheMirm MFordimplicity, webhssumelachMhareholder owns exactlyX
one share.” The value of each share at the beginning of the game is normalized to zero. In addition,X
shareholdersthave nobprivatenformation regarding®heMtatelbtherhanM®heir¥prior. ™

There is a new proposal to be voted in a shareholder meeting fShareholderd’s votingMecisionX
isilenoted byM); Mnbparticular®; = 1 ifléhareholder® votesMorMhebproposalvhileld; = 0 ifihelX
votes against it. The votingdbutcome isMletermined by the simple majority rule: the proposal isX
accepted iffnd®nlyRMS Y v; > (N + 1)/2. In the remainder of the paper, we useldl € {0,1} to
denotelfhebproposallsthccepteddd = 1) or rejecteddd = 0).X

TheMraluedbf®hedproposaldsitatellependent MSpecifically,MfheldconomyMsdrood andiheX
proposal¥skccepted ( = 1 andX! = 1)Xhelproposallenerateshprofitsthnddhus,BheMraluelbX

3Bar-IsaackhndXhapiro2017) study®blockholder voting byRallowing®orkhsymmetry amongihareholdersXWel
abstract from it because we focus on thenformationMjuality in the proxyMdvisory market.

*As Krouse et al §2016) put it, “Vanguard has 15 people overseeing work on about 13,000@ompanies based aroundX
the world®BlackRock has about twollozen people who work on governanceMssues atdomeX 4,000 ompanies heldX
in¥ts¥ndexMundskind exchange-traded funds ... MBoston-based StatelbtreetMGlobal Advisors .. Mhas fewerthan 10X
employees devoted tolMssues at around®,000ompanies ... Klherefore, it is reasonable tobhssumelhareholders areX
notbprivatelydnformed so that we can focus on the quality of the proxyMdvisor’s¥nformation.X
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each share will increase to 1.° If the economy is bad but the proposal iskhccepted (/ = 0 and¥
d = 1), then the firm will loseMnoney and its value per share will decrease toX-1.XMf8helproposalX
is rejected, then the firmi{alue does notthange.X

A Proxy Advisorfindthe Voting RecommendationX A monopolistic proxyMddvisor (PA) sellsX
itsthinary voting recommendation,Menoted byl € {0, 1}, to8hareholders®f r = 1, shareholders¥
aredbuggested to vote in favor of the proposal¥vhile if = 0 they areduggested to votebhgainsti
it. Note that inMprinciple shareholders do not have to follow this voting advice.X

The PA’s voting recommendation is based on its own research, which we envision as a privateX
signal of the state. For®implicity, webhssume the PA receives a private signallp € [0, 1] thatbhasK

theMollowingionditionalMistribution:X

h(pld =1) = 2p,

h(pl0 =0) =2(1 —p),

wherelh (p|-) islhebprivatelignallh’ skprobabilityMlensityMunction®onditional¥hel§tate ubstan-
tively, we interpretlp as the PA’s subjective assessment on thellikelihood that thel§tate is a goodX
statefbased onlits research.X

Afterlbbserving®p,&the PA mustilecide®vhether®olsend® = 1 o = 0.% Following®theX
Bayesian persuasionfiterature (e.g.,BKamenicaldndiGentzkow, 2011), we assumeMhe PA can com-
mifko abparticular¥nformation revelationdcheme. As the voting recommendation isdbinary, wel

assume the PA uses a simple cut-off point scheme in sending the voting recommendation and wel

denotelheltut-off point bylb € {0, 1} KThatls® = 1 ifindlnlyRflp > o.KConditionalbnihel

>Proposals relevant to stock valueMnclude director elections, appointment offbutsideluditors,Mssuance of newi
shares, creation of equity-based compensation plansdmendments to the corporate charter or bylaws, major mergersX
andMcquisitions,Ballotiuestions¥ubmitted in the form of advisory shareholder proposals, and so on (Yermack, 2010).

®Tn reality, proxybhdvisorsibffer bothMnalysisii.e.Rhebbriginallprivatelsignaldp) and recommendationsii.e. ®heX
binary signal¥-) todshareholders.XFollowing MalenkoMind®Malenko2017), welnodel¥nformation good here inhelX
form of binary recommendations. Inbhddition, the PA must take a stand on the proposal in practice.X
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state, the probabilities of the PA sending¥' = 1 and¥ = 0 are respectivelyX
1
lePr(r:1|9:1):/ h(pld=1)dp=1—¢*K (DX
e

o
WOEPr(r:OW:O):/ h(pld =0)dp = 20 — 0> K (2K
0

The PA alsoMletermines the price of its voting recommendationMvhich isdlenoted byXf >
0XThereforeXhe PA’s profit from proxy votinglervices is¥f - Q) Kwherel) iskthelhumberkbfi
shareholders¥vhobhave purchased the voting recommendation.X

AskthisMpaperdstudiesKinformationkbiaskandXitsiwelfarefimplicationsXinkhelproxyadvisoryX

market, we provide a formalMlefinition of anMinbiased voting recommendation.X

Definition 1{Unbiased Recommendation).XAKXvotinglrecommendations¥unbiaseddfindonlyXfX
r=1(Pr(0 =1|p) > Pr(6 = 0|p)) Bvherdd(-) isdhedndicatorfunction¥

Indplain¥wvords,aNrotingldecommendationdsMinbiased iflandMonlyXfhelecommendationXdsX
consistent with the more likelylgtate given the evidence. According to thisilefinition, it is easyX

to verify that the PA’s recommendation isfinbiased if and only if = 1 — 1o. We thusMlefineX
0" =1— o (3K

asMheMinbiased cut-off point.X
Note that thelriterion of anMinbiased recommendation does not rely on shareholders’ pref-

erences. We thusMlefineltheMlesirable recommendation®or a particular®hareholder¥s below.™

Definition 2{{DesirableRecommendation).XForiven8hareholderd Midecommendation¥dlesir-
ablddfliyives@heldhareholderhefhighestutilityX

The basic idea behind theMlesirable recommendation is as follows. Suppose that shareholdersX

"Indrinciple, a voting recommendation®an bellesirableoromelshareholderstbutfhotior®bthers XSince welX
assumelhomogeneous®hareholdersfhowever MR otinglecommendationXsKlesirableMordhareholder® BhenXtXsX
desirableMorMlIlbtherhareholders.X
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directlydbbserve p and®¥ends a binary voting recommendation tobherself. The votingMddvice is thel

oneMhat¥naximizeskherMitilitybhnd®hus a desirable recommendation.X

PotentiallSourcestoflInformationXBiasX Motivated byMGentzkow et al.X2015), welktonsiderX
the potential drivers ofinformation bias from the demand side and the supply side. Theflemand-

driven bias mayMrise from shareholders’ preferences or beliefs. Specifically, in ouretting share-

holders¥nayMhotbhecessarilythimMoMnaximizeMirm®-aluednddheirMitilityMunctionMsMiventby:X

1 i®=1d=1,
ui (d,0) =< —~ i =0,d =1,
0 ifdl =0.

Such preferencesitouldfrise fromMnanydources.MFor example Mnutualunds¥nanagersdnay bel
morelbensitivedoMosseshanbainsMlueMolMareerdoncerns (Haighbhnd¥.ist,X2005; BodnaruklhndX
Simonov, 2016), and such loss averse preference is captured by v > 1.MAlternatively, mutualundsiX
tend tolupportM¥nanagement proposal if#here arelbusinessMies®vith the firm (Cvijanovic et al.,X
2016) XThisMan belharacterized byly < 1.MOnlyMvhenMy = 1 doMhareholdersdhimMoM¥naximizeX
firmNKralue X

WeNurtherbhssumebshareholdersdnaydhaveMncorrectdprior beliefs:¥shareholders’MubjectiveX
beliefthat the probability of the economy being 6 = 1 isMuMndXnXreneral® # 10X ThatXs,X
shareholders believe a good state isMlrawnXvith probabilityX:. We call¥hat8hareholderstre over-
optimistiddfs > o Mndonverselylbver-pessimistidifls < 19X

To sum, the case where shareholders aim toMnaximize firm value and have the correct beliefsX
isimplyMhested byMetting¥y = 1 and¥u = p10.X

For theMdupply-driven bias, we consider thelituation where the PA may have conflicts of inter-
est. Inbparticular, the PA obtainsome extra payoffd only if itMssues a positive recommendationX
todshareholders¥i.e., = 1)XFor example, the PA may providelonsultingléervices to the firm,X

and the firmMnanager uses the PA’s consulting services only if the PA recommends for approvalX
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on theMnanagement-initiated proposals.” When the PA has noionflicts of interest, we call the PAX

unconflictedX

TimingX The timeline of the model is illustrated in Figurel. There are four dates:# = {0, 1,2, 3} X
At = 0, Nature draws the state of the economy based on the priorMistribution¥:o.XAnd¥he PAX
setsitheldrotingltecommendationtpriceMf andommitsdolthelut-off pointhh ofdending = 1.X
At = 1, each shareholder decidesd¥vhether toMubscribe to the PA’s recommendation or stayX
with®hebpriorinformation XAt = 2$hareholders¥vhobhavebpurchased the PA’s votingldviceX
at the previous stage receive their voting recommendation. All shareholders voteMimultaneouslyX
based onMheirMnformation XAtd = 3, thebproposal¥s¥mplemented ordhot,MependinglbnX¥vhetherX
thelnajority of shareholders voted for it, and the payoffs are realized. We call¥ = 0 thekprofit-

maximizationtage® = 1 theMnformation-purchasdétageind® = 2 thelotingltage X

t=0 t=1 t=2 t=3
| | | |

The PA determines¥in-  EachXshareholderMlecidesX  Shareholders¥wholhaveX Proposal®assesKifXitX
formationXualitylhindX ~ whether®olsubscribeXoX purchased PA’s recom- iskapproved byXthel
setsbbriceltoMmnaximizeX the PA’s recommendation¥ mendation receivedheX majority®andXpayoffsX

itsirofits.X oristayMwithhelpriorX advicendXhllXshare- arefrealized X
information.X holdersXastitheir®rotesX
simultaneously.X

Figure 1:Xlimeline of eventsX

Shareholders’®aindXhe PA’siStrategiesX Shareholders®bbjectiveMsioMdnaximizeMtheirdpayoft
byMmnakingitheltightlrotingkecision X Tokachievelso,KeachXhareholderdimultaneouslylecidesX
whether or nor tolubscribe to the PA’s recommendation after observing the price of the recom-

mendation,Xf MindX¥helut-off pointcheme,Xp.MAfterdhe PA sendinglts voting recommendation,X

each shareholder updates her belief using Bayes rule and then votesdccordingly. As shareholdersX

8The Government Accountability®ffice (GAO)ReportFhotes theBnostommonlylited conflicts ofnterest forlX
proxybhdvisors take this form. Also, these potential®onflicts are not limited to the United States (Organisation forX
EconomiclCo-operationfind®evelopment., 2004).X
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are symmetric, we assume they use a symmetricitrategy throughout the paper. Inbparticular, wel
letly : [0,00) x [0,1] — [0, 1], a¥function®hat¥mapsi®hebprice of®he PA’s recommendationindX
itsieut-off pointischemeloffbending® = 1 toX0, 1], belthelprobability®vithBvhich®achXhare-
holderdpurchaseshe PA’s recommendation. We alsolMlenote® : {(),0,1} — [0, 1], a function®hatX
maps each shareholder’s¥nformation set to the probability of voting in favor of the proposal, asX
eachhareholder’siotingltrategy.XNotelnhellomainkbf® (- ), M) means®helshareholderiloes¥
not observe the PA’s voting recommendation (i.e., the shareholder has not®ubscribed to the PA’sX
recommendation),) meansMdhelhareholderdbbservesdbhegativeldecommendationXi.e.X- = 0),X
andX implies a positive recommendationii.e.. ¥ = 1).X

The PA’sitrategydan be summarized by a tuplel o, f), where ¢ € [0, 1] and¥f € [0, co) BBim-
ply put, the PA chooses thefut-off point of8endingd = 1 and thebprice of its recommendation tolX
maximize the profits from proxy services and potentiall@onsulting services. As each shareholderi
purchases the PA’s voting recommendation¥vith probabilityld,@hedumberffléhareholders¥vholX
havelpurchased the voting recommendationX) = ¢V KTherefore @he PA’sbbbjectiveMunction isX
[T =¢gN - f+Pr(r=1)0Rvheredd > 0 ishelonflicted PA’s extralpayoff byMnaking a positive}
recommendation. As N is a fixed number, we divideXV on both®¥idesdndMbtainkhe “periapita”™
form of PA’s objective functionX

T=qf+Pr(r=1)¢, (4)X

wherelp = ®/N. In the rest of the paper, we work®vith equation (4).X

3X ThelEquilibriumX

We focus on thedsymmetric perfect Bayesian equilibrium.XThat is, allhareholders®ollow theX
sameMnformation-purchaselétrategy, use the same votinglétrategy, and update their beliefs withX

BayesMulelvhenever possible.” We definedhe equilibriumbsdollows.X

Definition 3XEquilibrium).XAn equilibrium is&haracterized byRheXprice ofthe PA’s recommen-

? As will be clearNater, Bayes rule alwaysbpplies along- and off-equilibrium path.X
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dation®f Rthekeut-off pointo offsending® = 1Ra¥function : {0,0,1} — [0,1] thafldenotesX
theprobabilityXofshareholde™ voting¥forXtheproposalivenherXnformationXset,XandlfunctionX
q:[0,00) x [0,1] — [0, 1] thatdlenotes®heXprobabilityRwithlvhich¥eachBhareholder®purchasesdhed

PA’HrecommendationBuchhatX

1XatthelvotingXstage Xthelvotingistrategy¥(-) maximizesXeachXshareholder’sexpectedXutilityX
conditionalonbhenformationBeinddhedotingltrategieskdflbbthedhareholdersX

2Nathednformation-purchasdbtageBhelinformation-purchasédstrategy¥(-, -) maximizesachX
shareholder’Sexpected utilityMaindX

3Naheprofit-maximizationktageKhedpricedbMhedvotingrecommendationXf andtheiut-offX
point o ofendingd = 1 maximizedhe PA’s profitsX
Webhextlolvedhebpame bybbackward induction KFirst, weMinddhe equilibriumPtdhe votingi

stage MNext,Mvelbolvelordhelequilibriumbtrategydbfihareholders’Mnformation-purchaselleci-

sions.®inally, we decide the PA’sbbptimalellingl8trategy that¥naximizes its profits.X

Votingd$tageX

A subgameXequilibriumkht®thelotingistageMskealled aXvoting-stageXequilibrium X WithoutkanyX
restriction,Bome unrealistic voting-stage equilibria may occur in some off-equilibrium&ases.® Tol
rule out them, we assume each shareholder casts her vote sincerely when shelannotMinilaterallyX

changelthe votinglbutcome.X

Assumption 1 (Sincere Voting).XWhenladbhareholderanlheverthangedhelvotingloutcomeXheX
shareholder®astdher vote indonsistenceédvith¥her beliefX

InMplain¥vords,KordirivenihareholderXfidheM otingfbutcomeMskhlreadyMlecided bykbtherX
shareholders in all circumstances, then she votes in favor of the proposal if shel#hinksMtate 1 is¥

more likely,Maind¥ice versa.X

1For example, if all shareholders vote in favor of orfgainst the proposal with probability®ne, then no shareholderX
canthangeMhelotingfbutcomeMinilaterallyXTherefore Bllhareholders®rotegainst¥helproposalleven’fhey allX
think they should vote for the proposaltan®till®onstitute a voting-stage equilibrium.X
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Next, to create aMinique voting-stage equilibrium in theltase of¥ndifference, webhssume theX

following.X

Assumption 2 (Deferential Voting).XWhenXndifferentXeachXshareholdetdwhoXhasdpurchaseddheX
votinglrecommendationollowsdhedecommendation XWhenhodhareholdehasdeceived anyMotingX
recommendationi.e. My = 0)X8hey alldotenifavorddRhebproposaldvhenXndifferentX

Note that Assumption® does not specify the voting¥trategy forMndifferentMininformed share-
holdersRlheir voting®trategy will be pinned down by equilibrium®onditions. More importantly,X
Assumptions 1 and 2 never apply in equilibrium. In equilibrium, each shareholderbhlways has aX
positive probability to change the voting result, a positive fraction of shareholders will purchaseX
the voting recommendation,MindM¥hareholders¥vhobhave purchased the voting recommendationX
are notMndifferent between voting “for” andXagainst”XHence, Assumptions¥ and 2 are not in-
troduced to select equilibrium. We adopt these two assumptions only to present the voting-stageX
equilibrium in a conciseMashion.X

Under AssumptionsM and 2, weltanMerive thefsubgame equilibrium at the votingltage asX

follows.X

Proposition 1XVoting-StageXEquilibrium).XForanKfixed q, o) KtherdiXaXuniquekvoting-stagel

equilibriumXnkparticularX
1Xwhenly = 08ulB8hareholdersdoteinfavortbf@heproposaldfindbnly¥f, > - for&zl%&

2Rwhen € (0, 1], all shareholders votdgainst the proposal if o < 29=“=L gndforlhe proposalX

Y(1—p)+np
2v(1-p) .
lj&? > Y(1—p)+p’

3Rwhenly € (0, 1] andp € [W/(l_“)_“ zalt } Madhareholderdwhohasdpurchased thedotingX

Y(1—p)+p’ ~(1 u)+u

recommendation®oteddnMtonsistencdvithBhedidviceindX

4X¥wheny € (0,1) andp € [7 L) 2y(1p) ] ManKuninformedXshareholder®votesXforXtheX

Y(A=p)+p’ y(1—p)+p
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proposalvithiprobabilityX- MvhereX

andM = \/ ) (2—0)—peo

1— @u(1+@ y(1-p)(1-0)"

Two pointsbhre worththotinglbndhe voting-stage equilibrium XFirstMaslhareholders believeX
a good stateMsMlrawn®vith¥robabilityd:Bhey willdisel: to evaluatelheir votingMtrategies,lhndX

theMruebpriorMsy does notlenter the equilibrium votingl8trategy. Second, only thel¢ase whereldy €

(0,1) and® € [7(1 : ;;Z 72(1( M)’i)u] is on the equilibrium path MDtherwise, the voting advice doesX
not change the voting behavior and thus has noalue. On the equilibrium path, shareholders whol
have purchased the voting advice follows it anddininformed shareholders vote for the proposalX
withMprobabilityk.X

Thelintuition of the voting-stage equilibrium is as follows Wirstly, whenl§ = 0, no8hareholderX
haskanyMinformation. X Thus, AssumptionsXl and 2 kick¥in.XShareholders vote infavor ofithel

Y

proposal only if their prior belief about thebdtate being good is high enough (i.e.;p > ; -

Secondly,¥vhen the PA’s threshold isiet too low (i.e.}p < %)Ehe PA sends positiveX
recommendations®oolbftentindXtsM otingdhdvicedontainsMittlenformation.XSuchMittleMnfor-
mationftannot beat shareholders’ prior. Thus, if shareholders’ prior belief about the state beingi
good isMowkenoughli.e. B < )%ll&harehoIdersﬁﬂlllﬁollowﬁhelrﬁ)rlor&nd votebhgainstiheX
proposaldnotelp < 2 i Z ) — only&ﬂ& < 115)- TheMntuition when the PA’s threshold is set tool
highi{i.e. X > 27(1 “ ~a-1,) iskinalogous X

Thlrdly,IXNhenIEhe probability oflpurchasingithe voting recommendation is positive (¢ > 0)X
and¥heMhresholdX iskheither too low nor too high, a shareholder who has purchased the PA’sX
recommendation¥villollowlNtMvith¥robabilitybbne XThelteasonMsimple MSupposedhelhare-
holder always votes in thel8ame way regardless of the voting recommendation, then she is betterX

off by not paying the votingbhdvice in the first place. On thebbther hand, if the shareholderMisesX

a mixed votingMtrategy, then she must be indifferent between votingbhccording to her advice orX
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votinglhgainstdt.XSolthelshareholderbhaskhbprofitabledleviationtbyMisingMalpured-otingbtrategyX
and not paying for the voting advice in the first place. Taken together, one canltonclude that theX
shareholderMollows her purchased voting recommendation in equilibrium.X

Fourthly,Mininformed shareholdersinustMise alnixed votingMtrategy in equilibrium KXOther-
wise, they would suffer the “Swing Voter’s Curse” (Feddersen and®esendorfer, 1996). To explainX
it upposebhllMininformed shareholdersiroteMnMavorlbflhelproposalorfure,Bhenkrivenihat
informed shareholdersMollowMheir received voting recommendation, aandomlylhosen®hare-
holderM¥vill vote in favor of the proposalMvith probabilitybbne if the PA’s recommendation isl = 1,X
and®¥vith¥robabilityd — ¢ ifdhe PA’s recommendation is¥ = 0.XHence MinMininformed share-
holder can possibly¥nfluence the voting result if and only iff = 0. However, inlduch a situation,X
theMininformed shareholder does not want to vote in favor of the proposal since she can infer theX
privateMnformation of theMnformed shareholders being: = 0.Xlherefore, in equilibrium, it is notX
possible for theMininformed type to always vote for the proposal. The samebrgument applies toX
theltaseMvhenMininformed shareholdersdlwaysiotefagainstihelproposal KTakendogether,@helX
uninformed shareholderdnustMise a mixed votingMtrategy.X

More importantly, uninformed shareholdersianMnferldomeMnformation evenfhough they doX
notbbbtain the voting recommendation directly from the PA. To understand why this is thel¢ase,X
consider®inMininformed shareholderXndexed byX ,BvhoMsionsidering®vith¥vhatdprobabilitiesX
toroteordhind¥hgainsthelproposal XKConditionallbnbbtherdshareholders’ ™ otinglbtrategies,MherX
votelmattersibnlyXfisheMskilpivotallshareholderX.e. XthehumberXb ¥ for Mroteskequalsktolhel
number of‘against” votesXSinceXeachMhareholder has a positive probability of being pivotalX
inkquilibrium Xhareholder® casts her vote as if she is pivotal.''™ The event of being pivotal isK
informative XForlexample MsupposedbtherMininformed shareholdersdrednoreMikelyd ol oteMorX
thanlhgainstihelproposal @henkhareholderd findsiheMs¥noreMikelydo belpivotaldvhen PA’sK
voting recommendation isbhegative (r = 0).Xnkbther words,Mhareholderd canMnferdheM-otingX

recommendation is¥noreMikely to bel = 0 than¥ = 1 from the event of being pivotal XThus,X

11f she is not pivotal, her votelftannot change the result. Thus, she onlylonsiders theltase when she can changeX
the result.X
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shelshouldXowerkher®probabilitylbfiroting for Mokreflect®hisKinformation. XEachXininformedX
shareholderfoesMhisktalculationdhndMhdjustskherdrotingkbtrategydhccordingly XInkequilibrium,X
uninformed shareholders’ votinglétrategy isthdjusted to the pointM¥vhere being pivotaldmpliesX

the PA is equallyMikely to give either voting recommendation.X

Information-Purchasel$tageX

Withi®helequilibriumbatidheMd-otinghtage MvedlbanlomputeltheMraluedbfMnformation®olhiléhare-
holderiorfiXrivenH ¢, o) MandXfurtherXsolvelorXthelsubgameXequilibriumkatitheMinformation-
purchaselétage.X

Considerhareholderd who is contemplating®¥vhether to purchase the PA’s voting recommen-
dationbgiven®hatlhelexpectsibtherhareholdersolpurchasedhebhdviceMvithiéprobabilityl KByX
PropositionM, she willollow the voting recommendation if she purchases the recommendationX
and®vill vote for the proposal¥vith probabilityl- if8helloesbhotlpurchaselt.XThus,BheMraluelb
the voting recommendation®onsists of twobparts: the benefit of improving the probability of aX
“for’WoteromX tobbneldvhend = 1 and®helraluelbflmprovingthelprobabilitylbffaR against™X
votedfrom 1 — 7 todbnelvhen¥ = 0.X

FordheMirstpart,Bupposedhareholderd purchasesdhe PA’s votinglhdvicebhnd receivesd = 1,X
thenld’sMtility from voting in favor of the proposal for sure versus voting®for” with probabilityX

T is'®

V(g,olr=1)=(1—1)[Pr(6 = 1|PIV;,r =1) — Pr(0 = 0|PIV;,r = 1)| Pr(PIV;|r = 1), (6)X

wherelPIV; meansihareholder® iskpivotal KSimilarly,Mfléhareholderd receivesd = 0,8hendd’sX

utility of votingfagainst” for sure versus votingRagainst” with probability® — 7 isX

V(q,0lr =0) = —7[Pr(0 = 1|PIV;,r =0) — Pr(60 = 0|PIV;,r = 0)] Pr(PIV;jr =0). (7)X

12 As in the voting stage, shareholders uselheir prior j tobhssess theMalue of the votingbhdvice ®ence, all proba-
bilityltalculations¥nMhisMection®houldfaselbn¥:, ratherhan oK
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Therefore, thelalue of the PA’s recommendation isX

V(g,0) = Pr(r =1)V(q,olr = 1) + Pr(r = 0)V(q, o|r = 0). (8)X

When deciding¥vhether to purchase the votingbhdvice, shareholderd comparesihe expectedX
value fromMhe voting recommendation®/(q, o), withMtsbprice f.BhebpurchasesdhebhdviceRMhndX
only®f¥/ (¢, o) > fKnkequilibrium MhareholdersiloMhotlpurchase®heloting®ecommendationX
with probability one noMnatter how cheap the voting recommendation is. The reason is simple.X
If otherwise, then all shareholders would vote in theléame way and a single shareholder wouldX
never belpivotal XUnderMhiskircumstance,l$hareholder canlétoplpayingihe votinghhdviceblhndX
free ridelvithoutMnfluencing the voting result, which is a profitable deviation.X

When the price of the votingldvice is too prohibitive, no shareholders buy the votingMddvice.
Whenkhelpricelbfidhel otingkhdviceMsiufficientlyMow,hareholdersMisediM¥nixed information-
purchaselétrategyMi.e.® € (0, 1)). For shareholders to use a mixed strategy, the value of recom-
mendation¥nust equal to itsbprice¥/ (¢, 0) = f. From@his¥ondition we canolve forld,Kvhich¥sK

a functiont®f f andd. The next propositiondummarizes the equilibrium at this stage.X

Proposition 2f{Information-Purchaselquilibrium).XGivenlf anddBachBhareholdeicquiresdhe
PA’secommendationRvithdprobability q* MvhichXsdyivendisifollowsN

IR > fRoherddf isivenbyRequationdB.23) inkhe Appendixf* = 0K
2RI = [ = GRvherdd] isgivendbyRquationdB.22) inkhe AppendixX

NI < f,lZiherdZ:o—exisl&woquuilibria,l%]I andf'' X

= \/Mf2G(M+1)+\/M(174G)(M74G)

0 \/ M —2G(M+1)—/M(1-4G)(M—4G)
q - 2M )

wherdd\[ is given in PropositionXl and¥z idgivendbyMequation¥B.19) indhe AppendixX
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Theleason¥vednaythavedwolquilibrialhtihisltageMsihsdollows XWhenMonsideringlub-
scribing to the PA’s votinghhdvice, each shareholderMaces two types ofltonsiderations. On theX
onelhand,®otingkhdvicelhelpsidhelshareholder® oM oteMnkMnorednformed way.XOnkhelbtherX
hand @achilhareholderbhastinBncentive toMree ride MWhenlfy ismall BheMncentive offree ridingi
is small while theMnarginal benefit of votinglddvice is large. Thelonverse is true whenl§ becomesX
large XThus®/ (¢, o) isMincreasing®ny whenl isdmalllhndX¥lecreasingin¥ whenly isMarge XAndX
whenf < f, we canMind¥wo ¢’ sBhatBatisfy®/ (q,0) = f indgeneral X

Perceived BenefitthndXdheMesirableRecommendationX

In order toMneasure theMjuality of decision-making with the proxyMdvisor, now we compute theX
expected value of the proposal perceived by shareholders (or simply perceived benefit),MlenotedX
by, 15

As we have twobétates and the PA can send two types of voting recommendations, we needX
tolonsiderMour possibleftases¥vhenMalculating®he perceived benefitNi)l) = 1 and¥ = 1; (ii)X
0 = 1 and¥ = 0; (iii) 0 = 0 and¥ = 1; and¥iv) f = 0 and¥ = 0.MConsidering#heseMfouriases,X

the perceived benefiti¢an be writtenbhsX

U" = (pm—y(1-p)(1=m)) Pr(d = 1lr = 1)+ (u(1—m) =v(1=p)m) Pr(d = 1|r = 0). (10)%

NoteMthat equation (10) depends on p insteadMf¥:o.XThis is becausedhareholdersMiseiheirdéub-
jective belief to evaluate the expected value of the proposal. We are (and shareholders®hould be)X
also interested in the perceived benefitlalculated with the true priorM Xlhiskjuantity isdlenotedX
byX/" andXtdneansi®helrudbenefittbfhebproposalorhareholders Mpecifically, 1° iskbbtainedX
by replacing¥: withH., in equation (10).X

Forbgenericly’sthnddd’s,BhebhextMemmalhowsMhe relationship betweenMhe perceived benefitX
Y andqg, o) X

13 AsikshareholdersiofhotfhecessarilyfhimRoMmaximizelthelirm®value®he perceived benefitfliscussed inkthisX
subsection is indfeneral not equal to the firmK¥-alue. See AppendixXA forMfurtherMliscussion.X
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Lemma 1{Perceived Benefit).XAssumeXhe voting-stage equilibriumfinddhednformation-purchase
equilibriumXThe proposaldalue perceived by shareholders ¥ (q, o) i8trictlyMincreasing®vith respectX
tolly forﬁzl%,&nd&ingle-peake%roundﬂv&qﬁ with¥espectodd fordalle.

y(1—p)
Y(1—p)+p

shareholder®wvelfare)MorfanyXzivenX; K Therefore ¥f¥) and®/° coincideMwhichFbccurskbnlyXfK

Lemma 1 verifiesihat o = maximizesMhe perceived benefit (and®husithe perceivedX

shareholders®rior belief isktorrectdi.e. Xt = 110).Xp = —Jm alsoMnaximizes®heMheMrue ex-

L—p)
y(A—p)
Y(A—p)+p

desirableMfor®hareholders,Mvhich¥sdummarized indheMhextbbroposition.X

pected value of the proposal for shareholders. However, in general o = is notMhecessarilyX

Proposition 3 (Desirable Recommendations).XLef® be a desirable voting recommendation®chemeX

thenX

D_ .
1Xo 1 u+u il = po;
ZMQ >mi]&>,uo,anaﬁ
3MoP < 1 HH il < po-

Now we are ready tolfompare anMinbiased recommendation and a desirable recommendation.X

TheMollowingMorollary summarizesihe result.X

Corollary 1.XARdesirabldXrecommendationisXunbiasedX(i.e XoP = oY) ifshareholdersfhaveXtheX
correct¥prior belief{i.e. M = 1) andhimBo¥naximizefirmMdaluei.e., v = 1)K

Therefore Mnformationtbiaskhnd¥nformationMesirabilitybdhrelelated butiifferentdoncepts.X
Forbexample MinbiasedXrotingkhdviceMsihotiesirableMorkiMosskaversedshareholderX WithXossX
aversion, shareholders are more conservative to vote in favor of the proposal since the proposalX
isMesskppealingnibadiétates.MForihisKeason Mshareholderskhrelhowlwvillingk obbeelhbtricter

standard ofléending a positive recommendation.X
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Profit-Maximizationl$tageX

To have a well-defined problem of pricing ofinformation, we need to take a stand on which equi-
librium is selected in the event of multiple equilibria at theMnformation-purchase stage. The twol
equilibria, X' and¥'! ®an belanked with respect to (perceived)¥$hareholder welfare (perceivedX
benefit¥ninus¥nformationbprice) ollowing MalenkobhndMalenkoM2017), we assumeMhat®¥vhenX
multiple equilibria exist at theMnformation-purchase stage, shareholders coordinate on the equi-

librium inM¥vhich perceived shareholder welfare isdnaximized.X

Assumption 3 (EquilibriumM$election).XWhenXf < f,lehareholderﬂroordinate%nﬁhdﬂ?quilibrium&
thatdnaximizeddhedotal8hareholderdvelfareX

InbburMetting, theMnformation fees are thedame in the two equilibria Xlhus, the equilibriumX
with®hebhigher perceived benefit isbkelected. Asdhown infthe previousiection,®he perceivedX
benefitldsX¥nonotonicallyMncreasingin ¢ andkhencelthelequilibriumMwithMhihigherMy iskalwaysX
associated with a higher expected perceived benefit. Or$imply,®' isielected X

We nowbbtudy the PA’sbbptimaliellingdbtrategy. TakingMntoMaccount how thelthoice of f
andd® affects the shareholders’Mnformation-purchase and voting decisions, the PA maximizes itsX
profits. Ask(-, -) isliven byb§', the inversellemandffunction for the PA’s voting recommendation,X
f(q, 0), is well-defined XCherefore, for a given g, the PA can decideMnformationMlemand ¢ directlyX

by announcingheMnformationbprice f.Blhus, the PA’s problem as in equation (4) can be put intoX

max ¢f(g, 0) +Pr(r=1) . (11)

TheMollowingdpropositiondummarizesihelolutionMoMhisdnaximizationtproblem.X

Proposition 4{Optimal®ellingltrategy) XinquilibriumRherdxistsddiniqued o*, ¢*) thalinax-
imizeshe PA’s profitsBuchdhatX

\/4]\/[* — N (L= M 4 (1 M#) \J4M + N2 (1 = M>)?

¢ = 2NN ’
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* _ Noif o o 0-p) _ * y(A-p) .
wherd\[* = N/~ m B = o iflp = 0Mindd* < o iflp > 0XThelkorresponding

¥(1-p) ¥(1-p)
equilibriumBnformationdpricddsXf* = V (q*, o*) Bvherdd/ (-, -) iddlefined inkquationq8) X
OneMdistinguishingMeaturedbfidhebequilibriumM¥sihatMheddptimaldnformationflemandiy™ isX
independent?dflb fhind®hereforeldloesthotilependdnMnformation®juality.XThatls,MvhenMheMno-
nopolistic PA issues a poor voting recommendation, it will adjust its price in equilibriumNdnsteadX

offhccepting a drop inl8ales.M

4X InformationMias in the Proxy Advisory MarketX

In this section, we studyMinformation bias in the proxybhdvisory market. To begin with, we con-
sider an ideal setting where in equilibrium the PA’s recommendation isMinbiased andXlesirable.X
ThisMerves as a benchmark for us to explore thelsources offinformationtbias in theMnarket andX
the welfare implications.X

BaseddnMDefinitionsXl, 2 andXPropositionit,Bvhenlhe PA haskhoMlonflictskbfMinterestii.e.,X
¢ = 0)XandXshareholderskhimXoXmaximizeMirmivalueli.e. Xy = 1) andXhaveXtorrect beliefsX
(i.e.¥sp = p), the equilibrium voting recommendation isMinbiased andXlesirable.XTheMollowingX

corollary summarizesithe result.X

Corollary 2¥Benchmark).XAssume p = 0,y = 1 andfiy = pX¥n equilibriumMdhe PA sendsdinbiasedX
andXlesirablddoting¥ecommendations®* = oV = oP KThefirm®alueds¥naximized X

In this ideal8etting, the PA sendsMinbiased recommendation to shareholders tolnaximize itsX
profits XThat is, the PARecommends to approve the proposal only if itlhinks thelétate is moreX
likely to be a good one. Moreover, the voting recommendation isMlesirable. SupposeMnstead ofi
selling thefbinary voting recommendationl, thefinconflicted PA sellsHtsiprivateMignal p directly,X
thenXp* is also thelut-off point that each¥nformed shareholder votes in favor of the proposalX
afterdbbservingdp. Indbther words, if alhareholder®bserveskh anddéends abbinary voting recom-
mendationdobherself,BheMvilllthooselp* astherdtut-off point.MTherefore,l$hareholders¥nayMosel
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nothing byMlelegating their votingl¢hoices to a for-profit PA. In the real world, shareholders canX
potentially benefit from suchbhrrangements because of theléfficiency gain from theMlivision-of-
labor. It is worth noting that the expected firm value is¥naximized in the ideal setting, and wel
callftiheMirst-bestitase.X

We nextMliscuss theMnformationkbias by relaxing thebdhssumptions in Corollary 2. We firstX
analyze the economy with anMinconflicted PA, and¥aterMurn to the economy where the PA hasi
conflicts of interest. In the former8ituation, thelnformation bias can only arise from the “demand-
side’MnMhebproxydhdvisory marketMvhileMnMheMatteriase @helnformationtbiasdomesMromMhelX
“supply-side.” Such differentiation¥nforms us of the potential sources ofinformation bias in theX
proxyMdvisory market and shows that the bias from different sources may have different welfareX

implications.X

Unconflicted PAX

For anMinconflicted PA, its profitskntirelydome from proxyMervices. We firstiéonsider theltaseX
wherelhareholdersdlobhotdnaximizeMirm®alueMi.e. My # 1)XBased onMDefinitionM, in equilib-

riumMhe PA sendsbbiased recommendation Xowever®hesebbiased voting recommendationsbreX
desirable for shareholders.XThis is because the PA’s profits depend on shareholders’ perceivedX
information®¥alue, which isMletermined by their preferences®Regardless of its own§udgment, theX

PA sends voting recommendations¥hatbhre viewed theMnost®-aluable byb$hareholders.X

Corollary 3{Shareholder Preferences).MAssume ¢ = 0 andifiy = p.Mf8hareholdersWbjective iskhotX
tolfnaximizéfirm®aluedi.e. Xy # 1)Rhe PA’s voting recommendation isdhofunbiased butlitlesirableX
0" # oY Bind* = o° RrhdfirmBalues®mpaired X

In reality,MCorollaryX3 implies alignificantMimit ofthe proxyMadvisory market:Xthe PA onlyX
catersiforthefinterestskbMtskctuallpayersi{i.e. Mnstitutionaldnvestors)dandMloeskhotiarelhboutX
the preferences offtheirbhctual beneficiariesMFor exampleMvhen aM¥nutualfund¥nanager isMossX

averse due to careeroncerns or reputation costs (Chevalier and®llison, 1999; Brown et al., 2001)X
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but the fund’s clients are loss neutral, the PA will send a voting recommendation that isilesirablel
for the fundMnanager.Mence, the fund purchasing voting recommendations from the PA cannotX
be viewed as a way toMlemonstrate that it votes in the best interest of itsilients and its fiduciaryX
dutiesbre fulfilled X

We nextitonsiderdheMtaseMvhere shareholdersthave incorrect beliefsi{i.e., 11o # ). As statedX
previously,)p* is set to¥naximize the perceived benefit of the voting recommendation.®Tlhis per-
ceived benefit, however, isMletermined by shareholders’ prior belief about the state while the trueX
prior is irrelevant. The profit-maximizationdonsideration forces the PA to set itsiut-off point tolX
confirmhareholders’ belief XInkbther words, even ifidhe PA knowsMheMruebpriordhnd iskhighlyX
confident its knowledge isMorrect, the PA has noMncentives toorrect shareholders’ wrong belief.X

Thebhextitorollary summarizes@heMinding.X

Corollary 44Over-Optimisticdhnd Over-Pessimistic¥hareholders).XAssumeédp = 0 and¥y = 1K
WhenXshareholdersXardXover-optimistid(i.e. R > p9)Ho* < o° K WhenXshareholdersardXover-
pessimistid{i.e., ;1 < po)B* > oP. In bothXasesRhe voting recommendation iskbiased (i.e.Xb # oYX
and@heirmBaluddsdmpaired X

In plain words, when shareholders are misinformed, the PA will not help correct shareholders’X
inaccurate beliefs and guide toMnformed decision-making. Even worse, theltut-off pointlthosenX
by the PA only exacerbates the problem:XwhenMhareholders are over-optimistic, the PA is bi-
ased toward sending a positive recommendation; when shareholders are over-pessimistic, the PAX
sends a negative recommendation toolbften. InMpractice, thisieature canither be a boon or aX
bane. On the one hand, a¥nisinformeddr a slanted PA (if such¥nisinformation or slant can beX
captured bybprior¥Mnformation)Xvilldhotthurtlhareholders XOnMhebbther,BvhenbhareholderskreX
misinformed, the PA has nolincentives to guide them.X

To sum, on the flip side of Corollary 3 and 4, a potential driver ofinformation bias is share-
holdershemselves XWhenlhareholdersdloMotldnaximizeMirmMraluelbrokhotlknowitheMrueX
prior@he PA’s voting recommendationsihrelbiased MRegardinglthe welfareMdmplications,®helbi-

ased recommendations are desirable if the biaskrises from shareholders’ preferences, but not soX
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if itdomes fromMhareholders’Mncorrect beliefs.X

Conflicted PAK

Whenlp > 0, the PA hasitonflicts of interest. To focus on this case, we shut down theinformationX

biasbbriginating from thellemand-side bybhssumingl: = 1o and¥y = 1. XThen®helhextiorollaryX

follows Proposition immediately.X

Corollary 5{Conflicted PA).MAssume v = 1 and¥yy = pXIf®he PA hastonflictdbfMinterestqi.e. X
© > 0)MtdvotingrecommendationXisbiasedandundesirableXo* < oY = oP RThéfirmXvaluddisX

impaired X

It is¥intuitive that the PA’s proxy voting advice isMlistorted by thelonflicts of interest in a wayX
that more positive recommendations are provided.XAfter all, such bias can bring the PAKnoreKX
revenue MFurthermore, the expected firm value isMnferior to the first-best case.MConsistently,®.iX

(2017) demonstrates that the potential®onflicted business of ISS has real, negative consequences.X

5K DiscussionsiX

The widely use of proxybhdvisors in financial¥narkets has drawn regulatorsPttention. In a 2010X
ConceptiReleaseldbnihe U.S.XProxylbystem,Kecuritieskhnd¥ExchangeMCommissionSEC) (2010)X

raised a number of potentialdssues.®or example,X

1.XifandXoMwhatXextentdproxydhdvisorsXievelop,Misseminate XandXimplement®heir®otingX
recommendations¥vithoutthdequatefhccountabilityMorMinformationaldhccuracydnXhelde-

velopment andMpplication of votinglétandards;X

2. if and to what extent proxy advisors are controlling orMdignificantly influencing shareholderi
voting®vithout appropriate oversight, and®¥vithout having an actual economic stake in theX

issuer;MhndX
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3 MiflhndX oMy hatMextentitonflictstbfinterestlbnithelpartdlbfdproxybhdvisorsioulddmpair¥in-

formed shareholder voting.X

ThelSEC’s firstiéoncern speaks to thenformationjuality in the proxybhdvisory market. WelX
doMhotiexaminelnformation®¥roductiondbfheMproxydhdvisorXInstead BveMnvestigateMirivenX
thelprivateMnformation,®heMproxydhdvisordhasdncentives®olbbfuscateMt,MvhichMsMisuallylhel
case forfinformation®ales inlbther®ontexts (e.g.,¥Admati and®fleiderer, 1986; Bergemann et al.,X
2016) XOurkesultMuggestsithatlthelproxybhdvisordvillendMinbiased® otingrecommendationsX
tolshareholdersdevenhough®helproxykhdvisorMsihilor-profitithird partylbperatingdnkhMbne-
shotdgame, which isMlifferent fromMbther¥nformationdntermediaries, e.g. Xell-sidebnalysts.XlhisX
providesHustificationMorheMbusiness¥nodellbffheseMnformationdntermediaries.X

Following theldameMogic, as for thelbEC’s second¥ssue regarding proxybhdvisors’¥nfluenceX
overl8hareholders,Mur resultsduggesthat ®BvithoutMurtherMlistortions,MheMnfluencelhoulddhotX
be altoncern, because the proxyMhdvisor can truly fulfill their duties as anfinformationMnterme-
diary. Inbbther words, shareholders are equally well off in theMollowing twoltases: (i) the proxyX
advisor sells its voting recommendations and shareholders follow them; and (ii) the proxyMdvisorX
sellstall¥tsdprivateMnformation,BhareholdersthemselvesbhnalyzeMheMnformationdinddhenbtasti
votes MThis¥sMruedevenMfihereMskholbversight,XoridheMroxythdvisoroeskhotthavelnkhctualX
economic stake in the corporate. At the same time, our resultsiaution that such ideal setting canX
be fragile given theldrarious potentialldources ofinformationMbias.X

ThelhirdXoncernbkbf®helSECKskhboutithelrealXeffectsbfcorporatelroting KIntuitively,KasX
confirmed in our model, thelonflicts of interest from the supply side bias the voting recommen-
dations and impair firm value.lurther, our results point to theMnformation bias arising from theX
demandMide MvhichMan¥mpairf¥nformed voting as well. It is reasonableMhat the proxybhdvisorX
caters to itsilients’particular preferencesXHowever, when itsitlients have wrong prior beliefsX
aboutMheMrotingMtemlndX i sktonfidentthboutlthelhccuracylbfMtsdnformation,XheMproxybhd-
visor¥nayMailolpuard theMnterestskbftsilients XThiskuggestsdheMimitlbflheseMnformationX

intermediaries.X
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Overall MheMnsightsbdffburdnodellare three-folded.X

1.MInformationdbias,MnformationMlesirability,lindionflictsdbfMnterest,houghlomewhatie-

lated Mre fundamentallyMifferentdoncepts.X

2 XInMreneral@he PA withiXonflicts ofdnterestdssuesdbiased and¥indesirable voting recom-

mendations.X

3. Even anMinconflicted PA may sendlbiased®oting recommendations to shareholders, andX
the recommendations¥naybbr¥naybhot bellesirableMordhareholders Mlependingdbnbiéhare-

holders’ preferencesknd beliefs.X

6X ConclusionX

In this paper, we provide a framework to examineMnformation bias in the proxyMdvisory market,X
andMtsMmplicationsdbnMheMorporateldralue.X

We show that the proxybhdvisorMvithout an actual stake or appropriate oversight, will sendX
unbiased andX¥esirable voting recommendations which helpMnaximize firm value only if the proxyX
advisor has nolonflicts ofdnterest, shareholders have thelorrect prior belief, and they aim toX
maximize firmM&alue XThisdbffers a¥meaningfullstarting point for us toMurther investigate thel
potentialdnformationtbiasdnMhelproxythdvisory marketXnbgeneral Mabproxybhdvisorvithdon-
flictsbbfMinterestMssuesdbiased andXindesirableldotingtecommendationsdolshareholders,®¥vhichX
leadsMoMnefficiency XFurthermore XheMinconflicted proxyMhdvisor¥naylenddbiased®otinglec-
ommendations to cater to itsklients, and such recommendations may or may not be desired byX

shareholders.X
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AppendixX

AN Perceived BenefittandX¥irm ValuelX

As stated infheMext, /' isbbbtained by taking® andX: intolonsiderationfnd®)® iskalculated byX
replacing i withXio inM)*. The firm®alue, here denoted byM), is evaluated by usingMruebprior 1
whenMomputingMprobabilitiesdhnd¥gnoringhy.X

Shareholders in®heMsame believe®he expected benefit offthe proposal is®)" whilefheMrueX
benefitlbfRhelproposalorhareholdersis ° KinkheXnodel®#heMinconflicted PA maximizes®)®”
while a desirable recommendation®hould¥naximizeM)° X

BeforeMderivinglthelexpressionkbfMtheseljuantities XitlskconvenientdoMiefineldheMunctionX
P(x, N, k) asithelprobabilitylhatlheXproposalgetsik voteskbutlbfV whenkeachXshareholderX

independently votes for the proposal¥vith probability¥::X
P(z,N,k) = ChaP(1 — 2)V7F, (A1)

wherel%, = Ic'(Nle)' isidhefbinomialkoefficient.X

LetMo; be the probability with which aandomly chosen shareholder votes for the proposalX
conditionalddnMdhe PA sendingld = 1 and, be the probability of voting inMavor ofddhe proposalX
whenMhe PA sends¥ = 0.Rhat¥sMu; = Pr(v =1|r =1) = ¢+ (1 — ¢)7 andyy = Pr(v = 1|r =

0) = (1 — q)7 Rlherefore, we have theMollowing:X

N
Pr(d=1lr=1)= Y  Plw,N,k), (A.2)X

_N+1
k= 2

N
Pr(d=1lr=0)= Y Plwo,N,k). (A3)X

_N+1
k= 2

31K



Using equations (A.2) and (A.3), we canf®vrite ¥, )9 fand¥) respectivelybhs¥ollows:X

N N
wP:M(l_QQ) Z p<w17N7k)+“02 Z P(wﬂvNak)
p=N+E1 f=It1
2 2
N N
- 7(1 - :u)(l - Q)2 Z P(wlv N, k) - 7(1 - M)(ZQ - QQ) Z P<w07N7 k)v
k=00 k=10
N N
wo :,U/0<]- _92) Z P(whNak:)—’_/'LOQZ Z P(CU(),N,k)
k=04 k=14
N N
— (1= po)(1=0)* Y Plwr,N.k) = v(1—po) (20— 0*) Y Plwo, N, k),
p=Nt1 p=Nt1
2 2
N N
wzluO(l_QQ) Z P(wlaNak)_'_:uOQQ Z P<w0>Nak)
k=N+t1 =N+t1
2 2
N N
— (1= po)(1=0)* > Plwi, N,k) = (1= po) (20— 0*) Y Plwo, N k).
k=10 k=2
BX ProofsX
ProofldofPropositionXX

Whenly = 0M.e..lhobhareholder®purchases PA’s recommendation, by AssumptionX Mlllhare-

holders cast their votesliccording to their prior. Thus, each shareholder votes “for” if and onlyX

if

~
> —
M_1+7

Whenly > 0, we fixlheltut-off pointlh ofdhe PA sending = 1.8upposeMhatdéhareholderX

choosesMobhcquirelthe PA’s recommendationMnd receives¥ = 1.KX5hareholder¥ canlthangelheX

voting result if and only if she is a pivotal shareholder, i.e., the number offifor” votesmongltherX

shareholdersMs exactly@% Menote the event of being pivotal asiP/V; X[henMorMhareholderMd X
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the payoff of votingXfor"®onditioning on the event of being pivotal isX

Pr(0 =1|r=1,PIV,) —~vPr (0 =0|r =1, PIV;) (B.1)¥
Pr(PIVi|d=1,r=1)Pr(r=10=1)Pr(f =1)

—yPr(PIV;|0 =0,r=1)Pr(r =1/ =0)Pr (0 =0)

Pr(r=1,PIV;)
Pr(PIVijr=1)[Pr(r=10=1)Pr(0§ =1) —yPr(r =1/ =0) Pr (6 = 0)]

Pr(r=1,PIV;)
Pr(r=16=1)Pr(#=1)—~vPr(r=1/0=0)Pr(0 =0)
Pr(r=1)
mp — (1 —mo) (1 — p)
mp+ (1 —mo) (1 — )
(1—0)p(l+o -7y —p) -0
mip 4 (1= m0) (1 - p)

Note the second line follows because the true state isMinobservable to shareholderd MhusX

Pr(PIVi|0 =1,r=1)=Pr(PIV;|0§ =0,r =1) =Pr(PIVjr =1).

Forl8hareholderd to vote “for,” it must be the case that equation (B.1) ishonnegative, which holdsX

whenX
1— ) —
0> w (B.2)R
Y1 —p)+p
Therefore MfX
YA —p)—p
o< —//———,
Y1 —p)+p

the shareholder who acquires a positive signal is notlwilling to vote in favor of the proposal. X

Since the shareholder with a positive recommendation is theMnostHikely type to vote in favor ofX

y(A—p)—p

the proposal, no shareholders are willing to vote “for” whenlp < e

Similarly, if8hareholderld receives r = 0, the payoff of votingRfor"®onditioning on the eventX
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of being pivotal®an be computed asMollowsX

Pr(@ =1r=0,PIV;) —~vPr(§ =0|r =0, PIV;)

_Q-m)p—nm (=) _elre—y(1=pn2=0] 4y

(L =) p+mo (L —p) (L=m)p+mo (L —p)

For thelhareholder to votebhgainst the proposal, equation (B.3) needs to befhonpositive ¥vhichX

holdsM¥vhenX
QS—%“_“) . (B.4)
YL —p)+p
ByBhelameNogicBvhen® > 20— a]l®hareholdersdvill vote for the proposal X

Y(I—p)+p’

Whenly € (0, 1) XortheMininformed shareholder@helpayofftdbf oting for X onditionalkbnX
the eventf beingMpivotalMsX

1
Pr (P1V;)

(51 + ) = 4(1 = 1)(1 = 0)) + Pr (PIVilr = 0) oo 7 (1~ ) (2 0)) ). (BT

Pr (0 = 1|PIV;) — v Pr (0 = 0|PIV}) = (Pr (PIVijr = 1) (1 — o) x

We now prove bylontradiction that equation (B.5) equals to zero in equilibrium; that is, theX
uninformed shareholderMnustMise a mixed votingtrategy.lbupposebhliMininformed shareholdersX
vote “for” for sure. Then a randomly®hosen shareholder will vote “for” with probability one if theX
PA’s recommendation is r = 1, and¥vithbprobability ¢ iffhe PA’s recommendation¥si = 0.5oMniX
uninformed shareholderifinds her being pivotal if and¥nly ifd = 0. However, induch a situation,X
theMininformed shareholderdanXnfer®helprivateMnformationtbffhelnformed shareholdersfndX
figure out State 1 is the more likelydbtate, which makes her not want to vote for the proposal X
Therefore, in equilibrium, theMininformed typeltannot always vote for the proposal. The sameX
argument applies to the case when theMininformed shareholder always votes against the proposal X
TakenMogetherMininformed shareholders¥nustMise a mixed votingMtrategy in equilibrium.X
Letl € (0, 1) be theMininformed shareholders’ probability of voting for the proposal. GivenX

that theMfraction of the shareholders who purchase PA’s recommendation islf, for a generic®hare-
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holderXher¥probabilitybb i otingX for ®onditioningfonRhelevent®d = 1 iskPr (v; = 1|r =1) =

q + (1 — q) T Rlherefore,X

N

Pr(PIVi|r = 1) = CyZ,

N—-1 N—-1

g+ —g)r] = [1-¢(1-7)] 2 X (B.6)

Similarly,Xor®XenerickhareholderXher®probabilitybbfiotingX for KeonditioninglbnXheXeventX
r = 0isdr (v; = 1|r = 0) = (1 — ¢q) 7,Mand¥husk

Pr(PIVijr=0)=Cy%, [(1—)r] " [1—(1-q)r]" " R (B.7)

Plugging equations (B.6) and (B.7) into equation (B.5) and®etting it to be zero, we obtainX

2

—1

0=(q+1—)7) = (1—q)(1—7)"7 (1 - o)[u(l+0) — (1 — p)(1 — o)]

—1 N—-1

+((1=gr) > Q=1 =q)7) = o(pe =71 —p)(2-0)). (BB

2

Based on equations (B.2) and (B.4), we haveX

(1—=0)[p(14+0) =71 —p)(1—-0)]>0

andX

olpo—~v(1—pu)(2—0)]<0.

We define M asMollows:X

_ xa ely (1 —p) (2—0) — pel
"= \/(1—Q)[M(HQ)—v(l—u)(l—@)]>0' ")

Sinceld [y (1 — ) (2—0) —po]=(1 =0 [u(1+0) =71 —p) (1 -0 =71 —p)—p, M <1
whenMy < ﬁ,%ndw > 1 whenly > +#- KRearranging equation (B.8) webbbtainithatitheBRHSK

e

of equation (B.8) is positively related to a quadraticMunction of 7: h (1) = (1 — ¢) (1 — M) 72 —
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(1 -2q— M)7 — qRWhenly < 180lvinglh (7) = 0 we obtain 7 asMollows,Mvhere the rootMhatX

does not lie between 0 and 1 isbbmitted:X

(1—=M—2q)++/(1—M)2+4¢2M
— 0= iy # 75,
- 2(1—-q)(1-M) 1=p (B.10)

N =
B

I
—
[
=

whichMan be rewritten as in (5).X O
Assumingdbnihe equilibriumbpath, welhavethelollowingiorollary that¥will befisefulorX

future discussion.X

Corollary A1.XForlll) < q < 1 andV[ > 0,MvelhaveX
1N > %,% < (>)0 wherd < (>)1 — p ana% < 0; and
2RI < 5 BT > (<) 0 whenld < (>) 1 — p and&l > 0.

ProofXTakingMlerivative of 7 with respectMolf yieldsX

o (MA1)\/(1- M +4¢2M — (1 - M) —dgM [ <0, ifly < £
a—q = — = (B.11)

2(1— M) (1 - q)* \/(1 - M) + 4g2M >0, i > L

This is because®M + 1) [(1 — M) + 4¢>M]|—[(1 — M)* + 4q]\/[}2: [(1—M)* +4gM]4M (1 — q) >

0. TakingMlerivative of¢ with respectMoM\/ yieldsX

or
oM

" {\/(1 — M)? +4¢2M — (M +1)¢
= <0, (B.12)
(1= MP (1= q) /(1 - M)* +4¢2M

as{l — M)* +4¢°M — (M +1)*¢* = (1 = M)* (1 - ¢*) > 0B < £ K

oM 4M (= (1= ) (1= (1 = o) — po) ) > (<)0
]

do N-1 (Qh(l —1)(2—0) = pol(1 = o) (1 +0) —y(1 = p)(1 - o)
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whentd < (>) 7= u+u|ZAndEMy> M~ ()0 whenlb < (>) -2

T-p>" 90

Mhus¥fdy < —+—

7(1 ®) +u

‘g—z < (>)0 when® < (>) 2 Rand®fly > L KT > (<)0 whenp < (>) 2= u)

7(1 w)+p’ 1-p>" 00 Y(A=p)+p

Therefore MorfallM) < ¢ < 1 andXV/ > 0,X

I < (>)0 when® < (>) 2% “ iy < o

(A=) +p’ B (B.14)X
g—; > (<) 0 whenlb < (>) Wl(lu“ﬂl, iy > £
) T —
Also®¥vhenl = )“ Ewrt g} =0. O
ProofldofPropositionXeX

At thelinformation-purchase stage, a shareholder will use a mixed strategy onMnformation acqui-

sition (¢ € (0, 1)) only when the value of recommendation is equal to its price. To determine thel
fee, we need to firstitalculate the value of the recommendation. Suppose shareholderd purchasesX
the PA’s recommendation. If8he receives¥ = 1, shareholder i’s payoff of votingfor” for sure vs.X

votingRfor Mvithdprobability 7 isK

Vg, olr=1) (B.15)K

=(1—7)[Pr(0=1|PIV;,r =1) —~vPr(0 =0|PIV;,r =1)] x Pr(PIV;|r =1)

mip = A= 7o) (L= o) 250 . ra

(1) BT Wil (= g) 77 (1= g) (1= 7)
Note that since the payoff of votingltonditional on the non-pivotal case is zero, there is only onel
term in equation (B.15)8imilarly, if she receives r = 0, shareholder i’s payoff of votingRagainst™X

fordure vs. votingXagianst”®vith probability® — 7 isX

V (g, olr = 0) (B.16)K

= —7[Pr(0 =1|P1V;,r =0) —yPr (6 =0|PIV;,r =0)] x Pr(PIV;|r =0)

(L—m)p—mo (1 — p) [ 25 N1 No1
— T =) Oy [(1-g) 77 1= (1- )77
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http:thePA�srecommendation.If

Therefore, the overall®alue of recommendation isX

Vg, 0)=Pr(r=1V(golr=1)+Pr(r=0)VI(qolr=0) (B.17)K
= (1 —7)[mp—~(1—m) (1 —p)]Pr(PIVir=1)

(1 =) g — 7o (1 — )] Pr (PIVi|r = 0)

= [mp — (1 —=mo) (1 — )] Pr(PIVi|r =1)

~ (-0 —71-p)(1-)C g+ (1-9 7T [1-g -7 B

NoteMhebthird equalitybhisesX

0= [mp—~(1=m) (1 —p)]Pr(PIVir =1) (B.18)X

+ (1 =m) p—ymo (1 — w)] Pr(PIVi[r = 0).

The proof of equation (B.18) is asMollows.Mased on equations (B.1) and (B.3), thelight-hand-sideX

(RHS) of equation (B.18) can be re-written and®¥implified as below:X

[Pr(0 =1r=1,PIV;) —~vPr (0 =0|r =1, PIV;)| Pr (r = 1, PIV})
+[Pr (0 =1r =0, PIV;) —vPr (0 = 0|r = 0, PIV;)] Pr (r = 0, PIV})
=Pr(@=1,r=1,PIV;)—yPr (0 =0,r =1,PIV})]
+[Pr(0=1,r=0,PIV;)) —yPr (0 = 0,r = 0, PIV})]

— Pr(§ =1, PIV;)) —~yPr(0 =0, PIV)

— [Pr (0 = 1|PIV;) — v Pr (0 = O|PIV;)| Pr (PIV})
= 0.

Thelast equationMollows equation (B.8).X

Next welheed tob$olveld* bydomparing®helnformation®ralue®” and®#heMnformationMeelf X
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Setting¥ (q, 0) = f, we canB8olvely forlgivenf andlb Kirst, we defineX

No1l / . (B.19)

Oy (1=0)[n(1+0) =7 (1 —p)(1— o)

G

Then®/ (¢, 0) = f can be re-writtenbsK

g+ (1-g)7](1-¢)(1-7)=GHK (B.20)K

Plugging equation (5) into equation (B.20), we haveX

Mg <\/(1 ~ M) 4 4Mg? — g — Mq)

F(q) = TV =G. (B.21)

Now we want to show that there exists a uniqueMnaximum point of" (¢) forly € (0, 1).KDefinel
theRleft-hand-sideMLHS) of equation (B.21) to be F' (¢)BinceM1 — M)* 4+ 4Mq> — (¢ + Mq)® =
(1—M)*(1—¢? > 0RF (q) > 0RItRsRasyRoltheckhatlF (0) = 0 and®F (1) = 0XTakingX

derivativeldfi¥'(¢) with respectdoly anddakingfimitsBvebhaveMim, % = (1MM)2 > (0 andX
lim, Cfl—s = 1_+_AJ\44 < 0. TakingecondMlerivative of F' (q) with respectMolfj, we obtainX

11— M+ 16M2¢3+6qM (1—M)?

dQ_F —9M [(1_M;2+4M‘12]%
dg® (1— M)
11— M+ 16M2+6M(1—M§)2
_ 2 2
— oM [ ]\é) +4M)|
(1 M)
2M (14 M?
— _(—+3) < O
(1+ M)

TheMnequalityMollows becauseX

0 [ 16M2¢ +6¢M (1—M)*\  6M(1— M) .

90\ [(1- M) +aMg]? (1= M)+ 402
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TakenMogether, F'(q) increasesromM) and®henMlecreases®ol) asiy moves®romM) toll,KandXtX

reaches itsMnaximum at anMinterior point. Define thisMnteriordnaximum point to belX

Mq<\/(1—M)2+4Mq2—q—Mq>

qg= arggnax 1= )2 (B.22)X
Let)" (§) = G and solve the fee thatMatisfies the equationX
~ N—1 N1
F=F @ O [mp— 21— m0) (1 — )] (B.23)%

Therefore BvhenXf > [/ > F (¢) and®husl* = 0.XWhenXf = f RhereXs@RiniquelsolutionX
to equation (B.21),Xvhich isllenoted byl as in (B.22)XWhenXf < f Rherefre®woRolutions®oX

equation (B.21) and¥hey are given in equation (9).X [

Proof offlLemmaMX

Inbgeneral, the perceived benefit isX

N N
WP =p(1—0%) Y P(wi, N,k)+pg® Y Plwo, N, k)
k=1L k=10
N N
— =
UsingMheMactMhatX
N
> Pla,N.k)= B(N—+21 N_+21) ’
kaéH 2 1 92
we havelX
N+1 N+1 N+1 N+1
B (T’ T) O = [p(l = 0%) —y(1 = p)(1 - 0)*|B (MQ 5 T)
N+1 N+1
Flgt =901 = wize = B (w5 N0 (B
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wherelB(z;a,b) = [ t°7'(1 — t)*~'dt is®heRncomplete beta¥unctionfnd®B(a, b) iskhe betaX

function. Taking theMlerivative of the RHS of equation (B.24) with respect to o, we haveX

2(v(1 = 0)(1 = p) — o) (B (Wl? N2+ 1%) P (wo; N; 1¥)>

or | (1 —0*) =71 — )1 — 0)*| B, (wi; 5, 52)

+(1—q)5
90 | L lug? — (1 — 1)(20 — 08)] Buy (wo; L, A1)

It iskeasy to verifylhatd3(x; a, b) is¥trictlyMncreasing®vith respect to: bykalculatingiX

N+1 N+1 -
B, (x; 2* T+) — (2(1—2))"F" > 0. (B.25)

Thus 3 (wn; 20, 20) — B (w860 20 5 0, B, (wys 22, XY = (g (1 - )r) 7 (1 -

Q)(1— )% BandiB,,, (wo; XL, YH) = (1 - q)7)F (1 — (1 —q)(1 — 7))"7 RUsingRthem®

2

we haveX

[1(1 = 0*) —v(1 — p)(1 — 0)%| B, (w3 M5, )

Hpo? — 71— 1)(20 — 0%)] By (wo; Y2, 51)

(l—o®) =1 =1 =02 ((a+ 1 —gn)(1—g)(1—7)) %

e =41 = )20 — A (1 —g)r(1 = (1 —g)7)) =

[un

Using equation (B.18),MneManioncludeX
N+1 N+1
L= ) = (1= )1 = 0P8, (w15 2y, 2 ) ¢

[1o® — (1 — ) (20 — 0%)] B, (wo, —

ThereforeX

<N+1 N+1) oYP
B , =
2 2 00



ifih < (>) SH5f

Taking theMlerivative of the RHS of equation (B.24) with respect to ¢, we haveX

W1; 2 ’ 9

( .N+J<N+1)

T 1—0%) —~(1 = — QBW1 wl;%,%
((l_q)a ) [1(1 = 0%) = v(1 — p)(1 — 0)*] B, ( ) 527

Fpo® — 7(1 = 1)(20 — 0%)] By (wo; M2, L)

Similarly, we haveX

N+1 N+1\oy" ) 5 ‘N+1 N+1
BN ) G == @) a0 0B (s S ) 0
byMising equation (B.26).X O]

ProofldofPropositionXX

The first part of PropositionX followsM.emmaX immediately. For the remaining twobparts, wel

writeM)? as®

N N
V0 =po(1—0*) > P(wi,N.k)+pod® Y Plwo, N, k)
k=10 k=14
N N
(1= o)1= 0)* Y Plwi, Nok) =v(1—po) (20— ¢°) Y Plwo, N, k).
=N+1 k—=IN+t1

2 2

Through theléame process, we haveX

B (N;L_17 —N; 1) Y0 = [uo(1 — 0%) —y(1 — mo)(1 — 0)°| B (wl; % %)
+ [100” — v(1 = p0)(20 — 02| B (wo; Nl %) |
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TakingithelerivativelbfhelRHSKbfitheblhbovelequationdwithiespectio o and¥pluggingly =

v(wl(i;)#lu in, we havelX
2 — N+1 N+1 N+1 N+1
2= p) (pf, NELNALN pf N+L N+
v —p) +p 2 2 2 2
which is positive (negative) iffls > (<) uo Rlherefore MW < (>) 0P il > (<) po. O

TheMollowing¥emma isMised for the proof of Proposition.X

LemmalA 1.XWhendy < (>)(15—m,IXdeZhavle7\/[ < (>)1R/(1 - M)2+4Mq? > (<)2MqFandX

2g > (<) /(1= M)? + 4M¢*R

Proof®WhenMy < —£— NJased on equation (B.9) webknowlthat M < 1Rhusk{ = (1 — M )2 +

AMqg* — (2Mq)? = (1—M) +4¢°M (1 — M) > 0BSo®\/(1 — M)? + 4Mgq?> — 2Mq > 0. ToX

showRq > /(1 — M)2 4+ 4M¢?, it is equivalent to8how 4¢> > 1 — M. Plugging equation (B.29)¥

intoMlg®> > 1 — M and we obtainX

42 >1— M < (1+ M)\/4M + N2(1 — M)2 > (—=M*N — 4M + N)

& ((1 + M)\/AM + N2(1 — M)2>2 > (=M?N — 4M + N)?

& (=8N +4)M? — 8M?* + (8N + 4)M > 0.

It is easy to verify that the last expression of the above equationtholds for all\/ < 1 andXV > 3.X
Whenky > based on equation (B.9) we know that M > 1. Plugging equation (B.29) intoX
H we obtain¥hatiX

(M —1) [4AM 4+ N — M*N + (1 4+ M) AM + N? — 2MN? + M?N?]
2N

H =

xt M —1.

NoteBhatl] ot M —1 sinceM4M + N — M2N)? — (1 4+ M) (4M + N2 — 2M N2 + M2N?) =

4(M—1)M (M —1+2N (M +1)) > 0whenXM > 1®hus® /(1 — M)%2 4+ 4Mq> —2Mq < 0

whenl§ > (T_Lm.ﬁfinally,&q < /(1 = M)2 + 4Mq? holds becauseRq < 2gv'M < /(1 — M)? + 4Mq?
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whenX\/ > 1.X ]

ProofldofPropositionMX

At the profit-maximization®tage, the PA chooses the feelf and thelut-off point?d toMnaximizeMtsX
profits. Given the selected equilibrium, the PA’s problem is equivalent to choosing thefinformedX
fractionddy andMhebltut-off pointhdh: max, , 7 = ¢V .X

Forithelbptimally, weltakelhellerivativelbfMr with respectMolly anddetdtdobdero (V' iskgivenX

by equation (B.17)):X

O=lg+(1—-qg)7](1-q)(1—7)

et (1= r -0 ) (G- =20 -g).

Inserting equations (5) and (B.11) into g—gﬁ)\/e%btain&hat&hems%f@g—g is positively related toX

h1(q) BvhereX
gMT (q)

2(1— MY /(1= M) +ag2M

hi (q) X (B.28)K

and" (g) = (1+ ) (1 — M)> + 8MNg? — 2Nq (M + 1)/ (1 — M)* + 4¢2M BoteBhativen
q € (0,1),8helignbdfth; (¢) dependstbnMhelignddfX’(¢). To determinelhelignddfX’(¢), we first¥
havel

lim () = (1~ M)? (N +1) > 0,

q—0

andX
limI (q) = — (1 — M)*(N —1) <0.

q—1

ByRheXntermediatelaluelheorem Rherelexistsdhtleasttonelbolution®olh; (¢) = 0 whenly €

(0, 1) . TakingMerivative of I' (¢) with respectMolfj yields a negative second-order®onditionX

I (q) ot 8gMy/(1 = M)? 4+ 4¢2M — [1 4+ M* 4+ M (M + 1) (8¢ — 1)] <0,
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ThelnequalityMollowsMromXheMact®hatorlhny®y € (0, 1) and¥V/ > 0K

2
(SQM\/(l - M)’ + 4q2M) — 1+ M3+ M (M +1) (8¢ - 1)]°
— —64M*(1— M) ¢ —16M (1 — M)* ¢* — (1 - M)* (1+ M)* <0.
Let&heolution&o@% = 0 be ¢*. WelkhustknowMhat®¥vhenly < ¢* X (¢) > 0 and®vhenly > ¢*,

I'(¢) < 0XThereforelgivenkiny® thelbolution®olh; (¢) = 0 (and®hus g—g = 0) isMinique,fandX

maximizesM¥rXolving equation (B.28) yieldsftheMnproper rootstare neglected)X

\/4M—N(1—M)2+(1+M)\/4M+N2(1—M)2

q(0) = NI . (B.29)X

Whenkp = 0

Whenlp = 0,MorMhebdptimalld, we utilizelheMactihatMheMnonotonicitybdfdr isheldamelhsihatX
offlog () and#akeiheMlerivativelbfdog(m) with respectMolb. Assuming®y # £ andXisingithel
factihat in equilibriumif = V/, we obtainX

dlog(m) 2[y(1 = 0)(1 — p) — pol N—-110G

o 1-o)u(l+o)—r1—0)1—w] 2 Gao’

wherell~ is defined by equation (B.19). Using the expression in equation (B.21), we obtainX

Olog(m) _ 2[y(1 = 0)(1 — p) — o] N—110G oM
Do (1— o)1+ o) —v(1—0)(1—p) T GOM 9o (B.30)

andX

0G  q2M*¢® +6Mq¢* + (1 — M)? — q(3M + 1),/(1 — M)? + 4M¢?]
oM (1= M)/(1= M)+ 4M¢?

. (B.31)
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Note that the first term of equation (B.30) is positive (negative) when o < (>) w?l(i;)ulu' To verifyX

theBigntb < Foticelhati

(2M2¢% + 6M¢? + (1 — M)?)* — (q(8M + 1)y/(1 — M) + 4M¢?)° =

(1= q)(1+q)(1 = M)*[(1 — M) +4Mq® — 40,

ByML.emmalA 1,Rhelignfof1 — M)? + 4Mq? — 4M?¢? iskhelbameFasXl — M KTherefore XheX
numeratordinddheMlenominator of equation (B.31) share&he&ame&ignﬂ—lence,&g—ﬁ > ( forbhllX

M #1R

Whenly < £ RPM jsihlso positivelnegative)Bvhenfp < (> 7(1 ” . (seelCorollary Al).
do p g

1—p? y(1-

Therefore M isingle-peaked aroundﬁi with respect tobb When@y < H

(1—p)+np
Fortfheltaselbfldy > -, we plug equation (B.13) into equation (B.30) andbbtainX

dlog(m) 2ly(1 — 0)(1 — p) — g N
do (I =)l +0) —v(1—0)(1— p)]
2M 0G (= (1= p)y)(v(1 = p)(1 = ) — o) )
G OM \ o[v(1 — p)(2 — o) — pol(1 — o)[u(1 + o) — (1 — u)(l —0)]
_ 2v(1 — o)1 — p) — pg) (HﬂaG — (L—p)y )
(I =01+ 0) = (1 — o) (1 — p)] G OM oly ( — 1) (2—0)—pol)”

Therefore,Bolhowlr isBingle-peaked around@u with respect tolb, we need todhowi

Y(1—p)+p

M oG (1—p)y—p
G OM o[y(1 — p)(2 — 0) — pel

M 0G ] 1 <1
G oM ME

<1,

which®an be simplified to

byMisingMheMactMhatX

(I=pw)y—p=0o(1—-p)(2-0 —pol—(1—0)u(l+0)—v(1—p)(1-o)
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SinceM\/ > 1 whenl§ > - o itis sufficient to showl% > £ anertlng equations (B.21) and (B.31)

1nto|% > a M, we haveX

[ q(\/(l—M)2+4Mq2—q—Mq) i
G oG =M >

M7 oM T | a2 eera+(1-M)P—q3M+1) A MM

(1-M)34/(1—M)2+4M¢?

VI —M)?2+4Mq —q— Mg >
A q(8M+1)y/(1-M)2+4Mq2 - (2M2q+6Mq2+(1—M)?)

(M=1)y/(1-M)2+4M¢q?

M((1—M)*+4Mg?*) —q(M? —1)/(1 — M)2 +4Mq> >

q(3M +1)\/(1 — M)2 +4Mq? — (2M?¢* + 2M¢?)

(1—M)*+4Mq* + (2Mq* + 2¢*) >
q(M +3)y/(1 — M) +4M¢>

e 1-q)1+q) (M—-1>%U4¢+M—1) > 0.

TheMastMinelbfhelhbovelequationXskbbvious¥vhenXV > 1 (whichXsialid¥wvhen v > )X

1—p
Therefore ¥ isiingle-peaked around&vgﬁﬁ with respect tobb whenldy > £

Whenky = ﬁ,w =1 and¥ = %.lel"hus, equation (B.30) is reduced toX

Olog(m) _ 2[y(1 — o) (1 — p) — po
o (1= 0)[u(1+0) =7(1 = 0)(1 — p)]
Hence Xr is&lso&ingle—peaked&round@w withKespectlolp whenly = ﬁ.&ln&um,&helzl
optimal¥ralueMordd isbp* = 7(1 u WhenIZIO = 0.
Whenkp > 0

WhenXp > 0, the PA’s problemMtan be rewritten asX

n;%xw =qV + [mpo + (1 — o) (1 — o)
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We takeMlerivative of m with respectMobp:X

or  9(qV)

90 o0 T 2(po + 0 — 1 = 2p00)¢p- (B.32)

BasedlbnRthelprooffbftheltaseRvherely > 0(¢qV)/0p = 0 i = v(1 — p)/(y(1 — p) + p) ¥
Plugging 0 = v(1 — p)/(7(1 — ) + p) into equation (B.32) yields 0m/0p < 0.KThusBvhen®heX
PA isitonflicted, the equilibrium o* < (1 — p)/(v(1 — p) + p) K N

CorollariesM to 5 immediatelyMollow Propositions} and 4 and thus we omitMheir proofs.X
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