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1. Introduction

Information transmission is a common occurrenaecionomic life. Transmission
occurs even when only soft/unverifiable informattam be transmitted and the incentives
of senders and receivers are not well aligned. fBatecompetitors sometimes share
information, such as when business or academiaitecs discuss the characteristics and
ability of individuals they would both be interedtm hiring or when corporate raiders
discuss potential takeover targets. The drawbaskarfing information in this way is that
the conflict of interest makes the source unreéiadowever, , when acquiring
information is costly, market participants can et sharing this information, possibly
in return for some payment, thereby creating a etade information. Clearly, the lower
the rivalry of information or the higher its colie more likely soft information is to be
transmitted or sold. The literature on cheap-talkngs initiated by Crawford and Sobel
(1982) establishes the conditions under which sdfirmation can be transmitted in
strategic settings.

This paper reports on a series of experimentatgstie viability of a market for
information. There are several reasons that sud@xparimental analysis of these issues
could be interesting. On the one hand, previousexgental (and empirical) evidence
shows that real subjects often tell the truth evban this goes against their self-interest,
suggesting that they derive utility from not breiagha truth-telling norm. This could
strengthen the case for a market for information.t@e other hand, any game with a
cheap-talk element features multiple equilibriag dx@nce, it is conceivable that real
players have some difficulty in coordinating thgiay. In our experiments, we find that
markets for information are fragile. The reasomslics outcome are rather different from
those we had anticipated. Our experimental subjeciside low-quality information
even in situations where doing so does not incréigsemonetary payoff. We show that
this is not because subjects play a different (lmadpoequilibrium. In fact, through the
analysis of subjects’ behavior in another gamefing that the individuals who adopt
deceptive or non-informative strategies tend tceh@wious or non-pro-social traits. The
poor quality of the information transmitted leadsatcollapse of information markets.

With the objective of understanding this probleng study a stylized model in
which information can be acquired and then transchivia non-verifiable reports, prior
to trades in a market. More specifically, we irtigege a market in which a single unit

of an object is sold via a second-price auctionwhich several potential buyers can



participate. The object has a number of possibietias, and each buyer cares about
only one of them, chosen randomly (and indepengenthe seller has no utility for the
object. None of the agents knows the true variéth® object, but they can learn it by
incurring a cost. In addition, there is a marketvimch information can be exchanged.
Any agent who acquired information can post a paitcehich he is willing to sell a non-
verifiable report to other potential buyers.

Assuming that agents have self-interested prefeseaad do not derive utility
from truth-telling, Cabrales and Gottardi (2014gnbeforth CG, characterize the
equilibria in which agents always send truthfulagp when they learn they are not
interested in the object, and are thus indiffelettveen lying and telling the truth, and
otherwise send an uninformative message. Whenn#bon costs are not excessive
there is usually only one trader who acquires mfmfon and then sells a report to other
agents. The report is sold at a price that is peshiut sufficiently low such that all but
one of the buyers who did not acquire it directlyghase the message.

We ran a series of laboratory experiments basdtlisgame. The baseline game
considered has two possible object types and hwaantial buyers. The cost parameter
is set at a level such that in the equilibrium eltarized byCG, one agent acquires
information directly, one agent purchases a regdtthe last agent remains uninformed.

Our results are quite conclusive, in that the miaidkanformation does not appear
to work well and is more fragile than what the tlygaredicts. We find there are far fewer
purchases of reports from informed players anthenast repetitions of the game, these
purchases decline further and practically disapp€hae reasons turn out to be rather
surprising. As expected from the previous experialditerature on cheap-talk games,
we observe numerous truthful messages from selfen§ormation who are interested in
the object, though this typically increases the aeanfor the object and thus the price
paid in the auction. This clearly favors the emangeof a well-functioning information
market. This effect is, however, counteracted bgtlaer one working in the opposite
direction: many sellers of information who find thlaey are not interested in the object
either lie or send uninformative messages.

The fact that some uninterested informed playeesramt sending informative
messages is a novel finding, to the best of ounkexdge. To understand this behavior, it
Is important to note that, when a seller of infotira is not interested in the object and
truthfully reports its properties, the agent buyiihg information with positive probability

likes the object and, in that case, gains it aaprice. As a consequence, the receiver’s
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expected payoff is higher than that of the serifitre seller is envious or non-pro-social,
he may thus prefer to lie and thereby lower theoffayained by the buyer of information.

Of course, alternative explanations are possibde.example, a babbling equilibrium

could prevail in the message game, with agentsigingmdomizing in their reports or

sending the same report regardless of the objggtés as this would also clearly lead to
the collapse of the market for information.

It is not easy to find sufficient evidence directlpm theCG game to properly
compare these alternative explanations. This isum there is little, and declining,
activity in the market for information, which imp8 that few reports are actually sent,
and hence limited information is available on tbparts sent by sellers. For this reason,
we conducted additional experiments for a sendmiver game that has a similar
equilibrium structure as the message componentuofull game. For those additional
experiments, we also elicited risk attitudes anda@references from the subjects.

The results of this second set of experiments suiphe conjecture that agents’
social preferences play an important role in exytgj the surprising behavior we
observed in agents’ reporting. Individuals who aresious and non-pro-social are
considerably less likely to tell the truth whenythdo not like the object. Even more
surprisingly, these senders also lie when theytlikeobject and the receiver does not.
This reduces not only the sender’s payoff but tiab of the receiver. Thus, given selfish
preferences, the behavior of these senders isImegtaesponse to the observed behavior
of the receivers. Moreover, we find no evidence gwubjects are playing a babbling
equilibrium.

Notably, the novelty of our findings can arise iartpbecause of a subtle but
important difference between the game we considdrthe class of standard sender-
receiver games examined in the experimental ched&gierature, following Crawford
and Sobel (1982). In the usual experimental implegaten of those gamédruth-telling
(or, more precisely, separating) equilibria existew the interests of the sender and the
receiver are aligned and, more important from anspective, their monetary payoffs
coincide. In this case, both sender and receivietlgtgain from the sender’s truth-telling
behavior. In fact, the experimental evidence shthas in those situations, truth-telling
behavior prevails. When the payoffs of the sendwt @eceiver conflict, truth-telling

behavior is not consistent with equilibrium, altigbuit is sometimes observed. In

! See, e.g., Dickhaut, McCabe and Mukheriji (199%)ni et al. (1998), or Cai and Wang (2006).
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contrast, in our setup, truth-telling behavior @nsistent with equilibrium when the
sender's monetary payoff is lower than the rec&yend the sender’'s payoff is not
affected by his truth-telling behavior. In this eag/ie observe significant deviations from
truth-telling.

We show that our results concerning the collapsth@finformation market are
robust to variations in the design of the experimenparticular to the consideration of
the case in which the sender cannot participatesiauction and hence there is no conflict

of interest between the sender and the receivespairts.

1.1. Literature

First, we should mention the seminal work of Cradfand Sobel (1982) on
strategic information transmission, which studiesvhthe alignment of preferences
between sender and receiver affects informatiamstrassion (Sobel (2013) reviews the
vast theoretical literature following that pap&3.noted above, with respect to that paper
(and the subsequent literature), we consider @reift and richer game structure that
allows for some novel results. In particular, theoaint of information available to agents
is endogenously determined, and we allow paymenie trequired for the transmission
of messages. Crucially, the alignment of interéstsveen senders and receivers is not
commonly known, as it depends on the preferencéseafender and the realized type of
the object

The experimental literature on information transite has concentrated
primarily on analyzing sender-receiver games ar@an@rd and Sobel (1982). A first
series of papers (e.g., Dickhaut, McCabe and Myk{i€95), Blume et al. (1998, 2001),
and Kawagoe and Takizawa (1999)) demonstratesathan the interests of the sender
and receiver are well aligned (the underlying gé&rane of common interest), play tends
to converge to informative/separating equilibrialth@gh other equilibria
(babbling/pooling) exist. A more recent strand lod titerature (see Sanchez-Pagés and
Vorsatz (2007), Kawagoe and Takizawa (2005), CdMdiang (2006), and Wang, Spezio
and Camerer (2010)) finds more evidence of trullimte than the most informative

equilibrium in Crawford-Sobel would predict in gasni@ which interests do not align

2 There is also a relevant theoretical literatued tudies information transmission when agents naag
a preference for telling the truth (see Kartik,avtani and Squintani (2007) and Bolton, Freixas @hapiro
(2007)).



well, which can be explained by a truth-telling moMVhile in our experiments we also
find some evidence of aversion to lying, we als@arbe a substantial amount of
deception/misinformation even when lying does muirease the senders’ payoff but
reduces that of the receivers. This tends to bectse for subjects who display
(independently measured) non-pro-social or envpyaterences.

Gneezy (2005) also explores deception for messagagess who sometimes do
not (substantially) benefit materially from the dption, while the receiver is
significantly harmed. We will discuss this workgaeater length in the main body of the
paper when we comment on our results. Here, itaghwnoting that although there are
relevant differences in the design of the experimmiween his and our paper (for
example, in Gneezy (2005), the experimenter doemfaym the receivers of the payoffs
of the sender, who is then unaware of the poteoatiaflict of interesty, the proportions
of lying and truth-telling behavior are similar ieten the two papefsAn important
difference is that the senders in Gneezy (2005ay@vwhave a strict incentive to deceive
others if they are self-interested. In our setogdme situations, senders have no benefit
from lying if they are self-interestéd.

The sender’s expectations regarding the receivesjgonse play an important role
in assessing truthful behavior by the sender. 5(9) examines this issue in the setup
of the same games considered by Gneezy (2005jirgibeliefs from senders regarding
whether their recommendation will be followed. Hews that senders sometimes expect
their recommendation not to be followed and thdirthe truth (which in that case leads
to the sender’s preferred outcome). He then mdieeargument that those “truths” should
be called deceptive, which means that some behthabrappears to be altruistic when
one does not consider senders’ beliefs might dgtbal self-interested. This issue is of
much less concern in our setup because the gamepéated a number of times.
Additionally, we build on the methodology of Cosk@mes, Crawford and Broseta
(2001) to find the most likely strategy for evenpgect. We show that for no subject is

3 Moreover, Gneezy (2005), like us, explains higlifigs using individuals’ social preferences, butlbes
not measure social preferences for the same indilgdvho play the information transmission game.

4 Charness and Dufwenberg (2006) explore theorgtiaatl experimentally whether the results in Gneezy
(2005) can be explained by a norm that induces gudenders if they “let-down” receivers (i.e.nders
believe that they harm receivers relative to whiaé latter believe they will receive). They constra
different game from Gneezy (2005) that allows thereeparate the role of social preferences fromaha
an aversion to disappointing receivers.

5 Hurkens and Kartik (2009), using the setup of Ggg@005), examine the relationship between lying
aversion and social preferences. Their evidencpatpthe conjecture that the two traits are indepat.
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this strategy consistent withr@verseequilibrium, in which senders announce the strateg
that is opposite to the truth and that is commamigterstood.

Brandts and Charness (2003) establish experimeniteit deception by a sender
concerning her intended action leads the receigemmpose a costly punishment.
Punishments would be lower when the sender talesame action (which leads to an
unequal payoff benefitting the sender) but she do¢die about it. That is, a violation of
trust induces more negative feelings regardingémaler than simple envy. We also find
in our games that misinformation is punished benesrs, by stopping to buy information
from uninformative senders.

The paper is organized as follows. The game andqslibria are presented in
Section 2. Section 3 describes the experimentagnesnd the results from the basic
treatment. Section 4 presents the experimentaleaeil from the simplified sender-
receiver game. Section 5 discusses the robustiiélse cesults to the case in which the

sender does not have a conflict of interest. Se&iooncludes.

2. The game and equilibria

There is one object for sale. The object can beo&kypossible varieties, assumed
to be equally likelyex ante Letv be the true variety of the object. There rpotential
buyers. Each buyei =1,...,N has positive utility for only one, randomly and
independently chosen, variglythat is his private information and denotestiye.The
object is allocated to buyers via a second-pricziaii.

We assume that no trader knows the variety of thjeco for sale. Before the
auction takes place, any buyer can learn the taniety of the object by paying a cast
Any agent who paid this cost can then sell a chalipmessage about the information he
learned. The utility of buyaris denoted byr; = I,,; — cl.; — t;, wherel,; is an indicator
variable that takes value 1 if buyiegains the object and its true variety equiadstype
and O otherwisd,; is another indicator that takes value ila€quires information directly
and 0 otherwise. Finallg is the sum of the net monetary payments made bgribuy
the auction, to gain the object, and to the othaders, to sell/purchase information
to/from them. Clearly, an important feature of tlisvironment is that the different
agents’ preferences for the object are not alwaysonflict, but it is also not common
knowledge whether this is the case.

To be more precise, the timing of the game is hsvis:
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1. Each buyer decides whether to gap acquire information about the object. This
decision to acquire information, but not the cohtainthe information itself, is
observable by all agents.

2. Any buyer who acquired information can post a pp@ which he is willing to
sell a message about the type.

3. Any buyer who did not acquire information in stdggecides whether to purchase
a message from one of the agents selling informatio

4. Every buyer who paid the caskearns the true variety of the object and themisen
a (common) report to all the buyers who purchasémtination from him.

5. A second-price auction takes place among all buygeasiocate the object.

The set of messages available to a seller of irdtion is given by the set of
possible varieties of the object plus one additionassage. We will refer to this last
message as the empty message, denoted by 0. hasgttof messages is as follows:

M ={01,2,..,K}.

Because the information sold in stage 3 of the g@nu@verifiable (a cheap-talk
report), and babbling equilibria always exist irap-talk games (see Crawford and Sobel
(1982)), the game considered has several equiliB@characterize the properties of
equilibria in which a seller of information alwagends a truthful message whenever
telling the truth belongs to the agent’s best raspao the other players’ strategies and
beliefs. This appears to be a reasonable refineméanth can be formalized by assuming
that agents have a very small cost of lying (alsartik (2009)), either from an intrinsic
disutility or from fear of being caught and punidhAs we mentioned in the introduction,
this is also consistent with the existing experitakavidence.

In particular,CG show that the game described above has alwaygualibeum
in which any agent, when he is a seller of infoioratadopts the following message

strategy:

vifv #06;
mi:{Oif‘UZQi @)

wherem; is the report issued by agentherefore, buyaeirris truthful about the variety of
the object when this is different from his own typtowever, when he likes the object,
he sends the empty message 0. To understand whgtthtegy may be optimal, notice

first that when buyer learns that he is not interested in the objectyifienot bid in the

6 The fact that the price of information is postedadoe the content of the information is learnt ii@plthat
the price posted has no signalling value.



auction; hence, his payoff (as specifiedrjhis independent of the message he sends, and
he is thus willing to tell the truth. Consider néxé situation in which buyerearns that

he likes the object. In this case, buyevould gain by sending a message that deceives
buyers and induces them to make the lowest bidalsx message strategy (1) conveys
some information and hence the bids of other bugepend on the message sent, this is
achieved by sending the empty mess@gealso focus on equilibria in which players use
undominated strategies in the auction (we refethtan as truthful bidding strategies
because each buyer makes a bid equal to his edpeaiteation for the object, conditional

on his information) and on pure strategy equiliria

Proposition 1. For allc > 0, there exists a perfect Bayesian equilibrium &f th
game described above in which the sellers of infdion adopt the reporting strategy in
equation (1) while buyers choose a truthful biddstrgtegy in the auction. Furthermore,

P2 1K1y gy L(k=\YT i
1. Ifc>c' = -t W Z)K( - ) , no buyer acquires
information; the object goes to a randomly chosgyeh at a pricd/K.

2. If ¢ < ¢!, one buyer acquires information and sells a repootut

_\N-1
it at a pricep = min {% (%) ,c}, at which all the other buyers except one

purchase information; the object goes to a buyer ies it, if such a buyer exists,
at a price equal to/K (when either the seller of information or only dneyer of
information likes the object), 0 (when neither tkeller nor any buyer of

information likes the object) and 1 otherwfse.

Thus, when information costs are low, informatis@cquired in equilibrium and
transmitted via a message that is sometimes intorenadnformation is sold for a low
enough price that all buyers except one purchas&hg¢ market for information is
typically a monopoly. Furthermore, the seller of information always atgahe object

when he likes it; when he does not like it, theegbjgoes to one of the buyers of

7 Both the experimental (see, e.g., Erev and Rapdfh6e8) and references therein) and field evidence
(Berry (1992), Ericson and Pakes (1995)) for egagnes, which share a similar strategic structerg to
favor pure strategy equilibria.
8 SeeCG for the proof of Proposition 1.

_1\N-1
9 As shown inCG, when c is sufficiently lowd < %(%) ) another equilibrium exists, with the same
reporting and bidding strategy, with two sellersrdbrmation posting a zero price for informatidrhis
situation, however, does not arise for the parametieies considered in our experimental design.

9



information who likes it, if such a buyer existagdaotherwise to the buyer not purchasing

information.

3. The experiment and the results

3.1 Design of the experiment

At the beginning of the experiment, subjects aredéid into groups of three
individuals. The subjects in any given group intefar 20 iterations of the game, and
this feature is common information. Additionallyitiin each group of three subjects,
each individual is randomly assigned a player pwsi{1, 2 or 3) that remains fixed
throughout the experiment.

Having fixed groups, and even fixed positions witgroup, was a design choice
made for two main reasons. First, this is a fasdynplicated experimental design from a
cognitive perspective, and we wanted to maximieegpttobability that the players learned
the best strategies to play the game. This beceamsr against a single group of players
in a fixed position than against changing opponamid/or changing roles. Second, it
increases substantially the number of independbséreations on which to base our
statistical analysis.

Obviously, the procedure also has disadvantages . midgst important is that the
repetition of the game creates new equilibria, tng the theoretical benchmark is less
clear. However, the main new equilibria of the gaane those in which the amount of
truth-telling increases because of reputationakteams. As we will see, the amount of
truth-telling in our results is smaller even thdmattin the equilibrium described in
Proposition 1. Additionally, the dynamic trends aggnt in the data are easy to explain
using simple learning heuristics, without resortittg complicated strategies in the
repeated game.

In our main treatment (which we laldgéasg, we implement the game described
in Section 2, with parametels= 3,K = 3 andc = 20. Players are informed that, in each
round, they will have the opportunity to buy anesttjoy bidding in an auction. The object
can be either green or orange (its color is rangi@rdwn at the beginning of the round
with equal probability). Similarly, each player hasandomly assigned color for the
round (also green or orange, with equal probabilifye object has a value of 200 ECUs

(experimental currency units) for a player if itoshis assigned color and of 100 ECUs
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otherwise. At the beginning of every round, eacyet is endowed with 250 ECUs and
is informed of his assigned color but not of otheddors nor of the color of the object.

In every round, there are three stages. In the $t@ge, each player decides
whether to pay 20 ECUs to learn the color of theabThis decision is made in sequence
by the three players in any group, with an ordedaanly drawn at the beginning and
then held fixed through the experiment, and witbheplayer knowing the decisions of
his predecessors,

In the second stage, we have the market for repgesh player who paid to
acquire the information in the previous stage (to#s not yet know the color of the
object) sets a price for his (future) report onc¢beor of the object. The price can be any
integer number of ECUs less than or equal to 2i@¢ePrare set simultaneously by all
sellers of information. Then, those players whoaenuninformed decide which of the
reports, if any, they want to buy at the indicgbeide (each one of those players can buy
at most one report). These decisions are again nmdequence, with each player
knowing the choices of his predecessors.

In the third and final stage, the reports are idsaad then the auction takes place.
The content of the report can be “the object inged, “the object is green” or “the object
iIs orange or green”. The three players simultariganske their bids (from 0 to 250
ECUs) for the object. The bid can be any numbd&®@f)s less than or equal to 250. The
players know that the highest bidder will obtaie thbject, earning 200 ECUs if it is of
his assigned color and 100 ECUs if it is not, aayipg a price equal to the second-highest
bid.*° The remaining bidders neither earn nor pay angthin

In the auction, we follow the strategy method: plsywho bought the information
in the first stage are asked to choose their bild imothe event that the object is green and
in the event that the object is orange. Players hdwught a report are asked to choose
their bid in the event that the report says thatdhject is green, in the event that it says
the object is orange and in the event that it isformative. Players who neither bought
the information nor a report are simply asked t&entheir bid. As a consequence, after
players have made their strategy choices in theiccthose players that directly
acquired the information in the first stage ledra tolor of the object and determine the

content of their report. The realized color of thigect and the chosen content of the

101n the event of a tie, the acquirer of the objscandomly selected among the highest bidderse Mt
in this case, the highest and second-highest loideide.
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reports determine the bids of each player (accgrttirtheir choices in the auction stage).
Then, payoffs are realized.

At the end of each round, each player is informieki® payoff, the true color of
the object, the bids made by each player, andl#yepwho won the object and the price
he paid.

Given the result stated in Proposition 1, the a@guilm prediction of the game
considered in our base treatment is as follows.aRigg the information acquisition
stage, one player acquires information directlgeaond player buys a report at a price
equal to 12.5 ECUs, and the remaining player staysformed. The informed player
reports the true color of the object when he isintgrested in the object and sends an
empty message otherwise. In the auction, the inddrplayer bids 200 ECUs if he is
interested in the object and 100 ECUs otherwiseatiguirer of the report bids 200 (resp.
100) ECUs if he receives a report that indicates lile is interested (resp. not interested)
in the object and 150 ECUs if he receives an uninétive report. The uninformed player
bids 150 ECUs. In equilibrium, the expected papbthe informed player is 17.5 ECUs,
the expected payoff of the buyer of the report ,isal@d the expected payoff of the
uninformed player is 12.5 ECUs. At the end of tkpegiment, subjects were paid their
payoffs from 4 randomly selected rounds at a caiwarrate of 100 ECUs = 1 euro.

We ran three sessions of treatm@&dse at the laboratory of experimental
economics of the University of Siena (LabSi) in Mmber 2013 and March 2014. A total
of 33 subjects participated in these sessions,giraya total of 11 groups. The subjects
were recruited from the LabSi pool of human sulsjegirimarily consisting of
undergraduate students from the University of Sieda subject was allowed to
participate in more than one session. After subjéwd read the instructions, the
instructions were read aloud by an experimental iadtnator. Throughout the
experiment, we ensured anonymity and effectiveatsmh of subjects to minimize any
interpersonal influences that could stimulate coajpen. The average duration of
sessions was 70 minutes (including the readingnefruction, excluding payment
procedures). The experiment was computerized andumbed using the experimental
software z-Tree (Fischbacher (2007)). The experiaieinstructions, translated into
English, are reported in the online Appendix.

To understand the agents’ behavior in the markatefoorts, we ran an additional
treatment, denote8implifiedthat consists of a simple two-player sender-rerejame

that resembles the structure of this market. We & further treatments, denoted
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UninterestedOption, andUnint-Opt, to test the robustness of the observed resutts wi
respect to some variations on the base game (fagagjain primarily on the market for
reports). Table 1 provides a summary of all ouattreents.

Table 1.Experimental treatmerifs

Treatment #sessions # groups # subjects
Base 3 11 (4+4+3) 33
Simplified 3 10 (3+4+3) 40
Uninterested 3 12 (4+4+4) 48
Option 2 6 (3+3) 18
Unint-Opt 2 6 (3+3) 24

3.2 Results

In this section, we present the experimental redolt theBasetreatment and
compare them with the theoretical predictions efahalysis in Section

Table 2 presents the results concerning the behai/gubjects in the auction (the
third stage of the game). In the columns, we refh@rtbids made in the first half (rounds
1 to 10) and second half (rounds 11 to 20) of ttreeement. In the rows, subjects are
differentiated according to their available infotioa. We also report the bids made by
subject in the equilibrium characterized in Proposi 1, referring to these as
[Predictions].

In the first two rows, we report the behavior oé thformed players, i.e., those
who acquired information directly, specifically thaverage bid when the color of the
object coincided with their assigned color (ColoYes) and when it differed (Color —
No). We observe a fairly clear learning patternewkve move from the first to the second
half of the experiment, the average bid when tHeroaf the object does not coincide
with the player’'s assigned color increases froml53o 102.77, very close to the

theoretical prediction (100). A similar learningtean occurs when the color of the object

11 As in the case of thBasetreatment, all sessions of the robustness treagmeare run at LabSi
(University of Siena): treatme&implifiedin December 2014, treatmddhinterestedn November 2013
and March 2014, treatmeftption in March 2014 and treatmebtnint-Optionin March 2014 and June
2014.

12 The results of treatme®implifiedare reported in Section 4, the results of treatro@mterestedcare
reported in Section 5 and the results of treatm@ptson andUnint-Optare discussed in Section 6.
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coincides with the player’'s assigned color: therage bid increases from 125.37 to
176.97 (the theoretical prediction is 200).

Table 2. Average bids by type of player and block of 10nas
Rounds 1-10  Rounds 11-20

Color - Yes [Prediction: 200] 125.37 176.97

Informed players (62.52) (53.41)
Color - No [Prediction: 100] 73.15 102.77

(50.16) (50.51)

Uninformed players [Prediction: 150] 112.12 145.87
(70.35) (62.17)

Content: Color - Yes [Prediction: 200] 108.04 155.18

(67.37) (49.95)

Buyers of report Content: Color - No [Prediction: 100] 72.06 119.88
(50.91) (50.91)

Content: O [Prediction: 150] 61.86 97,81

(61.07) (61.23)

(Std. Dev. in brackets)

The next row displays the average bid of the umméad players (i.e., those who
neither acquired information directly nor purchase@port): we observe an increase in
the average bid from 112.12 to 145.87, quite ctogbe theoretical prediction (150).

The last rows display the average bid of indireatfiprmed players (buyers of
reports) when the report states that the colohefabject coincided with their assigned
color (Color — Yes), when it did not coincide (ColoNo) and when the report said “the
object is orange or green” (we refer to this astheport). It is interesting to compare the
behavior in the first two cases with that of théormed players: we observe that the
average bid responds to the content of the messagésed but considerably less than
how the average bid of the informed players respdodhe observation of the true color
of the object. It equals 119.88 when “Color — Natld 55.15 when “Color — Yes”. Note
that the theoretical predictions, when sellersytdrimation adopt the message strategy in
(1), truthfully reporting the information in thosases, are that bids should be 100 and
200, identical to those of the informed playersnéte we can interpret this evidence as
suggesting that receivers believe the report isdloases is only imperfectly informative.
Finally, the average bid when the 0 report is naeis (slightly) less than 100, the value

of the object for a player in the worst-case saendihe theoretical prediction is that in
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this case the report is not informative of the tcotor of the object but reveals that the
seller of information is interested in gaining thigect. This may explain why buyers of
information are very conservative in their bidditigeir expected value should be 150).

To better understand the data, it is useful to etstsider the distribution of bids
across players. In Figure 1, we present the hiatogrof the bids in each of the cases
considered. They show that in the second half efetkperiment, the bids of informed
players are indeed concentrated around the theakgtiedictions. For the uninformed
players, the evidence indicates that the averatjestalose to 150, which is the result of
the presence of two peaks (at 100 and 200), reaxgeedither curious behavior by bidders
whose true value of the object is 100 and 200 eathal probability.

For buyers of reports, in the event that the candéthe report is “Color — No”,
the modal play is 100, the theoretical predictibthe message was fully believed, but
there is also a significant peak at 200. Similartlythe event “Color — Yes”, the modal
play is at 200 but with a significant peak at $®This suggests that a fraction of the
players, when acting as buyers of information, dbtrust that the message received is
truthful in those cases. They still believe, howevihat the message has some

informational content because bids respond to diméent of the message.

13 When the 0 report is received, there is instesitigle peak at 100.
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Figure 1. Distribution of bids by type of player and blocdkl® rounds
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This evidence already demonstrates the importahassessing the informational
content of the reports sent by the sellers of mition. In Table 3, we present the report
sent, distinguishing the case in which the sefienterested in the object (the object is of
his assigned color) and the case in which he isntetested.
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Table 3. Content of the report by type of seller (interdstethe object or uninterested)

Seller O report False report Truthful report Total
Uninterested 8 8 22 38
(21.05) (21.05) (57.89) (100)
Interested 10 5 13 28
(35.71) (17.85) (46.42) (100)

(% over total row), [Pearson )(2(2) =1.7539 Pr=0.416], predictions in bold

In the equilibrium characterized in Propositiosédljers of information are always
truthful when they cannot benefit by lying. Henoajnterested sellers send a truthful
report (i.e., reveal the color of the object) whileerested sellers send a O report. In the
experimental evidence, we observe a significanadape from such behavior: while the
modal choice of uninterested sellers (57.98%) de&d to reveal the true color, there is
also a significant fraction of 0 (21.05%) and evalse reports (21.05%). At the same
time, interested sellers send truthful reports aittigh frequency (46.42%). Importantly,
note that the number of reports sent is only 6@sitterably lower than the number of
times the games were played (220, as there weiterafions per group and a total of 11
groups), and in the equilibrium considered, a repbould be sent every time the game
is played. This already clearly suggests that tlagket for information functioned far
worse than the equilibrium predicted. Moreover, tieéatively limited information
concerning the reporting strategy followed by sslldecause of the small number of
reports sent, is another reason for the need twidenthe additional treatme®&implified,
which focuses on the behavior of message senddreeaaivers. (See Section 4 below.)

In Table 4, we present the frequencies of the diffechoices players could make
regarding the acquisition of information: (i) ditly acquire information in the first stage
(Inform), (ii) buy a report in the second stadgguy rep and (iii) remain uninformed
(Uninf). In presenting the data, we distinguish by mdtteat is, by the order assigned to
the player at the beginning of the session) andlbgk of 10 rounds. In the equilibrium
considered, as explained at the end of Sectionm& Ehould observe an equal number of
each of these choices: in each round, one playénergroup should directly acquire
information, one player should buy a report, and player should remain uninformed.
However, the observed data follow a rather diffengattern. In the first half of the

experiment, the modal choice was to acquire thamétion directly (46.36%), followed
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by the choice of remaining uninformed (40%) anchveitlow frequency of purchases of
reports (13.63%).

Table 4.Behavior in information markets — Absolute numbkobservations

Rounds 1-10 Rounds 11-20
Uninf. Inform.  Buyrep.  Uninf. Inform.  Buy rep.
Mover 1 41 48 21 47 47 16

(37.27) (43.63) (19.09) | (42.72) (42.72) (14.54)
[31.06] [31.37] [46.66] | [27.97] [34.81] [59.25]

Mover 2 46 52 12 60 42 8
(41.81) (47.27) (10.90) | (54.54) (38.18) (7.27)
[34.84] [33.98] [26.66] [35.71] [31.11] [29.62]

Mover 3 45 53 12 61 46 3
(40.90) (48.18) (10.90) | (55.45) (41.81) (2.72)
[34.09] [34.64] [26.66] | [36.30] [34.07] [11.11]

Total 132 153 45 168 135 27
(40.00) (46.36) (13.63) | (50.90) (40.90) (8.18)
[100] [100] [100] [100] [100] [100]

(% over total row), [% over total column]

The frequency with which reports are purchasedrithér reduced in the second
half of the experiment, where we find that the neaflor reports progressively collapses
(the average frequency is 8.18%, with almost niwigigtn the last rounds). In this second
half of the experiment, the modal choice is stillremain uninformed (50.9%), and
players chose to acquire information directly vatfrequency of 40.9%.

These results show that the market for report®v®nvery large and ultimately
collapses. To understand the reasons for thisps®laf the market for reports, one is
naturally led to relate it to the informational ¢tent of the reports sent. From Table 3, we
observe that the number of truthful reports is €lts 50%, in line with the theoretical
prediction; hence, we can say that the informationatent is not worse than predicted.
However, the distribution of truthful reports beemethe case in which the sender is
uninterested and that in which he is interestequse different from the predicted
distribution (the prediction is that all the truthfmessages occur when the sender is
uninterested). This has a significant effect on ltkeeefit a receiver obtains from the
purchase of information (a truthful message reakivken the sender is interested in the

object means that the receiver will face aggredsigding from the sender in the auction).
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To understand the declining pattern of the actiintyhe market for information,
we investigate the evolution of the prices postedtie sale of reports. In Figure 2, we
plot in the left panel the prices asked by sendedsin the right panel the prices accepted
by receivers. We see that the average postedipiic&er than its level in the equilibrium
considered (12.5) and declines over time. Recalkgver, that, as noted in the previous
paragraph, the benefit from purchasing informatsoalso lower than predicted. We also
find that the price is lower when there are two peting sellers of informatidfand that

more people buy information when prices decline.

Figure 2. Market for reports: Minimum asked and accepteddrg prices
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On this basis, we proceed in Table 5 to estimaaldierminants of the decision
to buy a report. Because to be able to participata buyer in the market for reports, a
subject must have chosen not to acquire informaticectly in the first stage, we jointly
estimate theselection equatioifthe probability of not acquiring information ihe first
stage) and theeport equatior(the probability of buying a report in the secstage given
that the player did not acquire information dirg@hd that at least one of the other two
players acquired information in the first stagejir @odel is quite similar to a Heckman
probit estimation (that allows for the possibilifcorrelation between the selection and
the report equations, measured by paranmRberin Table 5). In addition, we need to

account for the fact that, to be able to parti@pit the market for reports, another

¥ In particular, in 109 cases, we had only one s¢led two potential buyers). Of these cases, in 29
observations, one report was sold and in 6 casesdports were sold. The average price of the tapor
these cases was 8.3 ECUs. Hence, we observeihtB&tout of 109 cases (i.e., 32.11%), at leastrepert

was sold. However, in 76 cases, we had two sefrd one potential buyer), and in these cases, we
observed 31 reports sold (i.e., 40.78%) with amaye price of 6.6 ECUs.
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condition is required: at least one player in thmug must have acquired the information

in the first stage (i.e., there has to be a selfer)

Table 5. Market for reports

A) Model Estimation B) Marginal effects

- Selection equation - Selection equation

Round 0.0121 round_ml1 0.0048
(0.0086) (0.0034)

info_1 0.6022%** round_m2 0.0046
(0.1481) (0.0033)

info_12 0.1486* round_m3 0.0048
(0.0810) (0.0034)

Last -0.2468*** info_1 0.2265%**
(0.0660) (0.0509)

Cons -0.1233 info_12 0.0588*
(0.1091) (0.0317)

- Report equation last_ m1 -0.0984***

Round -0.0287** (0.0263)
(0.0125) last_m2 -0.0958***

Last 0.1786** (0.0259)
(0.0877) last_m3 -0.0979***

Askmin -0.0473%** (0.0264)
(0.0155) - Report equation

inf_tot 0.3519%** Round -0.0065**
(0.1356) (0.0028)

Cons -0.8663*** Last 0.0409**
(0.3093) (0.0198)

Rho 0.9998*** Askmin -0.0108***
(0.1783) ' (0.0037)***

[Number of obs =660] inf_tot (8(???(())87)

[¥**, ** * significant at the 1%, 5%, and 10% level, respectively]

15 Note that, to observe whether a player buys artépdhe second stage, it is necessary that fhigep
did not acquire the information in the first sta@therwise, we could not observe the variable “buy
report”). If this were the only condition for théager to be a potential buyer in the market forontgp we
could directly use the Heckman method (i.e., ingblection equationye would estimate the probability
of not acquiring information in the first stagedan thereport equationwe would estimate the probability
of buying a report, correcting for self-selectignibcorporating a transformation of the predictedividual
probabilities of not acquiring information in thest stage as an additional explanatory varialiejvever,
in our case, we need an additional condition ferglayer to be a potential buyer in the marketéports:
at least one of the remaining players must haveluotine information in the first stage (i.e., thées to
be a seller). Hence, if we want to use all of theesvations in our estimation (i.e., retain thasw/lich no
one buys the information in the first stage), wedé& use a (maximum likelihood) modification oéth
Heckman method that includes a second conditiorthfeselection that at least one player bought the
information in the first stage. The Stata progranpérform this estimation is available from thehaus
upon request.
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The variables included in the selection equatiorhef® we estimate the
probability that a subject does not directly acgulre information) areound, a variable
that represents the iteration of the game (from 20);info_1, a dummy that takes value
1 if the subject acts as mover 2 and the predecésswer 1) has directly acquired the
information and value 0 otherwisefo_12 a variable that takes value O if the subject is
not mover 3 or if he is mover 3 and no predecelsasrdirectly acquired the information,
and value 1 (resp. 2) if he is mover 3 and 1 (B)lpcessor(s) has (have) acquired directly
the information; andast, a variable that takes value 1 (-1) if the lastetithe subject
bought a report, this contained a true messagalg¢a br uninformative message) and
value 0 if the subject has not bought any repdrtiee last variable is intended to capture
the effects of previous experience with purchasiygprts on subsequent information
acquisitions.

The variables included in the report equation (imolr we estimate the probability
that a subject buys a report) aoeind last, askmin which is the minimum price asked
by a seller for a report, andf _tot, which is the number of sellers of information (@
can be 1 or 2).

In panelA) of Table 5, we present the model estimation, ammaneB), we report
the marginal effects. Beginning with the latten; fioe report equation, we provide the
marginal effects of the variablesund, last, askminandinf_tot We find that the marginal
effect ofroundis negative and significant, showing the negatiigad in the purchase of
reports. The marginal effect dast is positive and significant, showing that the
informational content of the previous report pusgthmatters: a negative experience in
the market for reports (that is, receiving a fadsauninformative report) decreases the
future probability of buying a report. We also fititht the marginal effect askminis
negative and significant, indicating that the higte (minimum) price asked for a report
is, the lower the probability that the report isigbt. Finally, the marginal effect off_tot
Is positive and significant: having two (ratherrhane) sellers of reports increases the
probability that an individual buys a repétt.

For the selection equation, we present the margifietts ofround andlast for

movers 1, 2 and 3rqund_m31 round_m2 round_m3andlast_m] last_m2 last m3

16 In this game, the only reason for buying a refoto be better informed than some other agerivdf
agents have acquired the information directlys ilmipossible to be better informed than anyone elsé
hence there is no reason for buying a report. Tihesfact that the marginal effectiaf _totis positive and
significant is in contrast to the theory.

21



respectively), and the marginal effectsrdb_1 (for mover 2) andhfo_12(for mover 3).
We find that the marginal effects wifo_1 andinfo_12are positive and significant (the
first one only at the 10% level). This indicateattbbserving that mover 1 (or 1 and 2)
already acquired information increases the prolglitilat mover 2 (or mover 3) does not
directly acquire information. There is now no sfgrant time trend rfound) for any
mover. Note that the effect d&st is negative and significant for all three movers,
indicating that the higher the quality of the paeggorts, the lower the probability of not
acquiring information directly (that is, the higtibe probability of acquiring information
directly). To understand this finding, note thattims case the variablast has two
opposite effects on the decision to directly aaginformation: on the one hand, previous
experience of high quality reports provides an mtiee to purchase a report instead of
acquiring information directly. On the other hamdgroups where a significant share of
high-quality reports has been observed in the gastnore likely that reports are bought
in the future (as shown by the marginal effectladt in the report equation), thus
increasing the benefits of acquiring informatiomedily in the first stage to then sell

reports in the second stage. Our results inditatethe second effect dominates the first.

Table 6. Average payoffs

Rounds 1-10  Rounds 11-20

Informed players 257.72 244.62
(51.41) (37.06)

[153] [135]
Buyers of report 245.17 249.62
(28.83) (39.91)

[45] [27]
Uninformed players 264.43 246.83
(47.26) (36.62)

[132] [168]

(Std. Dev.), [observations]

Finally, in Table 6 we report the average payofftagked by subjects,
differentiating between the first and the secontidfahe experiment and with respect to
the information available to subjects. Although gegformance of buyers of reports is
fairly poor in the first half of the experiment ¢gatially due to the lower benefits gained
from the purchase of information, relative to the&e paid), towards the end of the
experiment, the average payoffs of all types ofgis are very similar. This may be

because the price of reports sold declines, assiowigure 2.
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4. The simplified sender-receiver game

The market for reports and agents’ decisions ia tharket constitute the more
novel elements in the game considered. A propeenstahnding of subjects’ behavior in
such a market plays a key role in the analysikefiata obtained from tBasetreatment.
To this end, we run an additional treatment, desh8teplified which consists of a simple
two-player sender-receiver game focused on thessides. This game allows us to focus
on a simpler environment in which the only decisiane the content of the report sent
by the informed agent and the action chosen byebeiver of the message in response
to it. We can thus obtain a much larger set of nkad®ns of behavior in this game (in
the previous game, the observations on this wenéeld because of the small size of the
information market). We can also characterize gedgithe complete set of equilibria of
the game (in the previous analysis, we concenti@iegtie most informative equilibrium).

In the next section, we describe the design andrtréipe results for this treatment.

4.1  The design

We design a two-player game that resembles theehéok reports in th&ase
treatmentabstracting from decisions regarding direct aggjaisof the information and
from behavior in the auction. In this treatmentjsats were assigned to groups of four
players and played 40 rounds of a sender-receieregIn each round, subjects were
randomly matched within their group, and in eaclr,pane subject was randomly
assigned the role of player 1 (sender) with thewsubject acting as player 2 (receiver).

We now describe the gameéln each round, each player is randomly assigned a
color (either black or white), with the assignedocs being i.i.d. There is also an i.i.d.
random draw for the color of an object, which canelither black or white. Player 2 is
only informed of his assigned color, whereas pldyerinformed of the colors assigned
to both agents and of the color of the objecthindvent that the assigned color of a player
coincides with the color of the object, we say tthegt player ignterested(otherwise,
uninteresteyl

Next, player 1 sends a message (or report) regatti|m color of the object to

player 2. The message can be either “the colohitetvor “the color is black”, i.e., player

Y The experimental instructions, translated into E&iglare reported in the online Appendix.
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1 can either send a truthful message or a falssages Player 2 observes the message
sent by player 1 and makes a choice that can ber&ft, center orright. The players’
payoffs depend on whether they are interestedambiject and on the choice of player 2,

as indicated in Table 7.

Table 7.Payoffs in the simplified game (in each cell: @ay’s payoff, player 2's payoff)

Player 2’s choice Left Center Right Left Center Right
Player 1 not interested 20, 20 20, 60 20, 100 20, 160 20,120 20, 50

Player 1 interested 20, 30 70, 90 120, 120 20, 60 70, 50 120, 40

Player 2 not interested Player 2 interested

The payoffs resemble a situation in which playéh# informed player) makes a
high bid in a hypothetical auction when he is ies¢ed in the object and a low bid
otherwise. Player 2’s action left could be intetpdeas a high bid in the hypothetical
auction, action center as a medium bid, and acigit as a low bid. Player 2 makes his
choice not knowing whether he is interested in dhgct but observing player 1's
message.

In the event that player 1 is not interested, higoffs do not depend on player 2’s
choice, whereas if he is interested, he preferggihgright to centerandcenterto left.
The payoff for player 2 is related to her actiori@®ws: if she is interested, then action
left is preferred tanedium which in turn is better thamght. If she is not interested, the
order is reversed. Moreover, the payoff for plagelepends on whether her preferences
and those of player 1 regarding the object arenatigor misalignedceteris paribus
player 2’s payoff is higher when her assigned cdiffers from the assigned color of
player 1 than when they coincide.

The equilibrium analysis of th&implified game is developed in the online
Appendix, where we characterize the (weak) pertg&yesian equilibria. We label
informative equilibriumthe equilibrium that is analogous to that of Besetreatment
described in Proposition 1. In theformative equilibrium player 1 sends a message
containing the true color of the object if he i¢ imterested in the object; however, when
player 1 is interested, the message contains tphesitp color of the color assigned to
player 2. The equilibrium response of player 2ighoose actioteft if the report says
that she is interested (i.e., if it contains haigrged color) and actiamght otherwise. As
in our Basetreatment, in addition to the informative equilion, there is also babbling
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equilibriumin which player 1's message is uninformative (itee sender uses the same
rule to determine the content of the message régsardf what he learned about his type
and the type of the object) and player 2 choostsracenter regardless of the content of
the message receivétEinally, there is another equilibrium (which wel ¢ar simplicity
extraequilibrium) in which player 1's message contains the coldhefobject when the
assigned colors of players 1 and 2 differ, andhtlessage contains the opposite color of
the true color of the object when the assignedreadd players 1 and 2 coincide (i.e.,
player 1's message says that player 2 is interastéde object when player 1 is not
interested, and it says that player 2 is not istec in the object when player 1 is
interested). In this case, the equilibrium respaigeayer 2 is to choose either actieft
or actioncenterif the report says that she is interested (botlomas provide the same
expected payoff to player 2) and to choose aciigint otherwise'®

In this Simplifiedtreatment we do not have a 0 message, and hemeentider can
only announce a type of the object, and the orbrétive to the truthful message is to
send a message that indicates the opposite ofubeype of the object, which we define
as deceptive behavior by the sender. This alloeleaner identification of this type of
behavior, as the analysis of deception and itgehéants is one of the main purposes of
this treatment. Note that in the informative eduilim of the game in th&implified
treatment, the sender interested in the objectetemtive when the receiver is also
interested in it. This behavior is possible andfitable because the sender knows the
receiver’s type. In thBasetreatment, the sender does not know the receitgrts and
in theinformativeequilibrium characterized in Proposition 1, a sgndterested in the
object sends a message saying “the object is o@ngeen”, which is not deceptive but
uninformative. It is also useful to note that, ongaring thanformativeand theextra
equilibrium in the game of th8implifiedtreatment, there is a higher level of deception
in the latter, as the sender sometimes lies evamwk is not interested in the object.

The equilibrium (expected) payoffs to players 1 @nare, respectively, 70 and
105 (in thenformativeequilibrium), 45 and 80 (in tHeabblingequilibrium), and 70 and

85 (in theextraequilibrium).

18 The case in which player 2 responds using adéifiron the out-of-equilibrium path (and actioenter
on the equilibrium path) also constitutes a balgp{iweak) perfect Bayesian equilibrium that is outeo
equivalent to the babbling equilibrium describedha text. See the online Appendix for details.

19 Of course, associated with each one of the thyedileria, there is a reverse equilibrium, in whitte

colors —white and black- are used inversely bygidy See the online Appendix for detalils.
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After the 40 rounds of play, we elicited the sulgéattitudes towards risk and
social preferences. We used the risk test propbge@harness and Gneezy (2010).
Regarding social preferences, we used the appmagosed by Bartling et al. (2009),
which allows us to identify pro-social and envioatitudes (see Table 10). This
information allows us to investigate possible nadiles for the behavior in the market for

reports in terms of these variables.
4.2 Results

In Table 8, we report the behavior of senders. antigular, we report the
frequency of true messages, distinguishing the scasewhich the senders and the
receivers are, respectively, interested or notrésted in the object. According to the
informative equilibrium, the frequency should besxcept for the cell in which both
players 1 and 2 are interested, in which caseoiilshbe 0. We observe that modal play
coincides with the prediction of that equilibriuthd€ frequency of true messages is above
0.5 in the top cells and in the bottom-left cellfable 8, and it is below 0.5 in the bottom-
right cell), but there are significant deviatiofifiese deviations are evident in the top
cells, in which approximately one-third of the ueirested senders (who are expected to
report the truth) lie, and in the bottom-right cell which approximately one-third of the

interested senders (who are expected to lie) répertruth.

Table 8.Player 1's behavior. Frequency of true messages

All Rounds Rounds 21-40 All Rounds Rounds 21-40

0.6315 0.6111 0.6497 0.6593
Player 1 not interested (0.4834) (0.4897) (0.4782) (0.4765)
[228] [108] [197] [91]
0.7419 0.8085 0.3439 0.3551
Player 1 interested (0.4387) (0.3955) (0.4762) (0.4808)
[186] [94] [189] [107]
Player 2 not interested Player 2 interested

(Std. Dev.), [number of observations]

In Table 9, we present the responses of the reaniéh respect to the content of
the message. Again, we observe that modal choitesach case correspond to the

prescriptions of the informative equilibrium: theoice ofleft when the message says that

20 The subjects decide how much of their endowmeiL{®s) to invest in a risky asset and how much to
keep. They earn 2.5 times the amount investedeifakset is successful (prob. 0.5) and lose the @tmou
invested otherwise.
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the receiver is intereste€dlor — Yeswith a frequency slightly below 50%) and the
choice ofright when the message says that he is not intere§teldr(— Ng with a
frequency slightly above 60%). Note the significase of action center (between 25%

and 40% of the observations).

Table 9.Player 2's behavior. Absolute frequencies of césic

Left Center Right
All Rounds Rounds 21-40 All Rounds Rounds 21-40 All Rounds Rounds 21-40
Color — No 65 31 109 62 301 149
(13.68) (12.81) (22.95) (25.62) (63.37) (61.57)
Color — Yes 161 76 110 61 54 21
(49.54) (48.10) (33.85) (38.61) (16.62) (13.29)

% over total in the row in brackets, theoretical predictions in bold

This departure in the observed behavior from tl@mative equilibrium can be
associated with preferences that do not dependlysmbemonetary payoffs and/or with
participants playing other equilibria. We now expleach of these possibilities in turn.

4.3  Social preferences and risk attitudes

In what follows, we explore to what extent the babaof senders is related to
social preference considerations. To this end, vlause the responses of subjects to the
dictator gamesa(la Bartling et al. (2009)) that we implemented ate¢hd of each session.
We now describe these games. Each subject had ke foar decisions (one of them,
randomly chosen, was paid). Each decision consfséschoice betweedistribution 1
anddistribution 2 The choice of a distribution determines a pajaffthe player and a

payoff for another player. These payoffs are showhable 10.

Table 10.Games for the elicitation of social preferences

Game Distribution 1 Distribution 2
(All payoffs in euros) self: other self: other
(I) Pro-sociality 2:2 2:1
(1) Costly pro-sociality 2:2 3:1
(1) Envy 2:2 2: 4
(IV) Costly envy 2:2 3:5

According to the choices in these games, we casifjathe subjects according

to their pro-sociality and envy attitudes. Regagdimo-sociality (games | and 1), those
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subjects choosing distribution 1 in game | andritistion 2 in game Il are classified as
weakly pro-socialand those choosing distribution 1 in both games @assified as
strongly pro-socialHowever, those choosing distribution 2 in botmga are classified
asnon-pro-social

Regarding envy (games lll and 1V), the subjectsosimy distribution 1 in game
[Il and distribution 2 in game 1V are classifiedvasakly enviouswhile those choosing
distribution 1 in both games are classifiegtengly enviousin contrast, those choosing
distribution 2 in both games are classifiechas-envious® In Table 11, we report the
distribution of social preferences in our populatad experimental subjects. We observe
that 42.5% of the subjects are classified as esvama 30% of the subjects are classified
as non-pro-social. We will explore the extent tdaliithese attitudes are associated with

the deviations from the informative equilibrium indiéied in Table 8.

Table 11.Distribution of social preferences

Weakly Envious  Strongly Envious :  Non envious Total
Weakly pro-social 6 5 13 24
(25.00) (20.83) (54.16) (100)
[100] [45.45] | [56.52] [60.00]
Strongly pro-social 0 0 4 4
(0) (0) i (100) (100)
[0] [0] § [17.39] [10.00]
Non pro-social 0 6 5 6 12
(0) (50.00) i (50.00) (100)
[0] [54.54] [26.08] [30.00]
Total 6 11 § 23 40
(15.00) (27.50) ; (57.50) (100)
[100] [100] § [100] [100]

(% over total row), [% over total column]

In Table 12 we perform a logit estimation of thelgability that player 1 sends a
true message. The explanatory variables are commmsaof the social preference
variables and dummies that determine whether théeseand the receiver are interested
in the object. In particular, we defihetl (Int2) as a dummy that takes value 1 if player
1 (player 2) is interested in the object, i.ehigf assigned color and the color of the object

coincides, and takes value 0 otherwise. We ddfioltl = 1 —Intl andNolInt2=1 —

2! Note that a subject choosing distribution 2 in gdrand distribution 1 in game Il would be inconesig
in terms of pro-sociality. Similarly, a subject dsing distribution 2 in game Ill and distributionrlgame
IV would be inconsistent in terms of envy. We da fied any of these inconsistencies in our sample.
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Int2. Similarly, we defindProsoc(Eny) as a dummy that takes value 1 if player 1 is pro-
social (envious), either weakly or strongly. WeideNoProsoc= 1 —ProsocandNoEnv
=1 —-Env. We also include in the regression the variaBlesnd(from 1 to 40) andRisk
which corresponds to the choice of the subjedbhénrisk test.

In panelA), we present the results of the model estimatiod,iarpanelB) we
report the marginal effects of envious and prodaoeititudes on the probability of
sending a truthful report (measured at round 20thadverage risk level). In particular,
on the left-hand side of pan), we present the marginal effect of envy (i.e.Eaf/=1
vs. Env=0). This is measured separately for pro-soaidl @on-pro-social subjects and
for the different combinations of preferences fa tbject of the sender and receiver (i.e.,
the four cells of Table 8). On the right-hand stdganelB), we present the marginal
effect of pro-sociality (i.e., dProsoc= 1 vs.Prosoc= 0). This is measured separately for
envious and non-envious subjects, again differengaamong the four different
combinations of preferences of the sender andwvexctr the object.

The marginal effect of the risk variable measuredha average value of the
remaining regressors (not reported in pdjedf Table 12) is -0.02665 and is significant
at the 5% level. As the risk variable represengsitimber of euros (from 0 to 5) invested
in the risky asset in the Charness and Gneezy j2630(see Footnote 19), this indicates
that, the more risk averse an individual is, theremiikely it is that he sends a true
message. In particular, on average, each additeural invested by an individual in the

risky asset reduces the probability of sendingtiie message by 2.66%.

22\We also evaluated the marginal effect of the vimkable in each of the four possible informatietssof
player 1 (i.e., regarding whether player 1 and @l&yare interested), as well as in each of thegossible
combinations of social preferences of player 1,(regarding whether player 1 is pro-social andars).
We find that in the first case, the value of thergizal effect of risk ranges from -0.02843 to -@03,
while in the second, it ranges from -0.02895 t0.02216. In both cases, the differences betweesethe
values are not significant.
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Table 12.Determinants of the probability that player 1 sentlse message

A) Logit estimation

Noint1 x Noint2 x Prosoc x NoEnv 0.4020
(0.3575)
Nolintl x Nolnt2 x NoProsoc x Env -0.8442%**
(0.4294)
Nolint1 x Nolnt2 x NoProsoc x NoEnv 0.2168
(0.4534)
Nolint1 x Int2 x Prosoc x Env 0.0843
(0.3999)
Nolnt1 x Int2 x Prosoc x NoEnv 0.4415
(0.3695)
Nolint1 x Int2 x NoProsoc x Env -1.0487**
(0.4714)
Nolint1 x Int2 x NoProsoc x NoEnv 0.6609
(0.5180)
Int1 x Nolnt2 x Prosoc x Env 0.3446
(0.4069)
Int1 x Nolnt2 x Prosoc x NoEnv 1.0806***
(0.4141)
Int1 x Nolnt2 x NoProsoc x Env -0.5787
(0.4610)
Int1 x Nolnt2 x NoProsoc x NoEnv 1.5388**
(0.6766)
Int1 x Int2 x Prosoc x Env -0.9592**
(0.3900)
Int1 x Int2 x Prosoc x NoEnv -0.9540***
(0.3674)
Int1 x Int2 x NoProsoc x Env -1.6444***
(0.5284)
Int1 x Int2 x NoProsoc x NoEnv -1.6643***
(0.5149)
Round 0.0014
(0.0067)
Risk -0.1276**
(0.0560)
Constant 0.8704**
(0.3578)

[Number of obs =800], [***, **, * significant at the 1%, 5%, and 10% level, respectively]
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B) Marginal Effects of Envy and Pro-sociality (at round 20 and the average risk level) on the

probability of sending a true message

Marginal effect of Env=1vs. Env=0

(by values of Prosoc, Int1 and Int2)

Marginal effect of Prosoc = 1 vs. Prosoc =0
(by values of Env, Int1 and Int2)

Prosoc=0 Prosoc=1 Env=0 Env=1
Int1=0& Int2=0 -0.2550** -0.0883 0.0392 0.2058**
(0.1112) (0.0795) (0.0905) (0.1017)
Int1=0&Int2=1 -0.3924*** -0.0768 -0.0419 0.2736**
(0.1175) (0.0815) (0.0928) (0.1098)
Int1=1&Int2=0 -0.4027*** -0.1296* -0.0557 0.2173**
(0.1103) (0.0755) (0.0766) (0.1102)
Intl1=1&Int2=1 0.0036 -0.0012 0.1498 0.1449
(0.1133) (0.0852) (0.0963) (0.1040)

The first implication we draw from the marginafesits is that social preference

attitudes are associated with deviations in thebiehn of the sender from the informative

equilibrium in the cases in which such equilibriprascribes that senders report the truth,

i.e., in the first three rows of pan®). In these cases, the results on the left-handdide

panelB) show that, for those subjects who are non-proasditie fact that they are also

envious significantly reduces the probability dfitg the truth. In contrast, envy does

not have a significant effect for pro-social subgeéé Similarly, for those subjects who

are envious, the fact that they are also non-potaksignificantly reduces the probability

of telling the truth. However, pro-sociality doestrave a significant effect for non-

envious subjects. Thus, our results suggest timthe combination of envious and non-

pro-social attitudes that leads subjects to l&tuations in which they would be expected

to report the truth.

Note that the cases considered in the first twosroiWlPaneB) are conceptually

different from that in the third row because indbaases the monetary payoff of the

sender is not affected by the action of the receiMeus the sender does not have a direct

monetary interest in affecting the receiver’s cbola contrast, in the situation considered

in the third row, the monetary payoff of the sendiepends on the action of the receiver.

When instead we direct our attention to situationsvhich the informative

equilibrium prescribes the sender to lie (i.e., wheth the sender and the receiver are

interested in the object — as in the fourth linparfielB)), we find that the marginal effects

23 Only marginally at the 10% level if the sendeinierested and the receiver is not.
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of envy and pro-sociality on the probability of derg a true message are not significant.
In such a case, the coefficient representing thgima effect of envy is essentially 0 and
the coefficient representing the marginal effectpob-sociality is positive but not
significant (p-values of 0.16 and 0.12 for not @ug and envious subjects, respectively).
This suggests that the observation of truth-telbgghe sender in situations in which the
informative equilibrium would prescribe him to lkannot be explained in a substantial
way by social preferences and that, instead, amaeggt of a different nature is necessary.
The main candidate is subjects’ aversion to lying.

At this point, it is useful to discuss in greatestall the relationship with the
findings of Gneezy (2005). In the situation consgdiein that paper, a sender has to tell a
receiver, who is uninformed of her payoffs, what thceiver's most profitable action is.
The action of the receiver, in turn, also has icgilons for the sender. There are three
treatments. In all three treatments, the sendeetier off when the receiver takes action
A, and the receiver is better off taking actionTBus, recommending B is a deception
that, if followed (which the receiver, in fact, tinto do), is beneficial for the sender. The
key difference between the treatments is givenhayextent to which the sender and
receiver benefit from the two actions. In treatmgniboth agents benefit very little from
the correct actions. In treatment 2, the sendegfitsivery little from her preferred action,
but the receiver benefits substantially from indfly, in treatment 3, both players benefit
considerably from their preferred actions. Impatiigrihe receiver is not informed of the
conflict of interest, and hence, we cannot be oerdnether he knows about it. In any
case, in the observed behavior, she tends to fdhevadvice of the sender, and thus, the
priors regarding the presence of that conflict came very large. The payoffs in Gneezy

(2005) are summarized in Table 13.

Table 13.Payoffs in Gneezy (2005)

Payoff to
Treatment Option Sender Receiver

A 5 6
1

B 6 5

A 5 15
2

B 6 5

A 5 15
3

B 15 5
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As one can easily see, treatment 1 in Gneezy (280&)mewhat similar to the
situation arising in the game considered in®nplifiedtreatment when both sender and
receiver are not interested in the object. Treatres closer to the situation in our game
when the sender is not interested in the objecthtreceiver is. Treatment 3 is then
similar to the situation in our game when both serahd receiver are interested in the
object. Interestingly, the frequency with which ders recommend option A to the
receiver (recall, this is the best for them but footthe receivers) is 17% in treatment 1,
36% in treatment 2, and 52% in treatment 3. Fromld 8 we see that the frequency of
lies in the situation in our experiment that weusdj is similar to treatment 1 (both not
interested) is 37%, for the one similar to treattm2r{sender not interested, receiver
interested) is 35%, and for the one similar tottresnt 3 (both interested) is 66%. Given
how different the experiments are, this similan$y rather remarkable, particularly
because Gneezy (2005) demonstrates, in a sepapateneent conducted with a different
subject pool, that individuals are more willingatccept a lie if it benefits a lower-income

person.

4.4  Other equilibria

As mentioned above, the game of tBenplified treatment has other equilibria,
besides the informative one. Thus, it is importargxamine to what extent the observed
individual behavior is consistent with subjectsngsstrategies from other equilibria.

In this section, we present a maximum likelihootberate analysis of senders’
choices following the econometric model used int&&3omes, Crawford and Broseta
(2001) adapted to our framework. This is a mixtael in which each sender’s type is
drawn from a common prior distribution over typesl aemains constant for the periods
in which the player acts as a sender. In our aisglgssender’s type is associated with
playing one of the 16 available strategies wheimgcts sende¥ Our final objective is
to classify experimental subjects according to syfeender’s strategies) and identify
whether the strategy assigned to an individual isest response to the (aggregate)
behavior of the receivers that he experienced duha experiment. In this sense, we can

obtain an indicator of the frequency of equilibridsehavior in the simplified game

2 A sender has four information sets and two actionsach one. This results in 16 available strasgi
and therefore, there are 16 possible types.
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(differentiating among equilibria), as well as afmequilibrium behavior due to other
motives.

A strategy for the sender is a vector of four comeds (cp; ni, Cniir Cinis Cii) €
{0,1}*, wherec,; ; is the sender’s choice in the information set lriclv both the sender
and the receiver are not interested in the objggt,is the choice in the information set
in which the sender is not interested and the vecas interestedc; ,,; represents the
choice in the information set in which the senddnterested and the receiver is not, and
c;; represents the choice in the information set irckvboth the sender and the receiver
are interested. For each information set, the eéwte 1 indicates that the sender sends
a true message (i.e., the content of the messdge tsue color of the object), while the
choicec = 0 indicates that the sender sends a false messagetlie content of the
message is the opposite color of that of the opjéttnce, we consider each strategy
(Cnini> Cnip Cinir €i1) € {0,13* to be a sender’s type.

For the estimation of the mixture model,det 1,..., N index the different players
andk = 1,...,K index our types. We assume that a tiggayer normally makes a type
k decision, but in each period, he makes an errtbr probabilitye;, € [0, 1], constituting

typek’s error rate, in which case he chooses to send a true orafiassage with equal

probability%. For a typek player, the probability of a typle decision in any information

setis therl — %Ek- Hence, the probability of a non-tyjgedecision isgz—". We assume that
errors are independently and identically distridudéeross periods and players and
(&1, ) €K)-

The likelihood function can be constructed as fooLetT; denote the total number
of periods in which playeracted as sender. Next, igt denote the number of playiés
decisions that equal tyfés in periods in which he acts as a senderand (x;4, ..., Xix),

x = (xq, ..., x4, ..., Xy). Letp, denote the common probability that a player isypeKk,
YK _.px =1andp = (py, ..., px)- As each period has one typeecision and one non-
typek decision, the probability of observing a particildample withx;, typek decisions

when player is typek can be written as follows:
. 1 1%ikp1  qTi%ik
Li (el xu) = [1 _Egk] [Egk]
Weighting the right-hand side by,, summing ovek, taking logarithms, and

summing ovet Yyields the log-likelihood function for the entiraraple:
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N K
InL(p,elx) = z In ’pkLl}c(SHxik)

i=1 k=1
This function is maximized by the EM algoritfh.We find that the most
parsimonious model is the one with the followingifdypes?® T1 playing strategy
(1,1,1,0) associated with the informative equilioni T2 playing strategy (0,1,1,0)
associated with thextra equilibrium, T3 playing strategy (1,0,0,0), and plying
strategy (1,1,1,1). Thus, types 1 and 2 are eqjiuhiptypes, whereas types 3 and 4 are
not. Type 3 only tells the truth when no one likles object, and type 4 always tells the

truth. Table 14 shows the estimated parametetsi®htodel.

Table 14.Error-rate model

Probabilities of types

Type Coef. Std Err. P>|z| # subjects
T1:(1,1,1,0) 0.32130 0.08775 0.00025 14
T2:(0,1,1,0) 0.24680 0.10528 0.01907 8
T3:(1,0,0,0) 0.33279 0.11293 0.00321 14
T4:(1,1,1,1) 0.09912 0.06008 0.09897 4

Error rates

Type Coef. Std Err. P>|z|
T1:(1,1,1,0) 0.24654 0.06887 0.00000
T2:(0,1,1,0) 0.60924 0.12789 0.00225
T3:(1,0,0,0) 0.80886 0.12319 0.12076
T4:(1,1,1,1) 0.17248 0.18238 0.00001

Loglikelihood -458.6315
(For error rates, the null hypothesis is g, = 1)

The two types associated with equilibrium strategiecount for more than half
of the observed behavior. Furthermore, type T3uigeqoisy, as the estimated error rate
is 0.80 (implying that 40% of the observed choiees not representative of type-T3
behavior).

Next, as we anticipated at the beginning of thediea, using the above estimated
parameters, we compute the probability with whiabhesubject is assigned to a specific
type, conditional on the observed pattern of cheidde procedure is as follows: for each

25 As proposed in the seminal paper by Dempsterdlaid Rubin (1977).

26 7o select the model with four types, we apply thiéofving iterated procedure. We begin by estimating
this model using alln(= 16) available types and compute the BIC and Alden, we estimate all models
with n-1 types, choose the best one and compute AIC #dIBthe last one performs better, we continue
estimating all models with-2 types; otherwise, we stop.
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subject, we calculate the probabilities of obsegwirs pattern of choices conditional on
type. Then, using Bayes’ rule, we can compute tleability that an individual is of
typek, given the observed choices. Finally, we assigrstibject to the type (T1, T2, T3
or T4) with the highest probability. We find th& &ubjects out of 40 are assigned to one
of the two equilibrium types, i.e., T1 or T2 (themmber of subjects assigned to each type
is reported in the last column of Table 14).

We then check whether the assigned type is a bspbnse to the (aggregate)
behavior of the receivers they encounter during @kperiment. Considering the 22
subjects classified in one of the equilibrium tyd@4 or T2), for 20 of them (i.e.,
90.91%), the assigned strategy is a best respottise aggregate behavior of the receivers
they encounter. Conversely, for the 18 subjectssdiad in the two non-equilibrium
types (T3 or T4), the strategy is not a best respda the behavior observed from the
receivers they faced (taking into account onlyseders’ monetary payoffs). As type T3
lies, with the only exception being when neithex sender nor the receiver is interested,
such behavior might conceivably be influenced byiams and/or non-pro-social
preferences. Moreover, T4 always tells the truticjuding when the sender and the
receiver have conflicting interests, and this bé&ramay then be related to aversion to
lying.

Even within the more than 50% of the subjects whis®avior is consistent with
equilibrium, social preferences might still playcde. Approximately one-third of those
subjects choose a strategy that corresponds texting equilibrium, where the sender’s
payoff is the same as in the informative equilibrjwhile the receiver has a lower payoff
— hence, we may argue that this equilibrium sedactinay also be due to social

preferences.
5. Seller of information without conflict of interest

In this section, we are interested in analyzing rible played by a conflict of
interest between buyers and sellers of reportsacollapse of the market for information
in the experiments we have described thus farhigoeind, we analyze another treatment
in which a fourth player (player 0) is added. Tlgyer cannot participate in the auction
(he is uninterested in the object) and is the only allowed to sell reports. In stage 1, all

players decide whether to pay a cost of 20 to aeqoiormation, with player 0 being the
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first to decide and the other three deciding irusege. In stage 2, only player 0 can sell
reports; the rest of the game proceeds as iBésetreatment.

Theinformativeequilibrium for the game we consider in this tneant, referred
to asUninterested’ is as follows: player 0 acquires information aetlsshis report to
two buyers, at a price of 12.5 ECUs. The report sealways truthful, and thus, two of
the players participating in the auction learntthie color of the object, and the remaining
bidder remains uninformed.

Table 15 presents the results of the auction el stage). Analogously to
Table 2, we divide behavior according to the infation of the subject: informed players,

uninformed players and buyers of reports.

Table 15. Average bids by type of player and block of 10 ndws in treatment
Uninterested

Rounds 1-10  Rounds 11-20

Color - Yes [Prediction: 200] 138.14 183.73

Informed players (67.67) (45.74)
Color - No [Prediction: 100] 72.16 97.55

(53.38) (50.66)

Uninformed players [Prediction: 150] 120.15 141.85
(70.69) (66.17)

Content: Color - Yes [Prediction: 200] 132.46 171.54

(67.86) (69.37)

Buyers of report Content: Color - No [Prediction: 100] 81.58 89.17
(56.62) (58.69)

Content: No info [Prediction: 150] 73.80 77.34

(65.73) (81.92)

(In brackets, Std. Dev.)

In comparing Table 15 to Table 2, we should sttleasthe behavior of buyers of reports
IS much more sensitive to the content of the reparhich we can view as higher trust in
their informational content.

In Table 16, analogously to Table 4 for tBasetreatment, we present the

frequencies of the choices with which participamsthe experiment (i) acquire

27 SeeCG for a proof.
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information in the first stager(form), (ii) buy a report in the second sta@aiy rep and

(iif) remain uninformed ¥ninf), distinguishing by mover and by block of 10 roand

Table 16.Behavior in information markets — Absolute numbieobservations (treatment
Uninterestejl

Rounds 1-10 Rounds 11-20
Uninf. Inform.  Buyrep. Uninf. Inform.  Buy rep.
Mover 0 46 74 --- 71 49 -
(38.33) (61.67) (59.17) (40.83)
Mover 1 61 38 21 88 23 9
(50.83) (31.67) (17.50) | (73.33) (19.17) (7.50)
[36.31] [27.94] [37.50] | [38.60] [23.71] [25.71]
Mover 2 50 54 16 59 49 12
(41.67) (45.00) (13.33) | (49.17) (40.83) (10.00)
[29.76] [39.71] [28.57] | [25.88] [50.52] [34.29]
Mover 3 57 44 19 81 25 14
(47.50) (36.67) (15.83) | (67.50) (20.83) (11.67)
[33.93] [32.35] [33.93] | [35.53] [25.77] [40.00]
Total1-3 168 136 56 228 97 35
(46.67) (37.78) (15.56) | (63.33) (26.94) (9.72)
[100] [100] [100] [100] [100] [100]

(% over total row) [% over total column excluding Mover 0]

We find that, as in ouBasetreatment, the market for reports is never vergda
and ultimately collapses. However, in a sensegdilapse is even more significant in this
case because the prediction now is that two-thofd$ie potential buyers should have
bought the report, whereas it was only one-thirdhi previous treatment. Given the
prices at which reports are sold, the number ofebmyof reports is far lower
(approximately one-third) of what would be necegsar the market to be viable.

To understand why potential buyers of reports lmfess of them, it is important
to analyze the informative content of the repoetst ®y sellers in treatmebhinterested
In this case, as the seller of reports (mover @®nota participate in the auction, his
monetary payoff cannot be affected by the buyeebavior in the auction. Hence, there
Is no way that lies or uninformative reports catectftheir monetary payoffs. However,
when we analyze the data, we find that of the @@nts issued by the sender (mover 0)
58 (84.06%) were truthful, and the remaining 11.94%) were either O reports or false
reports. This lack of truthful behavior clearly ydea role in the collapse of the market for

information.
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6. Conclusion

In this paper, we study experimentally the viapibf markets for information,
where information is transmitted via cheap-talkarép. This type of game has equilibria
with and without information transmission, and hern empirical assessment of the
viability of information transmission seems necegskurthermore, previous results in
the experimental literature on cheap-talk gamegesitg that agents in the lab may tell
the truth even when theory predicts that repontsishbe uninformative.

In the laboratory, we find that in the last iteoats of the game played in the
experiment, very few reports are sold. We obsemae some agents indeed tell the truth
when their monetary payoffs could be increaseddmglmg deceptive reports. However,
a novel finding in our experiment is that some agéa when doing so does not increase
their monetary payoff. We show that the agents al® deceptive in the game we
consider are either non-pro-social or envious bghghg their choices in a different game
designed to elicit these traits. This deceptiveavedr is a main reason for the collapse of
the market for information.

To investigate the role of the conflict of interestween senders and receivers in
our findings, we run an additional treatment in evhthe monetary payoff of the seller of
reports is independent of the action of the receivée find that even in this treatment,
the seller of reports sometimes misinforms the iyd reports, again leading to the
collapse of the market for information.

Our results are also robust to other extensionpafticular, we considered two
other treatments (denoté&ption and Unint-Op? in which we again give subjects the
option to directly acquire the information once ythHeave observed the prices of the
reports. This option might make subjects belie\a this “more secure” not to directly
acquire the information and wait for the market feports, to determine whether it is
worthwhile to buy a report (if the prices of theoets are very high, subjects can still
acquire the information directly). We found (fortaiés, see the online Appendix) that
this option is almost never used, and the restltseeatmentOption and Unint-Option
are not significantly different from their respeeticounterparts in which the option is not
available.

We believe that our paper provides important insigar real-life settings. For

example, one important mission of organizationgfisrmation transmission (see, e.g.,
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Garicano (2000) and Alonso, Dessein and Matousc{2ad)). Our results suggest that
social preferences within organizations could kemental to this important function of
firms even in cases in which the information doesappear to lead to material conflicts
of interest. Clearly, more evidence is needed, fublyerom a field setting, to determine
whether this is indeed the case, but we hope thatwork forms the first step in an

important agenda.
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ONLINE APPENDIX

A) EQUILIBRIUM ANALYSIS OF TREATMENT SIMPLIFIED

In Table 17 below, we present the expected payoffdayers 1 and 2 associated
with all of the pure strategy profiles and identifig Bayes-Nash equilibria (in grey), i.e.,
the candidates for perfect Bayesian equiliBtit the rows of Table 20, we list all of the
strategy profiles of player 1 and in the columrasthof player 2. A strategy of player 1
(the sender) is a vector of four compone{m’;g,ni, Cni.i» Cini» Ci,i) € {0,1}*, as defined in
Section 4.1. A strategy of player 2 (the receivas) a vector of two
component§c,, ni, ¢m_i) € {L, C, R}?. The component,, ,,; represents player 2's choice
in the information set in which player 1's messaggs that player 2 is not interested in
the object (i.e., the color reported in the messdges not coincide with player 2’s
assigned color),, ; represents player 2's choice in the informatianirsevhich player
1's message says that player 2 is interested ibfext. For each information set, the
choicec = L indicates that player 2 chooses actiei the choicec = C indicates that
player 2 chooses acti@enter and the choice = R indicates that player 2 chooses action
right.

Each cell of Table 17 contains a vector with tBe &nt¢ expected payoffs to
player 1 and player 2, associated with the respestrategies of players 1 and 2 indicated
by row and column. The expected payoffs are congpusing the payoffs contained in
Table 7, taking into account that each of the fmssible combinations of players 1 and
2 being interested/not interested in the objectameex anteprobability of 1/4.

In this table, we also mark in bold the best respsrof players 1 and 2 and fill in
grey those cells in which the strategies of plajleasd 2 are mutual best responses, i.e.,
the (pure strategy) Bayes-Nash equilibria.

We find that there are 10 Bayes-Nash equilibria ¢ha be grouped into 3 classes
(informative equilibria, babbling equilibria andextra equilibria). The equilibria within
each class are informationally equivalent and aiifer: (i) in the use of colors, as each
equilibrium has a reverse one, and (ii) in the aafsthe babbling and extra equilibria,
also in the choice of player 2 in one of his infatman sets, which can be eitHeft or

center

28 We then check which Bayes-Nash equilibria arequ¢Bayesian equilibria.
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Table 17.Bayes-Nash equilibria of treatmegimplified

(LL)

(LC)

(LR)

(CL)

(C.0)

(CR)

(RL)

(R,C)

(R.R)

(1,1,1,1)
(1,1,1,0)
(1,1,0,1)
(1,0,1,1)
(0,1,1,1)
(1,1,0,0)
(1,0,1,0)
(0,1,1,0)
(1,0,0,1)
(0,1,0,1)
(0,0,1,1)
(1,0,0,0)
(0,1,0,0)
(0,0,1,0)
(0,0,0,1)

(0,0,0,0)

(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)
(20.0, 67.5)

(20.0, 67.5)

(32.5, 55.0)
(20.0, 57.5)
(45.0, 70.0)
(32.5, 65.0)
(32.5, 65.0)
(32.5, 72.5)
(20.0, 67.5)
(20.0, 67.5)
(45.0, 80.0)
(45.0, 80.0)
(32.5, 75.0)
(32.5, 82.5)
(32.5, 82.5)
(20.0, 77.5)
(45.0, 90.0)

(32.5, 92.5)

(45.0, 35.0)
(20.0, 40.0)
(70.0, 57.5)
(45.0, 62.5)
(45.0, 55.0)
(45.0, 62.5)
(20.0, 67.5)
(20.0, 60.0)
(70.0, 85.0)
(70.0, 77.5)
(45.0, 82.5)
(45.0, 90.0)
(45.0, 82.5)
(20.0, 87.5)
(70.0, 105)

(45.0, 110)

(32.5,92.5)
(5.0, 90.0)
(20.0, 77.5)
(32.5, 82.5)
(32.5, 82.5)
(32.5, 75.0)
(45.0, 80.0)
(45.0, 80.0)
(20.0, 67.5)
(20.0, 67.5)
(32.5, 72.5)
(32.5, 65.0)
(32.5, 65.0)
(45.0, 70.0)
(20.0, 57.5)

(32.5, 55.0)

(5.0, 80.0)
(5.0, 80.0)
(5.0, 80.0)
(5.0, 80.0)
(5.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)
(45.0, 80.0)

(45.0, 80.0)

The equilibria for this game are as follows:

1.- Informative equilibrium
-((1,1,1,0), (R, L))
-((0,0,0,1), (L, R))

The expected payoffs for players 1 and 2 @rarn®tl 105, respectively.

2.- Babbling equilibrium

- ((1,0,1,0),(C,L or C))
-((0,1,0,1), (L or C,C))

(57.5, 60.0)
(45.0, 62.5)
(70.0, 67.5)
(57.5, 77.5)
(57.5, 70.0)
(57.5, 70.0)
(45.0, 80.0)
(45.0, 72.5)
(70.0, 85.0)
(70.0, 77.5)
(57.5, 87.5)
(57.5, 87.5)
(57.5, 80.0)
(45.0, 90.0)
(70.0, 95.0)

(57.5,97.5)

(45.0, 110)
(70.0, 105)
(20.0, 87.5)
(45.0, 82.5)
(45.0, 90.0)
(45.0, 82.5)
(70.0, 77.5)
(70.0, 85.0)
(20.0, 60.0)
(20.0, 67.5)
(45.0, 62.5)
(45.0, 55.0)
(45.0, 62.5)
(70.0, 57.5)
(20.0, 40.0)

(45.0, 35.0)

The expected payoffs for players 1 and 2 &rarl 80, respectively.

3.- Extra equilibrium
-((0,1,1,0), (R, L or C))
-((1,0,0,1),(L or C,R))

The expected payoffs for players 1 and 2 @randl 85, respectively
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(57.5,97.5)
(70.0, 95.0)
(45.0, 90.0)
(57.5, 80.0)
(57.5, 87.5)
(57.5, 87.5)
(70.0, 77.5)
(70.0, 85.0)
(45.0, 72.5)
(45.0, 80.0)
(57.5, 70.0)
(57.5, 70.0)
(57.5, 77.5)
(70.0, 67.5)
(45.0, 62.5)

(57.5, 60.0)

(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)
(70.0, 77.5)

(70.0, 77.5)



We now check that all the Bayes-Nash equilibriafaiend in Table 22 also
constitute (weak) perfect Bayesian equilibria, béer PBE.

1.- Informative equilibrium
As both profiles are informationally equivalentgyhonly differ in the use of colors), let
us consider the profilg1,1,1,0), (R, L)).

1.i) Player 2’s beliefs

If the message of player 1 says that player 2 ismerested in the object, then,
given the strategy of player 1, the beliefs of plag derived from Bayes’ rule assign
equal probability (1/3) to the following three et®n(i) player 2 is not interested in the
object and player 1 is interested, (ii) neitherypla2 nor player 1 is interested in the
object, and (iii) both players 2 and 1 are intexésh the object.

If the message of player 1 says that player 2es@sted in the object, then, given
the strategy of player 1, the beliefs of playes&ign probability 1 to the following event:
player 2 is interested in the object, and playerriot interested.

1.i)) Sequential rationality of player 2

If the message of player 1 says that player 2 ismerested in the object, then,
given the beliefs above, the expected payoffs @fgil 2 associated with the choite€
andRare 110/3, 200/3 and 260/3, respectively (see T@bl€hus, the choics,, ,; = R
prescribed by the strategy of player 2 is sequintiational.

If the message of player 1 says that player 2es@sted in the object, then, given
the beliefs above, the expected payoffs of playassbciated with the choicesC and
Rare 160, 120 and 50, respectively. Thus the chgice= L prescribed by the strategy
of player 2 is sequentially rational.

1.iii) Sequential rationality of player 1

If player 1 is not interested in the object, hiyqgfato player 1 is 20, regardless
the choices of players 1 and 2. Thus, the chaiggg = 1 andc,;; = 1 prescribed by
the strategy of player 1 are sequentially rational.

If player 1 is interested in the object and plad/&s not interested, then, given the
strategy of player 2R L), the payoffs to player 1 associated with senditrgie and false
message are, respectively, 120 and 20. Thus thieechg,; = 1 prescribed by the
strategy of player 1 is sequentially rational.

If both player 1 and player 2 are interested indhgct, then, given the strategy
of player 2, R, L), the payoffs to player 1 associated with sendingue and a false
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message are, respectively, 20 and 120 (see Tabldu$ the choice;; = 0 prescribed
by the strategy of player 1 is sequentially ratlona

Hence,((1,1,1,0),(R,L)) is a PBE, and therefor€(0,0,0,1), (L, R)) is also a
PBE.

2.- Babbling equilibrium

Because we have two sets of profiles that are mmédionally equivalent (they
only differ in the use of colors), let us focus tre profiles((l,O,l,O), (c, C)) and
((1,0,1,0),(C, L))

2.i) Player 2's beliefs

In this case, the message of player 1 is not aigeélwith the state of the world:
it always says that player 2 is not interested.sTliuthe message of player 1 says that
player 2 is not interested in the object, theriglesfs of player 2 using Bayes’ rule assign
equal probability (1/4) to each of the four possiblvents regarding whether players 1
and 2 are interested in the object.

If the message of player 1 says that player 2e&@sted in the object (which does
not happen on the equilibrium path), then beliefisnot be determined by Bayes’ rule
and are specified below.

2.1i) Sequential rationality of player 2

If the message of player 1 says that player 2 ismerested in the object, then,
given the beliefs above, the expected payoffsaggrl 2 associated with the choite<
andR are 270/4, 320/4 and 310/4, respectively. Thughtimécec,, ,; = C prescribed by
the strategy of player 2 is sequentially rational.

If the message of player 1 says that player 2texyested in the object, then we
can find beliefs such that both the choices,{) = € and (ii)c,, ; = L are sequentially
rational (the beliefs are free in this case). stance, if the beliefs in this information
set are the same as in the former one (i.e., all fiossible events have the same
probability), then the choias,, ; = C is sequentially rational. Alternatively, if thelleds
in this information set assign probability 1 to #hweent in which player 2 is interested in

the object and player 1 is not, then the chojge = L is sequentially rational.

2.1i)) Sequential rationality of player 1
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If player 1 is not interested in the object, théwe payoff to player 1 is 20,
regardless of the choices of players 1 and 2. Thechoices,;,,; =1 andc,;; =0
prescribed by the strategy of player 1 are seqaigntational.

If player 1 is interested in the object and pla¥&s not interested, then we have the
following:
- Given the strategy of player 2 in the first equiliin in this classi. e., (C, C), the
payoff of player 1 is 70 regardless of whether drads a true or a false message.

Thus, the choice; ,; = 1 prescribed by the strategy of player 1 is seqabnti

rational.

- Given the strategy of player 2 in the second dguilim in this classi e., (C, L),

the payoffs of player 1 associated with sendingia &nd a false message are 70

and 20, respectively. Thus, the choigg; = 1 prescribed by the strategy of

player 1 is sequentially rational.

If both players 1 and 2 are interested in the dbjeen we have the following:

- Given the strategy of player 2 in the first equililn in this classi. e., (C, C), the
payoff of player 1 is 70 regardless of whether éreds a true or a false message.

Thus, the choice; ,; = 0 prescribed by the strategy of player 1 is seqabnti

rational.

- Given the strategy of player 2 in the second dguilim in this classi e., (C, L),

the payoffs of player 1 associated with sendingia &nd a false message are,20

and 70, respectively. Thus, the choigg; = 0 prescribed by the strategy of

player 1 is sequentially rational.
Hence, the profiles ((1,0,1,0),(C,Lor C)) are PBE, and therefore,
((0,1,0,1), (L or C, C)) also are PBE.

3.- Extra equilibrium

As we have two sets of profiles that are informadity equivalent (they only
differ in the use of colors), let us focus on theofies ((0,1,1,0),(R,L)) and
((0,1,1,0), (R, C))

3.i) Player 2’'s beliefs

If the message of player 1 says that player 2 ismerested in the object, then,
given the strategy of player 1, the beliefs derifrean Bayes’ rule of player 2 assign
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equal probability (1/2) to the following two eventd player 2 is not interested and player
1 is interested in the object, and (ii) both play2rand 1 are interested in the object.

If the message of player 1 says that player 2esa@sted in the object, then, given
the strategy of player 1, the beliefs of players8ign equal probability (1/2) to the
following two events: (i) neither player 2 nor pdaiyl is interested in the object, and (ii)
player 2 is interested in the object and playes dat interested.

3.ii) Sequential rationality of player 2

If the message of player 1 says that player 2 ismerested in the object, then,
given the beliefs above, the expected payoffs &gl 2 associated with the choite€
andR are 90/2, 140/2 and 160/2, respectively. ThusHtuwecec,, ,; = R prescribed by
the strategy of player 2 is sequentially rational.

If the message of player 1 says that player 2&sa@sted in the object, then, given
the beliefs above, the expected payoffs of playassbciated with the choicesC and
Rare 180/2, 180/2 and 150/2, respectively. Thusctivices,,, ; = L andc,, ; = C are
sequentially rational.

3.ii)) Sequential rationality of player 1

If player 1 is not interested in the object, thes payoff is 20, regardless of the
choices of players 1 and 2. Thus, the choiggs; = 0 andc,;; = 1 prescribed by the
strategy of player 1 are sequentially rational.

If player 1 is interested in the object and pla¥s not interested, then we have the
following:
- Given the strategy of player 2 in the first equilin in this class, i.€.R, L)), the
payoffs of player 1 associated with sending aaneka false message are 120 and

20, respectively. Thus, the choigg,; = 1 prescribed by the strategy of player 1

is sequentially rational.

- Given the strategy of player 2 in the second eopiilm in this class, i.e(R, C),

the payoffs of player 1 associated with sending@ &and a false message are 120

and 70, respectively. Thus, the choigg; = 1 prescribed by the strategy of

player 1 is sequentially rational.
If both player 1 and player 2 are interested inahject, then we have the following:
- Given the strategy of player 2 in the first equilil;n in this classi. e., (R, L), the

payoffs of player 1 associated with sending a an@ a false message are 20 and
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120, respectively. Thus, the choigg = 0 prescribed by the strategy of player 1
is sequentially rational.

- Given the strategy of player 2 in the second eopiilm in this class, i.e(R, C),
the payoffs of player 1 associated with sendingia &nd a false message are 70
and 120, respectively. Thus, the choigg= 0 prescribed by the strategy of
player 1 is sequentially rational.
Hence((0,1,1,0), (R, L or C)) is a PBE, and thereforg1,0,0,1), (L or C,R)) is

also a PBE.
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B) EXPERIMENTAL INSTRUCTIONS

B.1 Experimental instructions oftreatment Base?®

The aim of this experiment is to study how indivatkimake decisions in certain contexts.

The instructions are simple. If you follow them efaitly you will earn a non-negligible

amount of money in cash (euros) at the end of xiperement. During the experiment,

your earnings will be in ECUs (experimental currenaits). Individual payments will

remain private, as nobody will know the other m#pants’ payments. Any

communication among you is strictly forbidden and vesult in immediate exclusion

from the experiment.

1.

The experiment consists of 20 rounds. You will &redomly assigned to a group of 4
participants. This group is determined randomlthatbeginning of the experiment
and remains the same for all rounds. Moreover, wdube randomly assigned a
player number within your group: you will be eith@ayer 1, player 2 or player 3.

Your player number will remain the same throughbetexperiment.

At the beginning of each round

a. You will be endowed with 250 ECUs that you can tsenake the decisions
within the round, as explained below.

b. You will be assigned a color (that will be immedigtrevealed to you) whose
value for you is explained below.

At each round, you and the other players in yoougrwill have the possibility to

buy one object, by bidding in an auction (the aarctiules will be detailed below).

There will be one auctioned object, which can bleeebrangeor green The earnings

of a player in case of getting the auctioned olgegtend on the color of the object:

- If the object is equal to the player’s assignetbi then the player will earn 200

ECUs.

- If the object is different from the player’s agsed color, then the player will earn

100 ECUs.

At the beginning of each round, the object to betianed is randomly drawn by the

computer from an (virtual) urn containing two oltfeconeorange objecand one

green objectEach object is picked with equal probability (50%

29 We omit the experimental instructions of treatrsashinterested Option and Unint-Opt, which are
variations of the instructions of treatmd3dse(as explained in Sections 5 and 6). These instmgtare
available from the authors upon request.
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GREEN OBJECT ORANGE OBJE

The assigned colors of players 1, 2 and 3 for tlumd are determined in a similar

way. There is one (virtual) urn for each of thesee players, containing two pieces
of paper: onedsrange and onegreen The computer randomly (and independently)
draws one piece of paper from each urn. Each pégaper is picked with equal
probability (50%). The piece of paper selectecelieh player determines that player’s
assigned color for the round.

Player 1's urn Player 2's urn Player 3's urn

. At each round, each player will take his/her detisiknowing his/her preferred color

but not others’ preferred colors.

FOR EXAMPLE,

if in a round the selected colors for players and 3 areﬂ ﬂ ﬂ

- Then, Player 2 will know@ ﬂ @ In such a case, what player 2 will kngw
about the colors of players 1 and 3 is that ontd@hext four combinations has begn

drawn, each of them with equal probability (25%):

l(iﬂ ll(")ﬂ ﬂﬂ l“ﬁﬂ

- An analogous reasoning holds for players 1 an@h8&y only know their own

assigned color).

. Initially, no player knows which object (orange green) has been selected by the
computer for the round. However, prior to the aarctin sequence, you and the other
players in the group will have the possibility tecome informed of the color of the
object to be auctioned by paying 20 ECUs. Thesesibes take place according to
the following sequence: first player 1, then plag€knowing player 1's choice), and

finally player 3 (knowing players 1 and 2’s choices

. Then, if at least one player has decided to acgh@anformation and at least one
player has decided not to acquire it, there is &katdor reports. In such a case, prior
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to the auction, the players that have acquiredritfoemation can sell a report about

the color of the object to the uninformed playénsall other cases, the color of the

object is revealed to the players who decided tpiae the information, and all the
players directly participate in the auction.

These are the rules of the market for reports:

I. First, the players who have acquired the infornmatimt knowing the color of the
object yet, set a price for their report, and &lprs observe this price.

ii. The price of the report cannot exceed 20 ECUs.

iii. Then, according to the sequence (player 1 — playeplayer 3), the uninformed
players decide whether to buy one of the reportseMa player makes his/her
choice, he/she will know the decisions of thosggia who acted before him/her
in the sequence.

iv. The color of the object is revealed to all the playwho decided to be informed
(see point 6). The players who have sold a repanide the content of the report.
The content can beThe object is orange"The object is gre€ror "The object
is orange or greeh Thus, the report can contain the true color taionthe false
one, or be uninformative.

v. The buyers of the report receive it, and all treeyets participate in the auction.

. Auction rules: Simultaneously, each player makegldor the object. The player that

makes the highest bid gets the object. Howeves, flayer will not pay his bid, but

the second-highest bid. The other players neitbethg object nor pay anything.

For example: If player 1 bids 8 ECUs, player 2 b8sECUs, and player 3 bids 18
ECUs, then player 2 (the highest bidder) receitiesobject and pays 18 ECUs for it
(the second-highest bid). Players 0, 1 and 3 rneitbeeive the object nor pay

anything.

In case of ties in the highest bids, the computsrdomly picks (with equal
probability) the player who receives the object agnthose players who have made
the highest bid. In such a case, the player wheives the object pays his/her own

bid and the remaining players neither receive thjead nor pay anything.

For example: If player 1 bids 55 ECUs, player 58 ECUs, and player 3 bids 18
ECUs, then either player 1 or player 2 gets theabjwith equal probability. The

player who gets the object pays 55 ECUs.
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9. Bidding rules:

a. Players who acquired the information: prior to kimoyvthe color of the object

(and thus prior to deciding the content of thera®) must choose their bid
I. In case the object is green and
ii. In case the object is orange
b. Players who acquired the report: prior to knowing tontent of the report must
choose their bid
I. In case the message is “The object is orange”,
ii. In case the message is “The object is green” and
iii. in case the message is “The object is orange enfre

c. Players who did not acquire the report and didamojuire the information must
choose their bid.

The bids are implemented automatically accordintpéotrue color of the object
and the message received.
10. Summary of round payoffs. The round payoff of ayptehas three parts:

a. The endowment (250 ECUs) minus the payments (if aooyrred by the player
either to be informed or to buy a report.

b. In the event of having sold reports, the playesdbe agreed price from each
buyer.

c. In the event of getting the auctioned object, tlagygr gets either 200 ECUs (if
the object is of his/her assigned color) or 100 BEifJit is not) minus his/her
payment in the auction.

11. After the auction, and before proceeding to thet mexnd, each player will receive
the following ex post information:

a. The bids made by each player in the auction.

b. The player who obtained the auctioned object aagtlce paid for it.

c. The color of the auctioned object.

d. His/her round payoff (disaggregated).

12. Payments. At the end of the experiment, you wilph&l your payoffs from 4 of the

20 rounds. These rounds will be randomly selecyeithéd computer. The payoffs that

you obtained in the selected 4 rounds will be caedeinto euros at the rate 100

ECUs =1 euro and will be paid to you in private.
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B.2 Experimental instructions of treatmentSimplified

The aim of this experiment is to study how indivatkimake decisions in certain contexts.

The instructions are simple. If you follow them efatly you will earn a non-negligible

amount of money in cash (euros) at the end of Xiperement. During the experiment,

your earnings will be in ECUs (experimental currenaits). Individual payments will

remain private, as nobody will know the other mapants’ payments. Any

communication among you is strictly forbidden anidl vesult in immediate exclusion

from the experiment.

1.

3.

The experiment consists of 40 rounds. In each roymd will be randomly assigned
to a group of 2 participants (including yourselhis group is determined randomly
at the beginning of the round. Therefore, the grgop are assigned to changes at
each round. In this room, there are 4 participdmtsluding yourself) who are
potential members of your group. That is, at eweynd, your group is selected
among these 4 participants, each of them beingllgdueely to be in your group.
You will not know the identities of any of theserfp@pants. In each round, you will
only interact with the other participant in yourogp, and your payoff will only
depend on your choice and the choice of the otagicgpant in your group.

In each round, one of the two participants in ygnaup will have the role of player 1
and the other one will have the role of player 2e Toles will be randomly assigned,
and both participants in a group are equally likelyrave each role assigned. At the
beginning of the round, each participant will beermed of his/her assigned role.

At the beginning of the round, the computer randodraws one object from an
(virtual) urn containing two objects: one white @tfj and one black object. Each

object is picked with equal probability (50%).

BLACK OBJECT |

The color of the object is revealed to player 1imitto player 2 in your group.

‘ WHITE OBJECT

At each round, each player is assigned a colothétbeginning of the round, the
color assigned to each player is determined ifalh@ving way. There is one (virtual)
urn for each player, containing two pieces of papee white and one black. The
computer randomly (and independently) draws oneepcé paper from each urn. In
each urn, each piece of paper is picked with epr@bability (50%). The piece of

paper selected for each player determines thaeptagssigned color.
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Player 1's urn Player 2's urn

In each group, player 1 is informed both of his/assigned color for the round and

of the color assigned to player 2. Player 2 is amigrmed of his/her assigned color

but not of the color assigned to player 1.

At each round, in each group, player 1 will be tingt to make his/her decisions,

knowing the color of the object drawn from the cangp, his/her assigned color, and

the assigned color of player 2. Player 1 has taddeshat message to send to player

2 regarding the color of the object (which is unkndoy player 2). The message can
be either The object is whiteor "The object is black Thus, the message can contain

the true color or the false one.

. Then, player 2, being informed of his/her assigo@dr (but neither of the color of

the object nor of the color assigned to playeobyerves the content of the message

sent by player 1 and decides which action to thké&; Centeror Right

. Round payoffs. At each round, the payoff to eaclyg depends on whether the color
of the object did or did not match his/her assigo@dr and on the action chosen by
player 2:

i. At each round, the payoff to player 1 is determiasdollows.

- If the color of the object is equal to the colosigaed to player 1, then his/her
payoff depends on the choice of player 2 in thiowahg way:
» 20 ECUs if player 2 has choskaft
» 70 ECUs if player 2 has chos€enter
» 120 ECUs if player 2 has chosRight

- If the color of the object is different from thelopassigned to player 1, then
his/her payoff is 20 ECUs, regardless of the aatiomsen by player 2.

ii. At each round, the payoff of player 2 is determiasdollows.

- If the color of the object is equal to the colosigaed to player 2, then action
Left provides him/her with a higher payoff than act@anteror Right and
actionCenterprovides him/her with a higher payoff than actRight

- If the color of the object is different from thelaoassigned to player 2, then
actionRight provides him/her with a higher payoff than act@enteror Left,
and actiorCenterprovides him/her with a higher payoff than actiait

54



- The payoff of player 2 also depends on the cormedgoce between his/her

assigned color and the color assigned to playérelpayoff for player 2 when

his/her assigned color is the same than the assigpler of player 1 isower

than in the case in which his/her assigned coladifferent from the color

assigned to player 1.

The four tables below provide the payoffs of playeand player 2 in all possible

situations:

* The top-left table corresponds to the cases in lwbith players have the

same assigned color, which is different from thiercof the object;

» The top-right table corresponds to the cases ichvthie color of the object

is equal to the color assigned to player 2 bueddfit from the color assigned

to player 1;

» The bottom-left table corresponds to the casesioiwthe color of the object

is equal to the color assigned to player 1 bueddht from the color assigned

to player 2;

* The bottom-right table corresponds to the caseshich both players have

the same assigned color, which is equal to ther althe object.

Object:  White Object: Black Object:  White Object: Black
Player 2: Black | or |Player2: White Player 2: White | or |Player2:  Black
Player 1:  Black Player 1:  White Player 1: Black Player 1:  White
Action of player 2 Left | Center | Right Action of player 2 Left | Center | Right
Payoff to player 1 20 20 20 Payoff to player 1 20 20 20
Payoff to player 2 20 60 100 Payoff to player 2 160 120 50
Object: White Object: Black Object: White Object: Black
Player 2: Black | or |Player2: White Player 2: White | or |Player2:  Black
Player 1: White Player 1:  Black Player 1: White Player 1:  Black
Action of player 2 Left | Center | Right Action of player 2 Left | Center | Right
Payoff to player 1 20 70 120 Payoff to player 1 20 70 120
Payoff to player 2 30 90 120 Payoff to player 2 60 50 40

8. At the end of each round, prior to proceeding ® tlext round, all the players are

informed about current and past rounds: assignkg oolor of the object, color

assigned to each player in the group, the mesdaglayer 1, the action chosen by

player 2 and the payoff of each player.
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9. Payments. At the end of the experiment, you willdaéd the earnings that you
obtained in 8 rounds (out of 40). These rounds balrandomly selected by the
computer: 4 rounds will be selected from the roundshich you were assigned the
role of player 1 and the other 4 rounds will beestdd from the rounds in which you
were assigned the role of player 2. The earningfsyibu have obtained in the selected
rounds will be converted into cash at the exchaateof 40 ECUs = 1 euro and will
be paid to you in private.

C) TREATMENTS WITH EXTRA OPTIONS TO ACQUIRE INFORMA TION
DIRECTLY ( Option and Unint-Opt)

TreatmentOption considers the following variant with respect te tBase
treatment: in stage 2 of the game, after choosiniglweport to buy, if any, at the posted
prices, buyers now have the option to directly &egine information by paying 20 ECUSs.
This extra choice has no effect on the theoreficatlictions regarding the equilibrium
outcome (which remains the same as that of Bhse treatment -see Section 3.1).

However, it allows us to examine whether subjectpiae information directly less often
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in the first stage when they no longer need to waivout the possibility of facing
excessively high prices to obtain information iedity via the purchase of reports.

Finally, treatmentnint-Optcombines the features of treatmeminterestedand
treatmentOption Because, in equilibrium, the option is never usibea theoretical
predictions coincide with that of treatmeuminteresteddescribed above.

Here, we briefly report the results of treatmefgtion and Unint-Opt and
compare them with the results of their respectimenterparts without the option (i.e.,
with treatment8aseandUninterestedl

Table 18 reports the (average) behavior by typelafer in the auction in
treatmentOption

Table 18.Average bids by type of player and block of 10nd&i- treatmen®ption
Rounds 1-10 Rounds 11-20

Color - Yes [Prediction: 200] 107.61 142.54
(59.00) (64.66)
Informed PI.
Color - No [Prediction: 100] 70.30 96.73
(45.29) (46.29)
Uninformed players [Prediction: 150] 88.14 133.93
(53.43) (67.66)
Content: Color - Yes [Prediction: 200] 96.64 149.28
(54.24) (44.95)
- 81.46 104.78
Report Buyers Content: Color - No [Prediction: 100] (43.25) (24.44)
. 41.57 63.44
Content: 0 [Prediction: 150] (51.32) (60.04)

(In brackets Std. Dev.)

Using Mann-Whitney tests, we test the differencesvben the players’ bids in
the Basetreatment (see Table 2) and in treatm@ption over all periods. We find that
none of the differences are significant.

Table 19 reports the (average) behavior by typglayer in the markets for
information in treatmen®ption We present the frequencies with which subjectosh
to: (i) acquire information directly (columimform), disaggregating the cases in which

information was acquired in the first stage (fsstnmand) or using the option (second

57



summandy? (ii) buy a report in the second stage (coluBuy rep; and (i) remain

uninformed (columruninf), distinguishing by mover and by block of 10 roend

Table 19.Behavior in information markets in Treatmédption— Absolute number of

observations

Rounds 1-10 Rounds 11-20
Uninf. Inform.  Buyrep. Uninf. Inform.  Buy rep.
Mover 1 27 21+1 11 43 14+0 3

(45.00) (36.67) (18.33) | (71.67) (23.33)  (5.00)
[37.50] [27.50] [39.29] | [45.26] [20.90] [16.67]

Mover 2 18 30+2 10 22 28+0 10
(30.00) (53.33) (16.67) | (36.67) (46.67) (16.67)
[25.00] [40.00] [35.71] [23.16] [41.79] [55.56]

Mover 3 27 25+1 7 30 25+0 5
(45.00) (43.33) (11.67) | (50.00) (41.67) (8.33)
[37.50] [32.50] [25.00] [31.58] [37.31] [27.78]

Total 72 76+4 28 95 67+0 18
(40.00) (44.44) (15.56) | (52.78) (37.22)  (10.00)
[100]  [100]  [100] | [100]  [100] [100]

(% over total row), [% over total column]

Using Mann-Whitney tests, we now test the diffeemnbetween treatmeBase
(see Table 4) and treatmeDptionin the relative frequencies with which informatisn
acquired (directly or indirectly) over all periodad aggregated across all movers. We
find that no differences are significant. We alése@rve that the option is almost never
used (only 4 times in the first block of 10 rounds)

Table 20 reports the (average) behavior by typelafer in the auction in

treatmentnint-Option

Table 20.Average bids by type of player and block of 10nasI- treatmentnint-Option
| Rounds 1-10 | Rounds 11-20 |

Informed players  Color - Yes [Prediction: 200] 157.83 188.97
(65.78) (34.28)

30 For example, 21+1 in the cell of Table 18 corresiing to players who are mover 1 in the first blogk
10 rounds means that, within this block, moverdyets directly acquired the information 22 timekir2
the first stage and 1 using the option (i.e., afteserving the reports’ prices).
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Color - No [Prediction: 100] 81.56 92.40

(37.63) (23.68)

Uninformed players [Prediction: 150] 105.16 149.55
(71.70) (49.22)

Content: Color - Yes [Prediction: 200] 154.87 177.64

(65.34) (60.28)

Buyers of report Content: Color - No [Prediction: 100] 69.12 95.55
(30.35) (37.45)

Content: 0 [Prediction: 150] 80.19 119.91

(53.86) (54.85)

(In brackets Std. Dev.)

Using Mann-Whitney tests, we test the differencetsvben the players’ bids in
theUninterestedreatment (see Table 14) and thant-Optiontreatment over all periods.

We find that no differences are significant.

Table 21 reports the (average) behavior by typelayer in the markets for
information in treatmen®ption We present the frequencies with which subjectosh
to: (i) acquire information directly (columimform), disaggregating the cases in which
information was acquired in the first stage (fssmmand) or using the option (second

summand); (i) buy a report in the second stagéufeo Buy rep; and (iii) remain

uninformed (columruninf), distinguishing by mover and by block of 10 roend

Table 21. Behavior in information markets in Treatmedhint-Option — Absolute

number of observations

Rounds 1-10 Rounds 11-20
Uninf. Inform. Buyrep. Uninf. Inform.  Buy rep.
Mover 0 32 28 - 46 14 -
(53.33) (46.67) (76.67)  (23.33)
Mover 1 32 21+1 5 45 12+0 3
(53.33) (38.33) (8.33) (75.00) (20.00) (5.00)
[29.36] [41.82] [31.25] | [32.37] [40.00] [27.27]
Mover 2 46 1340 1 53 540 2
(76.67) (21.67) (1.67) (88.33) (8.33) (3.33)
[42.20] [23.64] [6.25] [38.13] [16.67] [18.18]

59




Vover 3 31 1940 10 41 13+0 6
(51.67) (31.67) (16.67) | (68.33) (21.67)  (10.00)
[28.44] [34.55] [62.50] | [29.50] [43.33]  [54.55]
Totall.3 109 54+1 16 139 3040 11
(60.56) (30.56)  (8.89) | (77.22) (16.67)  (6.11)
[100] [100] [100] [100] [100] [100]

(% over total row) [% over total column excluding Mover 0]

Using Mann-Whitney tests, we test the differencestwben treatment
Uninterestedcf. Table 16) and treatmebiint-Optionin the relative frequencies with
which information is acquired over all periods bgvar 0 and by all other three movers
(aggregated across the three of them). We find ahbt one difference is marginally
significant (at the 10% level), while the others aot significané! We also observe that

the option is almost never used (just once initise block of 10 rounds).

31 The only one that is weakly significant at the 1@3el is the difference in the relative frequendgh
which movers 1 to 3 acquire information.
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