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Abstract: Although economic and social relationships can involve deceffneezy

2005) such relationships are often governed by informal contracts that requin@ergst

et al.1995) While important advances have been made concerning deception in
economics, the research has focuggld bn written forms of communication. Are there
certain systematic cues that signal written communications as dishonest? Are those
signals accurately detected and used by message receivers? We fill this gap by studying
messages written in a novel thygerson trusgame (we call it the OMistress GameO). We
find that: (i) messages that use encompassing terms, or a greater number of words, are
significantly more likely to be viewed as promises; and (ii) promises that mention money
are significantly more kiely to be trusted. Notwithstanding the latter finding, we find
senders who mention money within their promises to be significantly less likely to keep
their word than those who do not.

" Chen: Interdisciplinary Center for Economic Science, George Mason University, email:
jchenw@gmu.eduHouser: Interdisciplinary Center for Economic Science, George
Mason University, emaidhouser@gmu.ediWVe gratefully acknowledgehe helpful
comments from the participants at 2012 International Economic Science Association
Conference in NYC, 2012 University of Mainz Workshop in Behavioral Economics in
Mainz, Germany and 2012 Nor&merican Economic Science Association Conference

in Tucson.




All truth is simple, is that not doubkylie?
- Friedrich Nietzsche

l. Introduction

Many economic and social relationshipavolve deception(Gneezy 208). Such
relationships areoften governed by informatontracts that require trugBerg et al.
1995) Substantial researchak focused omeception in economicgee, for example,
Hao andHouser 2013Erat and Gneezy 2011; Rosamd Villeval 2011; Kartik 2009;
Sutter 2009 Dreber ad Johannesson 2008; Charness and Dufwenberg Eld@sen
and Johannesson 2Q0&ecently, increasingttentionhas been devoted the question

of whether deceptioar trustworthinessan be detecte($eee.g, Belot et. al012 2010;
Darai and GrStz 2010Although important advances have been matie research has
focused only on fac®-face communication, and has not yatldressedther, e.g,
written, forms of communicatiorin particularresearch has notvealedvhethercertain
sydematic cuesmay help sigral a written communicatioras dishonest, andif so,
whether thoseuescan be detected and accurately used by readers of messages. This
paper fills that gap by studyarthis question within the context of a controlled laboratory

experiment.

While trust is essential for an economy, the knowledge of who and when toi.gust
deception or trustworthiness detectios equally critical(see,e.g, Belot et al.2012)
Much deception detection literature has focused on verbal andrierbal interactions
(Zuckerman et al1981) However, 6 our knowledge, there have been no studies of
deception detection ni informal written communicatioh in economics This is
unfortunate, sincenformal written communicatione(g, via emails,texting, tweeting, or
facebooking) plays an increasingly important rolesotial and economiexchange
decisions.

! Our interest is in understanding cues used in informal written communication of the sort
that people might send in instant messages or other forms of casual (and often electronic)
communicationOur focus is not, for example, formal legal documents which are

typically constructed with the goal of reducing ambiguity (at least to people trained in
reading the contracts).



The effectof informal communication has beardely studied in the contexof O cheap
talk3 (see e.g, Farrell and Rabin 1996; Crawford 199&heap talkis effective at
conveying private information and/or signaling intention; as such, it has provehweffe
in coordination and coordinatidike gamegqFarrell and Rabin 1996 impacting the
outcome of bargaining gamgCroson et. al.2003) and in promoing trust and
trustwortly behaviorg(Charness and Dufwenberg 20085 notedby Farrell and Rabin
(1996), cheap talk matters because people respond to it. In this peptake a step
towards better understanding the nataf peopleQgsponses to different types of cheap
talk promises; that is we inform when cheap talk more likely to evoke responses, as

well as the nature of those responses.

Informal written cheap talk occurs frequently durimgernet datingy In these caseshe
interactions begin with initial informal writtemessagexchanges. The purpose of these
exchanges is to build a foundation of mutual trust upon which a real (as compared to
virtual) relationship cadevelof (Lawson and Leck 2006kvidently, during this process

of written exchangesdecisionsmust be made regarding the trustworthiness of oneOs
partner. Consequentlyhe ability to writetrustworthysounding messageas well ago

detect insincere messag&sanimportant andadaptive skill. Inthis paperwe furtherthe
undestanding ottuesand the ingrpretation of cues imformal written exchanges.

It is importantto noteonline dating as an example of an environmeghere trust and
deception are most important to understand. In particlest is not a consideration in
cases where interests are either fully aligned (as in members of teams during competition
or parental care of young childrewhere trust is not needed) or perfectlgaligned (as

in cases of fraud or other zesam activity where trust isiot an option. Trust and the

2 Communication that has no direct effect on playersO payoffs, is costless an
unverifiable.

® Through for instance, match.com and many other websites.

* For anecdotal evidence see OA Million First DatesO,
http://www.theatlantic.com/magazine/archive/2013/athibion-first-
dates/309195/?single_page=true



consequet possibility of deception, isritically important in cases where gains from
exchangeare possiblebut there also exist incentives for one side to defect and
appropriate the surplut. is precisely in these situations that peomay send informal
OpromisesO of future behaytbese messages must be interpreted to gauge the @xtent
which they can be trusted

Researclon this topic has appeared in both economics and psychdksgdiscussed
below, key findinggrom economics$ndicatethatpeople notice and respond to some cues
(for example, gender and presence of a handshake), but not(ethersarticipantsO past
behavio) (e.g, Belot et al, 2012; Darai et al, 2010hese results, however, doased
only on faceto-facecommunication The psychology literature studies the same question
but within the context of qualitative cues such as facial movemermspoessionse(.g,
Ekman, 2009p The main finding from this literature is that people do not know what to
look for to identify cheating, and consequentherform poorly  not much better than

chancebatdetecting deception.

As noted, he previous literature focuses on fdaodace communication, with little
attention paid to informal written communicatiolm orderto fill this gap, ve introduce a
novel variant of a trustgame (building onthe hidden action game @harness and
Dufwenberg, 2006) Our gamecaptues an environmemith misaligned incentives and
opportunities to defecbut alsoincludespotential gains from trade. In this context, we
offer participants the opportunity to communicate promisesnt® anotheusing hand
written messages. We use this design @nswer three primary questions. Firate
guantifiable features of natural lang@amessages thatake amessagenore likely tobe
viewed as a promee? Secondare therdeatures of messages that leave s@moenises
more likely to betrusted®® Finally, are thereobjectively quantifiable cues that

discriminate promisethat will bekept from those that will béroker?

®> The computer science aridduistics literatures include examples of compiatssisted
text analyses. These studies provide evidence of differences between deceptive and non
deceptive textgésee, e.g., Zhou et. al 2002; 2003)



We find, first, thatusing eithelencompassing terms or a greatember of worddeaves

a message significantly more likely to be viewed gwamnise. Secondye find that
messages thatention money are much more liketybe believed than those that do not.
On theother hand, and in answer to our thaqdestion, senders who discuss money as
part of their promises are significantly more likely to break their promises.

These findings resonate witlfie experience. Advertisements often use encompassing
words and refer to money benefilshese promises are made in this way, presumably,
because they are often believedn the other hand, these promises are also often broken,
in the sense that the advertised monetavinga are not equivalent to the actual benefits

received in the transaction.

Theremainder of this paper is organized as follolsSection II, we discuss the related
literature. Section IIl explains the context from which we obtain the message data and
also the experimental setup. Section IV, we report our analysis and resulisction V

summarizes and concludes the paper.

Il. Related Literature

2.1 Deception

Deception is a socially andconomically relevantopic (Mazar and Ariely 2006)
OBusiness people, politicians, diplomats, lawyers, and students in the emfarime
laboratorywho make use of private information do not always do so honestlyO (p.384,
Gneezy (2005))For instance, wite-collar workersdo notalways pay for the bagels and
donuts they purchasgLevitt 2006) neither do newspaper purchasens the street
(Pruckner and Sausgruber 200&ven dildrensometimeseport their die roll outcomes
dishonestly(Bucciol and Piovesan 2011t alone tidents in the experimental Iésee

for example, Gneezy 2005; Fischbacher and Heusi 2008; Lundquist et al. 2009; Houser,
Vetter, andWinter 2010; Hao and Houser 2013

Economists arencreaingly interested in deceptiaelated topics such as dishonesty,
cheating,lying, and promise breakingandare making advances understanding these



behaviors The general finding is that people are averslita; nonetheless, there &
nonnegligible percentage of people who lie. Gneezy(2005)implemented a cheap talk
sendetreceiver gameo investigate empirically the effect of consequehoaspeopleOs
tendency to lieIn the game, senders chose to send truthful or false prefabricated
messageslhe authorfound that peoplare averse to lyingaverse to choosing the false
message¢ven when there are small benefits to aethecost of othersFurther,Erat and
Gneezy(2011)used a modified sendeeceiver game and discoverdtht not only are
people averse to Oselfish bléiekO, they are also reluctant to tell @Bto white lied In

a modified trusgame environmentwhere promisescould be made,Charness and
Dufwenberg(2006)found that aboua quartenf the subjects broke their promi&es

2.2Deception detectioRromise ldentification

Since @ceptionis acommonpart of many social and economiteractions, a natural
guestion arises: can detiem be detected? More specifigall) are there systematic
featuresassociated with deceptive acti@rg Can people correctly identify and utilize
those featres to detect deceptiomhe converseside of these upstions is also quite

interesting are there certain attributes of actions that are considagas of sincerity

and trustworthiness

Deception detection, espatly lie detectionis widely studiedin psychology.Generally

speaking, psychologists finthat there are behavioral clues to deceit, such as facial

® Changes in wealth resulted from the

" Lies that benefit self but harm other.

® Lies that benefit both self and other.

(lIn an effort to account for the empirical observations, some scholars have suggested that
people experience variable disutility from guilt, where the disutdi®pends on the
degree subjects think they let others dbWwhe greater the letown, the more disutility

they induce €.g, Charness and Dufwenbe(g006; 2010). Some propose setbncept
maintenance theory to account for dishonest behaviors from mostly honest(jMexde

et. al. 2008) that is, people suffer small fixed disutility from lying and make their
deception decisions based ore timet benefits of such action. Others, however,
hypothesize that there may be two types of people: one type will never lie, and the other
type are able to lie because they do not suffer gsde for example, Vanberg 2008;
Ellingsen et al. 2010)



movements(Ekman and Friesen 1974yoice and speech patte(€hichester 2008)
People who can accurately detect liars seem to use some of the physicdE&inas

and OOSullivan 1991A person uses all of the clues cothgacan achieve over 80
accuracy in deception detectigfkman, OOSullivan, and Frank 1999; OOSullivan and
Ekman 2005; Ekman 2009bWhile people are not good at catching libased on
demeanor (not much better than changedpups of professionale.g, United States
Secret Service Professionals, interrogators) with special traimag perform
significanty better® (Ekman 2009h)

The common setgin the abovementionedpsychologystudiesgenerallyinclude actors
(usually students) who anestructed taell the truth or a lipandobserves who evaluate
the trueness of the actorstatemers upon watching thevideotaped recordingésee
Ekman 2009a; oekman 2009b for a short reviewjor most othosestudies neither the
actors nor tb observers were incentivized perform (Zuckerman, DePaulo, and
Rosenthal 1981; Vrij et al. 20Q4)ater researcl{seee.g, Ekman and Friesen 1974,
Ekman, OOSullivan, and Frank 1988proved the experimental desidoy, for instance,
making the lies more relevant and voluntanmyd increasing the stakes for success or
failure (for both actors and observesemetimes evepunishmenfor actors if theyare

considered lying Thefindings howeverdid not differ.

Anotherfocusof deeption detectiortoncerngeoplés ability tpredict trustworthiness
throughfaceto-face communicatiomr through observing such interactidiiost of the

early research on this topic cemtezither on communicationOs ability to facilitate
cooperative outcomgsee e.g, Cooper et al. 1989; Cooper et al. 1992; Isaac and Walker
1988; Miettinenand Suetens 2008; Charness and Dufwenberg 2006; Charness and
Dufwenberg 2010; Belot, Bhaskar, and van de Ven 2040)on peopleOs ability to

predict outcomes accurately in light of that communication. This research does not delve

9 Ekman (2009b) also suggests that regular people can use micro experssion training
tools (METT) to be traing to recognize micrexperssion (www.paulekman.com) and
use them to successfully detect deception. A popular HoevTo Me- on Fox is

inspired by EkmanOs research in lie detection using-exgerssion.



into questdns such athe nature of cues available to participants in these environments

or whether participants identify and ubkese cues.

Despite the success of communication in promoting cooperaésearch indicasthat
people are notgood at predicting peopleOs edisions following communication.
Questions remain as to why people are not more successful at detectingodepegt
its important rolein daily life. Could it be thapeopledo notknow whatcuesto look for,
or thatthey able to detecues but unable taise them correct)yor bott?

Ekman (2009b) suggests that huménithout training) lack thebility to identify traits
correlated withdeceit. Rasonsnclude lack of exposure tdying during our ancestral
history, lack of adaptive value rfdying detection propensityto trust rather than doubt,

and wanting to be mislegther tharknow thetruth. Wang et. al(2010)used asender
receiver game in which senders had the incentive to lie to demonstrate that certain
systematic featureare associated with lyingubjects these includedgayoff lookup
patterns of the eyesnd pupil dilation The authors also calibrated that ietheceivers

were able to use the predicative features (the eye movement and the messages the senders
sent), they could havearned up to 24 more.Additionally, Darai andsrStz(2010)usel

data from the British television game show OGolden Bafisdiscover that certain
features of thegame/playersuch asstakesize andthe occurrence of handshalae

highly predictive of the rate of cooperation in the f&méace prisonersO dilemma game.

Furthermore Belot et. al.(2012) reportsthat subjects in an econ@rexperiment were

able to use somebjective cues(while ignoringsome of theothers)to help correctly

' See for exampléDawes et. al(1977) Frank et. al(1993)and Brogy (2002)

implemented prisonerOs dilemma with-gaene faceo-face communication, after which
subjeds were asked to predict their opponentsO move. They found that people perform
slightly better than chance in their predictions. Similarly, Ockenfels and $2(60)

looked at the twgperson bargaining game with incomplete information arntdma

lookers observe the bargaining process. ThiwokersO detection accuracy exceeds
chance as well. The authors attribute the results mostly to the succedsafens

utilizing the objective feature of the bargaining process {he length of bayaining

time).



detect deceptioand predict trustworthines$he authors made a novel usalata from a
high-stakes prisonerOs dilemmgame showto investigate trustworthiness detection.
Subjects watched the clips and rated the likelihood that players cooperataddpp®st
communication on a scale of zero one (with the increment of 0.1)The authors
discovered that subjects were able to sm@é? objective features of the gafmlayers
(such as gendeand past behavi® to makepre.communication predictions. Although
subjects did not seem to improve their overall predictions after watching th
communication between thpayers they did repondpositivelyto the Oelicited promiseO
communication groud. The authors concludethat previous research mightave
underestimated peopleOs ability to discern trustworthiness.

In sum, most research to date has emphasized peopleOs abiiyett deeption or
trustworthiness irfaceto-face encountes. Faceto-face interaction is a very rich and
relevant environment to access peoplabiity to detect deceptionhowever, the
environment may be too complex to enable one to draw inferences regaelmegsons
for peopleOs performance. The reason isdabanany factors are alay, includingfacial
expressiog, body movemerst hand gestusg andthe language being usedith some of
them quite hard to measurd. i difficult for researchers to ppoint the information
people acquire or use, what information isactuallyperceived bysubject®’. In addition,
there may be several caninding factors. Br example, in Belot etal. (2012), the
authors inferthat subjet ae able to correctly predickemales as relatively more
trustworthythan malesHowever, itmay be the case théat) females are more sensitive
to guilt, and thudess likely to lie(and more trustworthyn general (e.g, Dreber and

2The subjects werenOt able to recognize or use all the objective features of the game
show,e.g, the relative contribution to the prize.

3 Belot et. al. (2012) categorized communication into three different groups: no promise
where no prmises are made, voluntary promisbere players voluntarily make

promises, and elicited promiseénere the subjects were prompted by the game show host
to indicate their intention to either cooperate or defect.

“In some of the cases, fat®face encounter includes subjects watching a video
recording of the game players.

5 As noted in Ekman et. g11999) successful subjects were able to use facial clues to
detect liars, as opposed to others who were not able to do so when presented with the
same video recordings.



Johannessor(2008) Erat and GneeZ2011); or 2) females are less capable
concealing their emotion@.g, Papini et g1990) in their facial expressian and thus
aremore likely to be considered trustworthy by observers

While we note above thagtrevious experim@s have establighl that peoplgerform
poolly at distinguishing truth from lies faceto-faceinteractions, previous researchs
systematicallynvestigate neitherthe causes of these relativdlyw success ragaor the
ability to predicttrustworthiness witlotherforms of communicatione(g, online written
communication such abkatused indating websitg). In these cases, deception ¢tave
significant impact This paper contributeto the literatureby using a controlled
laboratory eperiment toinvestigatecuesof deception @ntrustworthinegsas well as
potential explanationasto why peopledo or do not detect untrustworthinegsnally,

our analyss offers new insightmito how toconvey trustworthiness.

lll. The Game, Messageand Evaluations

3.1TheMistressGame

We devised a novel thrgeerson gaméto generatenritten mesages (these messages
were evaluated in a subsequent experiment, described b&loagxtensive form of the

Mistress Gamés shown in Figure 1. Payoffs are in dollars.

The Mistress Gamduilds onthe hidden actiotrust gamgCharness and Dufwenberg,
2006) In our game, changghe die roll)is replaced with a strategic third player @Qur
payoff structure offersicentivesthat suggeshe following interpretation.

* This game is a modification of an extended thgeeson trust game with different
multipliers for different trustees. Related games are Charne€3udwenberg (2006
two-person trust game with a hidden action, Sheremeta and ZBhagemeta and Zhang
2010)and Rietz et ak2011)Dsequential three person trusinge, Cassar and Rigdon
(2011)bthree person trust game with one trustee two trustor or one trustor two trustee,
and Bigoni et al(2012)btwo person trust game with an add dominant glvable game
between the trustee and a third player.



We denoteRoles A, B and C asWife, Husbandand Mistress’ (or Husbang Wife and
Paramour) Wife and Husbandconsider whether to form anion. If no Onarriag®
occurs, then both parties receive the outside option paydfie(tm single) oft5. In this
case the Mistressreceives$10. If a marriage contract is formed, a trust relationship
emergesand the payoffs to this relationship depesmdthe Husban®s desion. The
Husband (Role B) is facedwith a dilemmaN either to stay with the current trust
relationship(correspondingo BOLut option) or form an additional trust relationship
with a third persorand enjoy a potentially higher paydfforresponds to B@s option)
Notetha Wife is NOT any better off (maybe even worse dff) Husban®s choosing IN.

If the Husbandchooses to stay with th&/ife (corresponthg to the strategy profilelq,

Out, Left/Righ}), bothWife andHusbandare better off (with the payoff &L10 for each)

and Mistress(who has no moveagain earnshe outside option 0$10. The strategy
profile (In, Out, Left/Right corresponds to the situation where the marriage contract is
enforceable. Howeverthe marrige contract may not be enforceable. Indeed, the
Husban@®s choice may noe tobservable to th&Vife, dependingon the MistressOs
decision Our game captures this as discussed below.

If the Husbandchooses to form a netmustrelationshipwith the Mistress(corresponding
to BO$n option), the Mistresscaneitherbe cooperative and reciprocal by chooslreft,
or defect by choosindgRight Note that if the Mistress choosesLeft, the Husban®s
behavior is unknown tahe Wife. However if the MistresschoosesRight not only does
the Husbandreceive nothingrom the newlyinitiated trust (theMistresstakes #), the
Wife is also impacted and receives nothing. In this césaWife knows theHusban@®s
choice Note thatthe Wife may foresee such outcomes armbosenot to enter the trust
relationshipwith the Husband The player®choices Out, In and Right describethose
possibilities.It is easy to verify that the stgame perfectequilibrium of this gamedor

selfish and riskneutral players idif, Out, Righ), which isalsoinefficient.

" This game is not intended to capture the intricate and complicated features of marriage;
the analogy used here is merely to facilitate understanding of the tradeoffs that each
player faces in the gamklore importantly, we are interested in the dynamics of multi
player trust relationship.



A(Wife)

OUT/\\]

A5 B (Husband)
B:5 our /\m
C:10 10 C (Mistress)
10 LEF/\F:lGHT
10
10 0
20 0
25 40

Figure 1.TheMistressGame

3.2The Messages

In addition tothe regular n&communication game play,erlsointroduce onesided pre
game communication to the environmetite players have aapportunity to send a
handwriten note to their counterpart® particular for the purpose othis paper we
focus onthe messages froithe Mistress(Role C) tothe Husband(Role B) undertwo

different environmentssingle message and double message.

3.2.1Single messagenvironment

Before the subjects play tiMistress Gamghe Mistress(Role C) has the option tarite

a message tblusbandRole B) The experimenter then collects the messages and passes
themas shown in Figure Zl'hat concludes theommunication phasand the shjects

start to play thgamé®.

8 The authors also implemented other versions of the communication treatngent (
only Role B sends messages to RoJe Phese data are reporteddhen and Houser
2012. Here we only focus on the C to B message treatments.



A(Wife)

ouT /\l\l

A5 B (Husband)
. C sends a message
B:5 ourt IN o0 B
¢:10 10 C (Mistress) T
10 LEF/\F:GHT Wems;:;ig gtggse
10
10 0
20 0
25 40

Figure 2 The Single Message Communication Phase

3.2.2Double message environment

As shown in Figure 3he doulle message environmentgsnilar to the single message
environment, except that the opportunity floe Mistress(Role C) to send a messaige
theHusbandRole B) comess a surprise.

It is common knowledge from the beginning of the expentthatthe HusbandRole B)

has an opportunity to send a hamditten messagdeto the Wife (Role A). After the
messages are transmittedtie experimenter announces a surprise message opportunity:
the Mistress (Role C) can also send a messagethie Husband (Role B). The
experimenter waitdor the messages to be written by Role C &hen passes the
messages on to their paired Bjpon completion of the message transmisssubjects

start to play the game.

1t is well understood amongst subjects that they cannot write anything that is self
identifiable, and the experimenter monitors the messages to make sure this rule is
followed.



A(Wife)
B sends a message

ouT /\1\1 to A prst

B (Husband)

A:S
SRLYAN fron s
C:10 10 C (Mistress) T
10 LEF/\F:'GHT We study these
10 messages
10 0
20 0
25 40

Figure 3 TheDouble Messag€ommunication Rase

In both single andouble message environmgrihe Mistress(Role C) is better off when
the Husband(Role B) chooses INtherefore it is natural to assume th#te Mistress
(Role C) would use the messagesaseans to persuadiee HusbandRole B) to choose
IN. However, the twoenvironments also deparsignificantly from each other.
Specifically, in the double message environmenmtere everybody knows thdhe
Husband(Role B) has already sent a messagth&Wife (Role A), it is reasoride to
presume thathe Husband(Role B) might have conveydds intention to stay withwife
(Role A) and choose OUT. Therefpikis very likely the case thatlistress(Role C)
needs to do a better job convinchg Husband(Role B) to choose thBlistress instead
by choosingN%.

3.3Experimental DesignProcedureandHypothesis

3.3.1 Experimental Design and Procedure

The evaluation sessions were conducted the experimental Ilaboratory of
Interdisciplinary Center for Economic Science at George Madniversity”. We
recruited45 evaluatorsfrom the general student populati¢?2? evaluators to evaluate

'We did find somesvidence suggesting that Mistresses (Role C) worked harder in
crafting their messages, as shown in section 5.
' The game sessions were also conducted in George Mason University.



messages from single message environment and 23 to evaluate messages from double
message environmenflone of the evaluators had previougarticipated in théMistress
game experimenfverage earningwere $18 (including th&5 showup bonus); sessions

lastedabout one hour.

Before reviewing any messages, evaluators were acquainted whihstihess Gamand
were provided with a transcriphf the Mistress Gamenstructions foreither the single
message environment tre double message environmed quiz was administered to
ensure that all the evaluators understood their tasks as well as the camexhev

messages were written

Therewerein total 20 and 32nessages collected from thistress Gamesingle and
double messagesessiongespectively all of which were scanned into PDF files and
displayed on the computer screena random ordefor the evaluators to look through.
Eachevaluator worked on athessages independentlgitetheir own visually separated
cubicles.They werenot given any information regarding tklecisions of the message
senders or their partneror were theevaluators given any formation regarding the
purpose of the studygr the hypotheses of interest. Evaluators were instructdufsto
classify each message as either OPromisetemt® or OEmpty Tafk and then make
guesses with regard to what the message senders actuaWelidllowed Houser ah
Xiao0g2010) coordination classificatioprocedure to incentivize the evaluation tasks.
For the first task, two messages were randomly chosen for payment, and the evaluators
were paid based on whether their classifications coidaidih the medium choice of the

population; similarly, another two messages were randomly chosen for the payment of

*\We adapted Houser and Xiao (2010) weak promise treatment procedure uot instr
evaluators on how to categorize promise/intent or empty talk. On the instructions, it is
stated clearly that a message should be categorized as a statement of intent or promise if
at least one of the following conditions is probably satisfied: 1) Tigenvsubject C,
indicates in the message he/sheuld do something favorable to subject B or refrain

from doing something that harms subject B; 2) The message gives subject B reasons to
believe or expect that subject C would do something favorable fecsub or refrain

from doing something that harms subject B. A message should be coded as empty talk if
none of the above conditions are satisfied.



the second taslgndthe evaluators were paid based on whether their guesses match the
actual behavior of the message senddmon completia of the evaluation tasks, the
evaluators were given a surveyth questions such as how theyade their classification

or guessdecisions.The experimental instructions aavailable asan appendix tdhis

paper

3.3.2 Hypotheses

One advantage ofrritten messages is that they have fewer curesglation to facdo-
face communication, thane can make use of agdantify.In view of the literatureywe
developedseverahypothese regard to cues ofrritten messagethatmay impact both

evaluatosO and messagenders@haviors:

Hypothesis 1: The mention of monegan impact (i) the belief that a message is a
promise; (i) the belief a promiseill be kept;and(iii) the trustworthinessf the message

sender.

We hypothesize thathe mention of moneyimpacts how evaluators asss the
trustwathiness of a message. The reasonthigt the mention of money contains
information that is relevant tgame play, and thus gives credibility to the message
perhaps makethe sender seem more trustwortltpnsequentlythe messagés more

likely to be evaluated as a promise (seg, Rubin and Liddy 2006) Similarly, if the
message is viewed aspromise, then the fact that the promise includes money may again
add credibility to the messagimpactingthe evaluatorsO perceptions of whether the
promise will be kept.

The mention of money coulllsohave the effect of OmonetizingO the exchamgkthus
could impactmessage sendersO behaviSusch an effect is suggested by a sizable
OcrowdingutO literatur¢see for example, Ariely and Bracha 2009; Lacetera and Macis
2010; Melktrom and Johannesson 20(8neezy and Ratichini 2000; Gneezy and
Rustichini 2000; Fehr and Falk 2002;et al. 2009; Houser et al. 2008J)his literature
emphasizeshe idea thamonetizingchoices may crowd out extrinsic indees, shift



decisionmakersO perceptiofi the environment into a ObusinessO frame focus their

attention on selinteresed decision making

Hypothesis 2: The useof encompassing words such as OweO orc@usteate an Gin
groupO effect that promotes the perception that a message is a promise and that the
promise will be kept. Further, the use of these words may be atesbuiith the senderOs

likelihood of keeping her promise.

The useof encompassing wordsan foster a common social identity amganessage
sendes and receives (Hall 1995) This sort ofOingroupO effect campact the sense that
a message is a promjsags well as the belief thatpgomise will be kept. Indeed, being
part of an irgroup can also impact reciprocity decisions. A rapidigwgng literature
supports thesebservatios. For exampleKimbrough et & (2006)found thatit is more
common tamentionOweO or OusO during wlidtin-group than ougroup members, and
that the mention of these encompassing words is positively correlgtedooperation
and the willingness to make and keep promises to do personal. favgreup effects are
strong and systematic. While the liter&us extensive, recent contributions include
Bemhard et al(2006) which demonstrates thatople behave more altruistically when
matched with irgroup membershanwhen matched with distindocial groups Some
recent contribution in economissich asChen and L(2009)and Pan and Housg2013)
finds similar results with students in the lab.

Hypothesis 3: Longer messagesignal greater effort, and this can affect the perception
that the message is a promise, that the promise will be kept, and also correlate with

senderOs decisions.

Longer messagesgnal that the writer has made greater effort. Some studies suggest that
a person whoinvests greater effort itb composing a message may seem more
trustworthy, and yet be less trustworthy. For examMeod et al.(1985) notes thatthe
perception of trustworthiness is positively associated with longer messages, though they

also report that those who send longer messages are in fact less likely to keep their



promise. hat is, tley find thatthere is an inverse correlatitaetween word length and
promisekeepingamong senders of messages, but a positive effeedrd lengthon trust
for receivers of the messag&n the other hand, Ockenfels and Self2d00) observe
the positive correlation between detection accuracy rategagater effort (in their case,
longer negotiatioime) exertedluringthe bargainingprocess.

IV. Data Analysis and Results

4.1 Data andDescriptive Statistics

We obtaied 52 messages in total from the communication plaigte Mistress Game
20 messages from Singland 32 from Doubfé, al of which were classified by our
evaluatorsAmong the 20message$rom Single 80% were categorized as promises or
statement of inteft 75% of the 32 messages from Doubtere classified amcluding a
promise or interit (SeeTable J).

Table 1. Message Evaluatiorgults

Single Msg Double Msg

Promises/Statement of Inte 16 (80%) 24 (73%)
Empty Talk 4 (20%) 8 (25%)
All Messages 20 32

% The messagemre available from the authors upon request.

2 A message is coded as a promise if a majority of the evaluators (more than 50%) coded
the message as so.

# Qur findings regarding promise frequency are consistent with previously reported data.
For example, Charness and Dufwenb@@06)classified 57% of their messages from B

in the (5,5) treatment gwomises; Vanberg (2008) classified 85% of the messages as
promises in No Switch and 77% of the messages as promises in Switch. Using the same
procedure as do we, Houser and Xiao (2009) found that 74% of the B messages from
Charness and Dufwenberg (20056)5) experiment were categorized as promises by the
evaluators in their weak promise treatment.



Tale 2. Comparisownf the Messages FroBingle and Double

Observations Mean Z Stat
Environment Single  Double  Single  Double
Mentionof Money* 20 32 (8(% (83; 0.88
Mention of OWe/ugO 20 32 (8(% (833 1.10
Word Count® 20 32 (Zi% (124475 1.93*

Standard errors are reported in the parenth@$esZ statistic devies from twesided ManAWhitney
tests * indicate p < 0.10 tweailed tests.

The messages from bothuweonments arestatistically identical in terms of mentions of
money and we/us. However, they differ in terms of message lekgghown in Table 2,
around a quarter of the messamgetude money mentions, ateks than one thirthvolve
the use ofOw€) OusO oDletOsO. Messagemfioubleare significantly longer than
thosefrom Single This may stem from the fact thattime double mesage environment
Mistressunderstands thaiusbandcommuncated with Wife and thus it maye more
difficult to convince Husbahto selectn. Consequentlythey exert more effort and write
longer messages.

4.2 Perceived Cues For Trustworthiness From the Observer
4.2.1Perceivednustworthiness of the message

In this section, wenvestigateobjective features that receiversrgave as indicative of
more trustworthy messages. In particular, we attempt to discover wlatheof the
objective fatures of the messages discussdmbve aresignificantly (positively or
negatively) correlated with whether the message was classffiadpeomisgand, if so,

the extentd which that promise is truste@ur analysis is based on regressions with

% Mention of money is a binary variable; it is coded as 1 if there is any money/payoff
related discussion in the message (payoff for the game, benefit frgyarttee and so on)
and 0 otherwise.

" Mention of we/us is also a binary variable: =1 if in the message the send used OweO,
OusO and the abbreviated form, e.g., OletOsO, and 0 otherwise.

2 Word Count is the number of words in the messages.



pooled or partiy pooled data, according to the outcomeestsdescribed below

To begin, we investigatewhether theevaluationdata fromthe single and double
message environmertsuldbe pooledThe reason to test is thataluators may interpret
messages emerging from different contemtdifferent ways. To assess whether pooling
wasappropriatewe performedlobit regressioranalysesvith the frequency with which
evaluators thought a message was a proasshe dependent variable, and the three
abovementioned objectivg quantifiablevariables and the constant all interacteith a
dummy for the singlenessage treatment (for a total of eight variables on the right hand
side).

Y=XB+ (DX)! +¢
where! (all elements of which lie between zero and asdahefrequencywith which a
message is categorized by the evaluators as a pradfpisea vecto of observable
characteristics of messagée !is a dummy variable for single message environment,

LI I"#$%& 1" 1"#$%&msg environment

11" 1"#$%&'to single msg environment]’ ande s the idiosyncratic iid error

term.

The results indicateéhatit is appropriate to podhe slope variables {test,P = 0.45),

while the constants are statistically significantly differéntgst,P = 0.08). This implies

that the contex{Single or Doublg affects the chance that message receidmbeve a
message is a promisé/e reportpooledregressionmesults (including only the aomy for

the constant) in Table Subjects ar&5% more likely to consider a messageagsomise

if encompassing words suciis OweO or OusO are mentioned; longer messages are
significantly more likely ® be regarded as promises) average, a messaffem the
Mistressunder the single message environment % 18ore likely to be considered a
promise than an otherwise identical message frmMistressbutunder the environment

whereHusbanchas peviously sent a messageWtife®,

#We also performed a panel data analysis with random effects, and the results are
gualitatively identical. Details available from the authors on request.



Table 3. Message Classification and Perceived Cues

Dependent Variable: (1)
FrequencyConsidered As Promise
Mention of Money -.03
(.12)
Mention of We/Us 5%
(.05)
Word Count 01 xx*
(.00)
Single Msg Treatment 197
(.01)
No. of Observation 52

Standard errors (clustered by treatment)raportel in parentheses, *** indicates
significance at the 1% level.

4.2.2 Promises

Next, we turn tothose messages thakere coded as promiseby the majority of tle
evaluatorsOur goal is to understand the subat are usedylthe evaluators in guessing
whether a promiséas agreed by the majority) is likely to be trusisl with the previous
analysis, we again had to consider whethegtressinglata were appropriate to pool. To
assess this, we performed a regression analysis exactly anatogias described in
section4.2.1 using frequency of trust as the dependent variableConsistent with the
coding data, we found that it &ppropriatego pool the slope variablg§ test,P = 0.88),
however, the constants are statistically different (F Rest,0.01). This implies that the
context also affestthe chance that message evaluatmeeve a prmise will be kept. In

the following we focus orthe pooled analysis.

Column 2 in Table 4 shows howharacteristics of messages deteenihe evaluatorsO
guesses. We find that evaluatarge significantly more likely to trust the promise when it
mentions money, uses encompassing words, and is |dhgeexample, a promise with

10 additional words is 4 percentage points more likely to be trusted, all else equal.

* The average trust rate is defined as the percentage of evaluators who believed the
message senderaselLeft (the cooperative option).



Table 4. Perceived Cues and Trust for Promises

Dependent Variable: (2)

Frequency of Trust For Promise

Mention of Money .02*
(.01)

Mention of We/Us 03x**
(.01)

Word Count .004***
(.00)

. L13%**
Single Message (.01)
Number of Observations 40

Standard errors (clustered by treatment) are reported in parentheses.
* and*** correspond to 10% and 1% significance levelespectively

Actual Cues FoPromiseTrustworthiness For The Senders

We now investigate which cues predict sendersO actual decissowith the previous
analyss, we again investigateihetherwe could pool data from the Double and Single
treatments We performed a Probit regression analysis analogous todésatibedin
section4.2.1with the MistressOactual behavior as dependesatriable. We found that
the actual behavior of the sender can be pooled (FPtes!!'" ). Thisimplies that the

message sendersO behavior is invariant to context.

As shown in Table Sbroken promises mention moreoney, use more encompassing
words, and also includmore wordsNext, we control for the possibleartial correlatiors
between theues and report our results imble 6 Mention of money ishe single best
predictor of sendersO defectioktistres®s are 35% more likely to defectvhen they

mention money in their messages.

Our evaluatorsdentified menton of money as a cuef sendesOactiors, however they

¥ We estimate a Probit model where y indicates the decision to cheft¢g=1) or
Right(y=0) and z the corresponding latent variablé: ! "1t 1 111 riam )1 11
g T IE3%& (B



usa the cue inthe wrong wayIn addition, the receivers piel up on boththe mention
of Owe/usO and word coastpositiveindicaor of sendersO trustworthinesscontrast,
both cuesveremore likely to present untrustworthiness particular, & seen in Table 6,

evaluators uskcuesin astatistically significantlyncorrect way in all three cases.

Table 5.Actual Cues FoPromises

Promise
Kept Broken Z Stat
Mention Money 16 .60 2.84%*
(.03 (.02
Mention OWe/UsO 24 .60 2.25*
(.02 (.03)
Word Count 12 19.07 1.60
(2.9 (4.4))
Observations 25 15

The Z stastic derives fromwo-sided ManAWhitneytess of the null hypothesis that means in Kept and
Broken are identical,**,*** indicate p < 0.10, 0.05 and 0.01, respietly, two-tailed tests.

Table 6.Actual Cues and Perceived Cues

Dependent Variable: Actual Realization EvaluatorsO Predictior
Cooperative Decision (2) (2)
Mention of Money -.35%** .02*
(.07) (.01)
Mention of We/Us -.16 03***
(.23) (.01)
Word Count -.003 .004***
(.005) (.00)
: 1 3xx*
Single Message (.01)
No. of Observation 40 40

Standard errorarein parentheses. * and *** correspond t®4@nd 1¥significance levels, respectively.
Column 1: bivariate probit estimates, marginal effestandard errors cliested by treatmenColumn 2:
Tobit estimates, with stalard errors clusted bytreatment

4.3 A Closer look
Table 7reports the results afvaluatorsO guesses regarding whekieemiessageaould
be believed to lead to a cooperative action, and also whether the subsequent action was

! #$



actually cooperativeWe find that among thmessages thavereidentified as promises,

70% of evaluators bedived that message senders kept their pronfd®oseleff). This

belief is statistically identical to the overall actual 63% of promises were kept. A different
picture emerges, however, wh@&me considers promises that included mentions of
money, encompassing termer were greater than median length. In these cases,
evaluators were substantially owgstimistic regarding the likelihood that the promise
would be kept. In particular, while evators believed roughly 75% of these promises
would be kept, in fact at most 52% of such promises were actually kept. The differences
between evaluatods beliefs and actual behavior staistically significantly different in
these casedn contrastfor the messages that agentified as empty talk, only 26 of

the evaluators believe that the m@&ge sender choskeeft This is statistically
indistinguishable from the one third of senders who did actually choose left. In contrast
with promises, beliefsra statistically correct in all of three sghtegories of messagés.

As for the acuracy rate, overglb6% of evaluators were able to make correct predictions
based on the messagéswever, when consideringessags categorized as promises,
about thesame rateof the evaluators were able to make tcorrect predictionsvhile
61% of the @aluators predicted theende@ decisions correctly for the empty talk
messagesiVhen we furthebreak down the data, it is clear whenestakeswere made:
evaluatorgplaced higher trust orpromises thamentionednoney, usé Ove/usO andere
longer,while at the same time thosgessagesvere mostlikely to be defected uporn
contrast,the empty talk messagelat did not mention money or use encompassing
words, orwereshorterwere also less trusted by evaluators, consequenthevleators

achievel higher rats of accuracy

¥ These results are consistenthnearlier findings by Belot et al (2012).

I #Y



Table 7. Prediction By Receivers: Summary Statistics

Message Type Obs Average Actual Rate of T- Staf® Rate of
Predictioi® Cooperatioff Accuracy®
Promises/Statement of Inte| 40 .70(02) .63(.08) 0.96 56(.02)***
Money Mention=1 13 .75(.02) .31(.14) 3.30*** 46(.03)
Us Mention=1 15 .76(.02) 40(.14) 2.71% .52(.03)
Word Count = Long 25 .74 (.02) .52(.10) 2.17** .58(.03)***
Empty Talk 12 .25(.04) .33(.15) 0.61 .56(.03)**
Money=0 11 .25(.05) .27(.15) 0.18 .60(.03)***
Us=0 12 .25(.04) .33(.15) 0.61 56(.03)***
Word Count = Short 11 .24(.05) 27(.15) 0.25 .59(.03)**
All Messages 52 .60(.03) .56(.07) 0.56 .56(.04)

Standard errors are in the parenthesi¢,*** indicate p < 0.10, 0.05 and 0,01

V. Discussion

This paper has drawn attention to the importance of understanding cues for deception (or
honesty) in natural languagvritten messages. It vgell established that people resgon

to cheap talk communicatiomowever, some communication works well, whsleme

does natWe further this literature by investigating the type of cheap talk communication
that has the mogtositive effect. We conducted a laboratory experinrenthich people

could offer written promises of cooperative actions. The messages were evaluated by

independent observers, and we used these evaluations, as well as the behaviors in the

¥ The average prediction is defined as the percentage of population that believes the
promise is kept.

3 Actual rate of cooperation is defined as the percentage of messages that are followed by
a cooperative movigom the message sender.

% The statistics indicate theest forthe null hypothesis that theverage Prediction and

Actual Rate of Cooperaticare equal

% We define the rate of accuracy as the average percentage of right guesses for all the
evaluators (the guess matches the actual behaviors of the message senders). The *
indicates significance divo-tailed tests under the null hypothesis that the rataafess

is chance (0.5).



game, to answehree questions: i) are there objective cues that correlate with a personOs
willingness to break a promise? ii) do people recognize these cues? iii) do people use the

cues correctly?.

We found that systematic evidence th@t there are cues that correlate with promise
breaking; (ii) people do recognize these cues; (iii) people do not always use those cues
correctly. In particular, we founthat; (i) a message was more likely to be truséec
promise if it included enconaigsing words and included more words; and (ii) promises
that mentioned money were more likely to be believed; (bt that promises that

mentioned money were more likely to be broken.

Moreover, we were sprised to find that messages in Doultere lesslikely to be
trusted, all else equal, than messdgem Single There are a least twexplanations for

this. First, it may be that the independent evaluators hold the dm@sigage promises to

a higher standard of credibility than those in the singgssage environment. One reason

is thatin double message Mistress must convince Husbmbdeak his previous promise,

and does so by dafing Husbanda new promise. In contrast, in the single message
treatment Husbandneed not break a previous promise, es@ludors may view the
promise from Mistresas needing to be less strong, all else equal, in order to be equally
credible. In fact, we find that the messages written in the two treatments are largely

identical, except that the messages are a bit langbe doublemessage treatment.

Note that in that explanationMistres®es are viewed as equally trustworthy in both
environments, but the messages are held to diffese@aridards. Alternatively, the
Mistres®s in the double message environment mayibeied as less trusbrthy. The
reason is that th®listres®s are choosing to encouragasbang to violate a previai
promise, and this might lealistresgs to be viewed by the external evaluators as
unethical and untrustworthy. Therefore, all else equatssages from the double
message environment would be less trusted than those from the-rsegfage
environmentOur design cannot distinguish these explanations, but it would be profitable

to do further research to disentangle the impact of contextpenceptions of



trustworthiness.

Our results might explain some patterns in presipypublished data. For example,
Charness and Dufwenberg (2010) oftemew data on their hidden action trust game
(Charness and Dufwenberg, 2006) &maihdthat, incontrast with their original data, the
bare statements Ol will not rollO or Ol will rdiéOnot promote trust or cooperation.
Charness and Dufwenbeirgdicatethat this might be due to the impersonal nature of the
message. Another factonight be that thee statements do not include encompassing
terms €.g, we or us)and are quite short. The results of our paper sudigashboth of
these features would k& any messag@ersonalor otherwise, less likely to be viewed

as a promise.

Our results have cleamplications for a wide variety of areas. One is polit@ainpaign

where written slogans and rapid communication are typically making various types of
promises, and are required to win an election or pass a certain policy platforms. Our
findings provigk an explanation for the popularity of caqatrases that use words such as
OweO or OtogetEmwhich presumably are used by candidates in an effort to inspire
confidence in the candidateOs platforms. Another important exaslates to the
receivers of pmises that include mentions of monelyor example, billboards
advertisinglarge monetary benefits (discounts or savings) to people who choose to shop
at a particular retail location should be aware that such promises may be likely to be
broken, and thahe reality of the savings may be less than the advertised afn@unt
results indicate that consumers of advertisements should be especially cautious of

promises that include specific monetary commitments.

Our study is only a first step on this impattaopic, and is limited in a number of ways.
One is that the promises in our environment all related to money, while in many natural
contexts promises either are not explicitly about monetary payoffs or, even if so, it would
be unnatural to refer to moneg part of the promise process. Similarly, we studied a

*"For example, one highway billboard near us reads: 0$700 Cash today, the Ca$h StoreO.
Preceding the O$7000 there is an almost entirely unnoticeable OUp to.O

! #)



particular game within which these promises were made, and different games may lead
people to use or to recognize different cues that we discovered, or to use or recognize the
same cues differentlyFinally, our results were derived from a particular cultural
environment. The same games played with different cultural groups may generate
different types of cuese(g, some cultures may be reluctant to use OweO or OusO with
strangers.)There is no quesn that crosscultural researchon this topic will be

profitable
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