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1. Introduction

Social distance is defined as the perceived distamrcperceived dimension of
closeness between interacting individuals or grqDpgwenberg and Muren, 2006). It is
an important concept in management, psychologyokmy, anthropology and political
science. Akerlof (1997) points out that social alite needs to be incorporated into
economic modeling to explain individual decisiomsbng social consequences.
Empirical studies show that social distance caattyaffect economic outcomes (Rao
and Schmidt, 1998; Eckel and Wilson, 2002; Cox Redk, 2005; Charness, Haruvy and
Sonsino, 2007). Specifically, it may influence widual choices between alternative
partners in economic interactions, and resultselaction of partners that are perceived
as socially closer and hence more trustworthy (Eakée Wilson, 2000; Slonim and
Garbarino, 2006). While previous literature focuseghe impacts of social distance on
economic behaviors in thehysicalworld, few studies have examined its impacts & th
fast growingvirtual worlds.

Over the past decade, the concept of social distaas been enriched and even
transformed by the rapidly growing popularity oftual worlds. Virtual worlds are
computer-mediated online communities where reg@st@uman users can interact via
their computerized graphical representations calledars. The largest virtual worlds, for
example, World of Warcraft and Everquest, haveetitrd tens of millions of registered
users from all over the world. A virtual world sifates many aspects of the physical
world. Groups of users may meet to play gamesgshé&rmation, discuss mutual
interests, shop, or carry out business (Bloomfi2(i)7). Different from in the physical
world, virtual worlds make it possible for useranteet others from geographically
distant locations, in many cases from differentntaas, without having to physically
travel thousands of miles. In many virtual commigsitusers interact via their avatars
without exposing their real-world identities. Viaiuwvorlds not only have become an
important form of modern socialization but also é@&ecome a fast growing sector of the
economy. Users may trade a wide range of commadraeying from virtual goods (e.qg.,
a speeder bike on an online computer game Star B&lesies) to labor (e.g., service to
develop virtual real estate). These economic ds/have created vast world markets

where such large volume mal incomes have been generated that the U.S. Congress



started looking into the tax noncompliance issi&ted to the virtual economiyin sum,
virtual worlds have made it possible for peoplengage in social and economic
activities that are not constrained by geograpbimiolaries or nationalities at such low
costs that no one could imagine before. The sidesaape of the virtual worlds has made
them a new front for socialization and an importettor of the global economy, and
therefore an interesting new arena for economieanes.

How does the vast physical distance among userghangossible) anonymity
nature of the social interactions influence theepied social distance in virtual worlds?
How does the perceived social distance in turn shpeonomic decision making? This
study contributes to the literature by investiggtihese questions using a quasi-field
experiment complemented by a lab experiment. Spealtif, we examine the impact of
social distance and virtual communication on indlinals’ decisions in trust games that
involve partner selection. In the trust games theead distance is varied between the
proposer and two potential responders, and thesimant multiplieincreaseswith the
social distance. The proposer chooses betweenrtssbgames with two different
responders, facing a tradeoff between economicrtypities and social distance. We
construct a theoretical model to incorporate parseéection into the trust gaméfe
compare results to the benchmark standalone tamé@nd investigate three questions.
To what extent are the proposers willing to samgifpotential payoffs in favor of lower
social distance? To what extent does social distaffect the amount sent by proposers
to the responders? How does the social distankeemde the responders’ reciprocation?

We implement this experiment in a 3D virtual wocklled Second Life. Second
Life is a very popular virtual community for soc@dthering. It is so popular that in order
to reach the large population of potential voterSSecond Life, then Presidential
candidate Hilary Clinton established her presenosend the 2010 Presidential campaign.
Second Life suits our study also because of it&lhagrowing economic components.
Economics activities range from virtual to econotmamsactions (trading virtual real
estates, providing or consuming entertainmentsgrd are many shopping malls,

entertainment venues, banks, and other businessg@several in world active stock
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markets. Many major corporations (e.g., IBM, Wer§o, and Nike) and educational
institutions have established their virtual pregeoc Second Life. According to Second
Life’s economic statistics (http://secondlife.cotatstics/economy-data.php), in April
2010, about 492,000 customers spent some monegam® Life (in-world). More than
half of these customers spent under 2000 L$ (judeuUS$ 8) for that month, whereas
about 20% of the customers spent more than 10,8q@kout US$38) for the month.
About 5% spent more than 50,000 L$ (US$ 190) ferrttonth. The currency on Second
Life, Linden dollars, is exchangeable with U.S.ld.

This study also contributes to the literature frilv® methodological front.
Compared to the traditional laboratory settingdtudying social distance and partner
selection, the virtual world provides a naturaliabcontext for a large body of users that
is far more diverse than the college students samphany aspects, e.g., age, education
level, race, ethnicity and country of origin. O tbne hand, the presence of the vast
physical distance amongst users (many users camedifferent countries) offers
researchers greater flexibility to try out vari@perimental manipulations of social
distance while preserving participants’ anonymi the other hand, it offers
researchers reasonable control while allowing $adi@raction to occur in a natural
environment that is familiar to virtual world uséBainbridge, 2007; Bloomfield, 2007;
Castronova, 2001), a combination of features netipusly available in a traditional
laboratory (Bainbridge, 2007). Previous studiepariner selection are conducted in the
lab and involve pre-play observation (Mulford ef &098) or communication (Frank et
al., 1993) through face-to-face interaction. Thelypem is that the face-to-face
interaction introduces social confounds (Eckel ®ison, 2000). The alternative,
proposed by Eckel and Wilson (2000), is to subtifaces with experimenter-generated
smiley or frowning faces. This design removes canlis inherent in face-to-face
interaction but also removes the information alibatpartner that comes with
communication. In contrast, virtual worlds offeethossibility for users to have virtual-
face-to-virtual-face communication without comprsmg real-world anonymity.

We acknowledge that the use of a virtual world ptagform for an economic
experiment is unconventional, and the advantaga®e#ides come with shortcomings—

particularly some loss of control. To address camapisity issues to other lab studies, we



complement the quasi-field experiment on Second bif a lab study using university
students. Although results in both experimentdangely consistent the effects of social
distance and virtual communications are substdntiabre salient in the virtual world
setting than in the lab. The contrast of the resal will be discussed in detail in Section
5, reveals great potentials of online communitesa@mplementarylatform for the
laboratory for research on social distance.

The paper is organized as follows. Section 2 resithe related literature and
introduces virtual worlds. Section 3 outlines thparimental design. Section 4 presents a
theoretical framework and introduces the hypotheSestion 5 presents the main results,
compares and contrasts the results in the Secdadxperiment with the lab experiment.

Section 6 concludes and discusses implicationseofdsults.

2. Background and Literature
In this section, we discuss three related stredritemture on partner selection
in trust games, social distance, and virtual woNdle will focus on the advantages and

limitations of conducting an experimental studysoeial distance using a virtual world.

2.1. Partner Selection in Trust games

In the literature on partner selection in trust gaptckel and Wilson (2000) is
most closely related to our study. In their expemt) the first mover faces a choice
between trust games with different responders #feleht rates of return. The two
potential responders are labeled with facial idtvas appear friendly, neutral, or
unfriendly. In two of the four trust games, theuret on the branches associated with the
second mover’s choice differ between the poteptainers. These different returns for
the two responders could be interpreted as mutphbf 2 and 2.2 This design allows
researchers to gauge the strength of the prefemmebas for the differentiating variable
— the facial icon in this case. The study findg fhrat movers show a strong tendency to
choose responders represented by friendlier loakimgs. Trust is not significantly
affected by the choice of icon, but this is likelye to the restricted choice space (two

branches) given to the first movers.

2 Alternatively, they could be interpreted, as diéiet amounts passed, 5 to one and 6 to the othéthan
multiplied by the same multiplier of 3.



Slonim (2006) and Slonim and Garbarino (2006) exanhiow selection affects
choice in a trust game with a multiplier of 3, wihd without partner selection.

Available responders are identified by gender amegl @her attribute (score on an
addition task in Slonim, 2006; age in Slonim anal@&ano, 2006). In the selection
treatment, first movers are able to choose betyeemers (three in Slonim, 2006; two in
Slonim and Garbarino, 2006), whereas in the naceletreatment, first movers are not
given a choice between possible partners. The dindy that selection increases the
amount sent and thus efficiency and that first mg\aelection is not independent of the
amount sent.

Partner selection has several potential implicatidirst, the choice of one
partner over another is in itself a favorable actmwvards the chosen partner, and may be
reciprocated by that partner (e.g., Segal and $@béI7), thereby fundamentally
changing both proposer and responder’s behavitaveeto those in the standalone trust
game. Second, partner selection reflects the Beadiethe first mover about the
comparative payoffs of the two alternatives, aretefore reflects beliefs and attitudes
towards differentiating characteristics betweentine potential second movers, such as
gender (see overview in Croson and Gneezy, 20@#)ioity (e.g., Fershtman and
Gneezy, 2001), or facial expressions (Eckel anagxil 2000). This decision task could
apply to hiring or promotion differentials betwegenders or races as well as to business
cronyism (Khatri and Tsang, 2003; Khatri, Tsang Bedley, 2006) and reluctance to
enter joint ventures with foreign entities (e.g.ei¥$, 1993; McLarney and Rhyno, 1998).
When beliefs are correct, selection increasesniwuat sent and therefore efficiency
relative to no selection (Slonim and Garbarino,806lowever, when beliefs are
incorrect, inefficiency may result. Attitudes alsatter. Slonim (2006) find that the
preference of male first movers for female secoogars in the trust game is primarily
driven by taste, rather than expectation. Suchepeetes, even when well intentioned,
may reduce social welfa(Becker 1957)Third, social preferences such as altruism and
equity preferences now involve one passive plagdrmaay enter in various ways. In
other works (e.g., Guth and Van Damme, 1998; Chakteand Haruvy, 2003) it appears

that proposers have some regard for passive players



Selection can shed light in other settings as whk#re previously only within-
setting decisions were studied. For example, Ivaréienzel and Salmon (2004)
examine bidder choices between alternative augtgiiutions and find that bidders
select (and therefore revealed a preference foasaanding auction over a sealed bid

auction.

2.2. Social Distance

Existing literature on social distance focusestsinipacts on economic
behaviors in the physical world. Wasserman andta994) find that social distance
influences hiring decision, business success, ang¢rformance through venues such as
information gathering, competition blocking, anacps/policies collusion. Low social
distance is found to increase trust and reciprq€tyarness, Haruvy and Sonsino, 2007,
Cox and Deck, 2005; Eckel and Wilson, 2002) whictkurn has positive effects on work
performance, cooperation, risk taking, and inedfitiorganizational behavior such as
shirking (Colquitt et al., 2007; Rao and Schmi®98). Examples of these effects
include employees contribute to the innovativertégbe firm by helping colleagues,
providing suggestions for organizational improvemand exchanging information and
ideas beyond their work description and incentimetiact (Das & Teng, 1998; Sherwood
& Coven, 2008). Fan (2002) shows that in China $owial distanceguan xj orren qing
contributes to the manifestation of a right follioal upon services and favors. A
multitude of findings also points to the positivieeets of low social distance on
investments. Orbell et al. (1988) and Frey and Bbo1h997) examine group effects and
identification, and find significant positive eftsoof social distance. In a social dilemma
experiment, Orbell et al. (1988) observe that coaipen is greater among participants
with low social distance. In a dictator experimdfriey and Bohnet (1997) find that the
dictators are more generous with those they inteddoefore. Buchan et al. (2006) find
that Americans show higher levels of cooperatiom&nbers with low social distance.

Social distance increases with the degree of andpyaften resulting in more
selfish behavior (e.g., Charness and Gneezy, 26@8yever, the impact of anonymity
on individual preferences depends on partners’ deapdhic characteristics. For example,

findings in the extant literature from dictatorygaining and trust games suggest that



males are more generous to females than to othesr{iéahn, Nelson, and Gaeddert,
1980; Saad and Gill 2001a, 2001b; Dufwenberg anteNw2006; Slonim, 2006).

The present study considers the effect of anonyamitehavior in line with the
existing literature, but it considers endogenouliscs®n as well. This is important
because seemingly generous behavior towards aeetgnes not necessarily indicate a
preference for that recipient. For example, Darel.g2005) show that about one third of
dictator game participants are willing to foreg®%lictator game and take $9 instead.

Compared to social interactions in the physicalldydrow interactions in virtual
worlds change the perceived social distance iswgireeal question. On the one hand,
the virtual interactions may reduce social distasinee the virtual persona is real to
many participants, and so is its reputation. Thdiora is used by many for the exact
purpose of fostering deep relationships (Bainbri@®7). On the other hand, users in
virtual communities are likely to come from geodraally distant locations. The avatar-
based interactions help maintain anonymity of useed-world identities—a favorable
feature of virtual interactions since users dohate to act in the ways they do in real

life. These factors may increase social distanaértnal worlds (Charness et al. 2007).

2.3. Virtual Worlds

Recent years have witnessed an increasingly popséof virtual world for
conducting research (Bainbridge, 2007; Bloomfi@l@)7) and business. For example,
Castronova (2001) describes the first economicystundvirtual world economies and
markets in Norrath, the most market-oriented virarvironment at the time. Our
experiment is conducted on Second Life, a free 8Dal world where users can
socialize, customize an avatar, connect and cresatg free voice and text chat. Many
users spend enormous amount of time and resourcksigning their avatars and
developing their residence or business on Secdied &nd take their virtual social
interactions seriously. As of April 2010, accordiiogSecond-Life-published statistics
(http://secondlife.com/statistics/economy-data)pSecond Life has about 1.5 million

unique residents visiting within a 60 day peridds ithe most widely covered virtual
world in the business press, with numerous S&P%00panies and universities

establishing presence online.



A virtual world, particularly Second Life, is wedliited for our research as an
experimental platform for three primary reasonsstEpartner preference is a
complicated paradigm with many influencing factdrkis is the reason the studies on the
issue of partner selection hitherto have elected/tnd face-to-face interaction and limit
partner identification to a few factors such as, ggmder, score, or a smiley icon. If we
were to conduct this experiment in the laboratand allow face-to-face communication
we would need to control for many possibly impott@atures of partners. In virtual
worlds, the features of the partner can likewisedréed (potentially, as partner could
have blue skin, spikes, wings, a tail, or may nanebe human), but the stereotypes and
associations that these features evoke are presymeadker. Second, we believe virtual
worlds are a promising experimental platform, pdowy access to a diverse pool and
practically infinite number of subjects and acdesgotentially more flexible
experimental designs. Third, Second Life offeragmnvenience in infrastructure and
logistics for formal experiments in social and citige sciences. It allows researchers to
construct duplicates of facilities that are compégdo a real-world laboratory, and in the
meantime minimize the potential confounds in tiadél lab setting because some
subjects may know each othest prior. Logistically, it is a much easier proposition gjiv
the multi-room setup and the need to monitor amdrobcommunication. Bloomfield
(2007) argues that Second Life suites economiesarek due to its rich economy,
naturally evolving markets, and active commerce.

One main feature of our experiment design is that@pants communicate face-
to-face, although it is done virtually. To the extéhat virtual faces matter, social
distance may be reduced. The concept of computdrateel face-to-face interaction has
not been previously explored. Face-to-face intevacteems to be important to
collaborative interpersonal relationships (Jarvengrad Leidner 1999; Nardi and
Whittaker, 2002; Nohria and Eccles 1992; O’Hara-®eaux and Johansen 1994).
Although computer-mediated communication leadsgbdr cooperation levels than no
communication, it produces weaker cooperation teahface-to-face communications
(Bochet et al. 2006; Brosig et al. 2003; Duffy amedtovich 2002; Frohlich and
Oppenheimer 1998; Jensen et al. 2000). Other vwardige that computer-mediated

communication may help individuals to communicataerclearly than face-to-face



communication since the interference of many stitgad features can be reduced
(Sheeks and Birchmeier, 2007). The concept of coenpunediated face-to-face
interaction via a virtual world may provide a hybthat allows for features from both

environments.

3. Experimental Design

The experiment design includes two treatmeftddction 2-ZndSelection 2-iwhere
three subjects participate in trust games withngairselection, and two controlSgntrol
3 andControl 4 where two subjects participate in a standarddstimme trust gameWe
design the trust games with partner selection byipu#ating potential responders’ social
distance from the proposer, and imposing diffenevéstment multipliers such that the
potential rate of returimcreaseswith social distance. Specifically, the proposan ¢
choose to invest in a socially closer respondéneasame (virtual) lab with whom the
proposer has had prior communication, or invesin@nonymous stranger sitting in
another lab with whom the multiplier is higher. Wihmaking such choice, the proposer
faces a tradeoff between economic opportunitiessacal distance. In contrast, the
control sessions consist of only two players whdigipate in a standard standalone trust
game. The proposer has no choice over the respofgefour experiment treatments are
summarized in Table 1.

The experiment was conducted at the Second Litaatifabs using the Second
Life users (hereafter referred to as the “SL expent”), and also using university
student subjects (hereafter, the “lab experimeht&xt, we will explain the experimental
protocol and procedure in detail. We will first é@con the SL experiment when
introducing each stage of the design, and thenduotre the university student subjects

and explain the differences in the lab experiment.

% In our design the responder is allowed to retyrmauiher endowment plus the amount sent times the
multiplier. In Berg, Dickhaut, and McCabe (199B¢ tresponder pockets the endowment and may return
up to the amount sent times the multiplier.



Table 1: The experimental treatments

Number of Choice of . Number of
Treatments Players Chat Responder Multiplier Sessions
Control 3 2 No No All: 3 31 SL pairs; 48 lab pairs
Control 4 2 No No All: 4 31 SL pairs; 48 lab pairs
_ In-room: 2 69 triplets in SL;
Selection 2-3 3 Yes Yes Out-room: 3 30 triplets in the lab
Selection 2-4 3 Yes Yes In-room: 2. 69 triplets in SL;

Out-room: 4 30 triplets in the lab

Communicationln the treatment with partner selection, the \tamain the social
distance between the proposer and respondersaslited by changing theerceived
physical distance (i.e., in the same or a diffexémtial lab) and the possibility of
communication. The three subjects in the partniecsen sessions were randomly
assigned to two virtual labs, upon arrival, wittotpeople’s avatars in the same lab
(hereafter “lab 1”) and the third person’s avataaiseparate lab (hereafter “lab 27).
Communication via the Second Life’s imbedded tersssaging window was allowed
only between the two subjects whose avatars wetteeisame virtual lab. Before the trust
games started, these two subjects were engagédnmirlite communication on
suggested topics including a self introductionpfée holiday, and a memorable birthday
celebration (Buchan et al., 2006). These topicewested on the walls of the virtual lab
1 where the communication took place, and weressdale to both subjects. All
communications started from the suggested topicssame deviated to other topics of
common interests. Since subjects were not inforafexalit the next stage of the
experiment no communication was related to the games that they would play later.
The purpose of the communication is to generat&itickof personal interactions that
one normally experiences in a virtual communityjlevketting experimenters maintain
control over the topics. The third person whosdavaas in lab 2 was aware of the fact
that communication was taking place between therdtio subjects in lab 1, but was not
informed of the content of the communication. Sasbets of the chat sessions and the
suggested topics are included in Appendix A. Thatrob sessions involved only two
subjects whose avatars were seated in two diffefenil labs. No communication was
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allowed. The two subjects participated only in shet standalone trust game and the
post-experiment survey.

For the entire experiment, there was one experienavatar in each virtual lab.
The avatars were the same for all treatments, and generically constructed (with no
physical embellishments). The experimenter avatare visible to all subjects in the
same virtual lab, and their responsibilities inéddnonitoring chat, making sure
instructions were properly followed, and helpingwagr questions. The step-by-step
experimental instructions were cut from a pre-pre@acript, pasted into the text-
messaging window, and sent to subjects. Sincexiperinenter avatars were not actively
involved in the experiment the experimenter deneffetts are unlikely.

Trust gamesin the treatment conditions, trust games with pargelection
followed the communication stage. The two avataisal 1 who chatted with each other
were randomly designated as person A (the propaserperson B (the in-room
responder). The avatar in lab 2 was referred fweason C (the out-room responder).
Each of the subjects was given an endowment of 1808ubjects were then given the
instructions on the trust games with partner siglect

The game is illustrated in Figure 1 as a threeestagiensive form game. The first
stage is the proposer’s choice between the two garses. The next two stages are the
proposer’s decision on the amount sent and thenegy’s decision on the amount
returned in the trust game selected. Alternatiwely,could collapse, without loss of
generality, the first two stages into a single statpere the proposer makes a
simultaneous decision on the selection of respoaddithe amount sent. The three-stage
structure is for the expositional purposes adainad us to present the trust games as
subgames of the sequence of moves.

Take theSelection 2-3reatment as example, person A can choose betiween
trust games, each of which is a subgame: a ganhemuittiplier 2 (hereafter subgame
“G2") with in-room responder B whom she just firsshconversing with, or the other
game with multiplier 3 (hereafter subgame “G3”)watut-room responder C who was an
anonymous stranger. In each trust game, persorededeto decide on the amount to be
sent to the responder. The amount may be up tbade L$ endowment. If A chose B

the amount serfis would be multiplied by 2 when it reached B (theltiplier is denoted
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by min Figure 1). Person B then decided on the ammintnedRg, up to his initial
endowment plus the amount sent by person A mudtphy the multiplier, i.e. 1000 +
2S). Then payoffs would be,=1000 - $ + Rg for person Azg=1000 + 2% - Rg for B,
andzc=1000for C. If A chose to play G3 with person C, the amaenitS: would be
multiplied by 3 by the experimenter when it reackedPerson C then decided on the
amount returne®c, up to (000 + 3%). In addition, the amount sent back to person A,
&, was also awarded to person B, the in-room resgrofdhis design is to eliminate any
potential guilt feelings of the proposer’s that npegvent her from choosing the out-
room responder. Each subject’s payoff in this eeseld beza=1000 — & + Rc for
person A, and forg=1000 + R- for B, andzc=1000 + 3% — R for C. The treatment
Selection 2-had the same structure@slection 2-3The only difference is that in
Selection 2-person A chose between trust games G2 and G4handultiplier in G4
for the out-room responder is 4.

The control conditions involved only two subjectsh@ut communication. They
were randomly designated as the proposer (A) amdetsponder (B), and played a
standalone trust game. Specifically, the proposerd&d how much to send to the
responder who then decided how much to return.niléplier was 3 inControl 3 and 4
in Control 4

The trust games were played one time only. At ticea the session, subjects
were asked to fill out a survey. They were paitd$nthe currency used in the Second
Life that can be instantly converted to U.S. dallarhe exchange rate was 374 Linden
dollars for 1 Euro, or 265 Linden dollars for 1 Ud8llar. Subjects’ earnings were

immediately deposited into their Second Life acdsurefore they were dismissed.
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Figure 1: lllustration of trust game with partner selection
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____________________________________

Second Life subject¥he SL experiment was conducted in January andugepr
2008. Subjects in the Second Life experiment weeeStecond Life users recruited via
website postings in various Second Life forums gradip notices. They indicated
interest in participating via email or an in-wonftant message. Subjects were asked to
check in five minutes prior to the assigned tintg & avoid delays. Once everyone’s
avatar checked in, a standard procedure was fotldwehe experimenter avatar asking
them to open their “chat history”, a standard feaimbedded in Second Life used to
send and receive text messages. We also madehstitbe two avatars in the same lab
did not know each other, and rescheduled thosehabgrior acquaintance to avoid any
potential confounds. Each treatment session |&8edinutes on average and each
control session 15 minutes. In total, 538 Secoif@ Wsers participated in 200 sessions
including 138 treatment sessions and 62 contraliees. Of these participants 43.6
percent self-reported as male, and the averageag@3.2 with standard deviation 11.1,
33 percent self-reported as coming from the U.Bp&cent from Europe, and 30 percent
from other places, including Australia, New Zeala@dnada, Mexico, South America,
and the Middle East. The average earnings were [Li@en dollars.

Lab experiment and university student subjethe lab experiment was
conducted at the Munich Experimental Laboratorygoonomic and Social Sciences
(MELESSA) in July and September 2009. The 372 sbjeere students from the

13



University of Munich. They participated in 156 sess including 60 treatment sessions
and 96 control sessions. Subjects were seateé abthputer terminals that were
separated by blinders so they made decisions ohaillly in private. They were brought
to the virtual labs with the setting identical tbat was used in the SL experiment. Each
subject was randomly assigned with an avatar dhdisex. Subjects were also shown a
5-minute tutorial video to get familiarized withetlsecond Life and the use of the chat
window. They were then randomly assigned into gsoaf®? (in control) or 3 (in
treatment), and were randomly assigned with rolesB-/r C.

The lab protocol mirrored the SL experiment prot@aept the following
differences for practical reasons. Persons A ameéi given 15 minutes to chat, rather
than 10 minutes in the SL experiment, due to ldjests’ unfamiliarity with the Second
Life interface. Instructions were given in Germaud @aead aloud in the lab. The initial
endowments in the trust games were 10 Lab-Eurdaal§3Euros = 1 Euro) for each
subject in the lab, instead of 1000 Linden Doliarthe SL experimeritin addition these
subjects each received a show-up fee of 4 EuraeThere between 12 and 24 subjects
presiding at the physical lab at the same timeceSdecisions were made anonymously in
private and there were multiple parallel sessigngas impossible to link any specific
avatar in the virtual lab to any subject in the $ibgl lab. Otherwise, the trust games and
the procedures were the same as in the SL expdrimen

Each treatment session lasted 30 minutes, andoeatiol session lasted 15
minutes. The post-experiment survey shows thaavieeage age of the lab subjects was
23.5 (standard deviation of 3.0), and 37 percemeweale. The payoffs were converted
to Euros based on the exchange rate, 3 Lab-EutoSuro, and were paid in cash. The

average earnings were 4.9 Euros.

4. Theory
We begin the investigation by characterizing thieaw&or of proposers and
elected responders. We introduce an extensive famme representation, and present a

theoretical model based on utility functions. Werthliscuss the propositions and

* Linden dollars were not used in the lab experinsimte one needs to have a legitimate Second Life
account for fund transfers.
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hypotheses regarding the impact of social distamceartner selection, the amount sent
by the proposer, and the amount returned by resggend

Note that in the three-stage extensive form gathsifiated in Figure 1), selfish
responders should always keep all that was setitebgroposer; anticipating this,
rational proposers should send nothing, and headedifferent between the two
responders. Therefore, in order to capture theilptigsof interior solutions (i.e.,
positive amount sent and returned) as observdtkiempirical data, we present a
modified extensive form game in Figure 2. It inamgdes uncertainty into the proposer’s
decision on the one hand, and introduces a noaslimidity function of other-regarding
preferences for the responders on the other hdihe. uncertainty in the proposer’s
decision, captured by the moves by nature in Figustems from the responders’
heterogeneous preferences (hereafter “tygeA§sume there are two types of
responders: lgh and_low. The H type responder returns an amount tHagiger than
the amount sent by the proposer, whereas the Lrgggonder returns an amount lower
than the amount sehiTherefore, a proposer’s trust only pays off if &hable to identify
an H type responder. Assume the proposer doeswet the responders’ types, but only
forms beliefs on the distribution of the types. Helief of the probability that an out-
room responder C is an H typepisher belief of the probability that an in-room
responder B is an H typeds Her belief about B may be influenced by the \aftu
communication, sq may be different fronp. It is the proposer’s uncertainty over the
responders’ types that causes the former to “hbdgéets” on whom to choose and how

much to sent. The responder B or C, once choserdateon the amount returnid

® See Fehr and Schmidt (1999), Bolton and Ockeli2€180), and Charness and Rabin (2002) for
theoretical models on other-regarding preferences.

® The two steps moves by nature in Figure 2 cambenstood as nature’s simultaneous selection of
players B and C's types.

" The two type assumption is clearly an abstractione there is no reason to expect two discretestyp
However, it clearly demonstrates the point thatgtaposer is facing a risk as well as an opponyuenitd
thus the optimal decision is in the interior. Kagpthe number of types to a minimum helps with
tractability. With the present data, we are notdblempirically distinguish the distribution opis. We
thank one of the anonymous referees for suggestiagnalysis.
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Figure 2: A framework that incorporates uncertainty
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To allow interior solutions on the amount returtgdesponders, we assume that
they are averse to the payoff gap between thenthenproposer, and the H type
responder is more inequality averse than the L.tgpecifically, the responders’

preferences of inequality aversion take the follaywnon-linear utility fornt.

T (]TR _ ]TA)Z
S
where the subscri® ={B (in-room), C (out-room)} denotes the respondes {H, L}

Ut=m-p 1)
denotes the responder ty@the amount of sent by the proposagthe net payoff of the
responder 7, the net payoff of the proposer, gddenotes the inequality aversion

parameter withs, > 5, 2 The second term of equation (1) is assumed tochedratic

form to allow interior solutions, and is rescalexth (to the monetary scale) by being
divided byS.
The proposer’s latent utility takes the followirgpected utility form:

& Note the simplistic model proposed here is onlamas an illustration of how the observed outcomes
our experiment can be delivered by a simple mofisboial preferences. It is by no means the only
approach since the inequality aversion prefereaoesot a necessary condition for the existence of High
and Low types of responders.

° This is a relatively standard variation on thenfatation of social utility. The inequality aversinbased
on models proposed by Fehr and Schmidt (1999) atid®Band Ockenfels (2000). For tractability, we
assume that the responders are equally averse tatlantageous and disadvantageous inequality in
payoffs although some studies in the literatureasti@t their magnitudes may differ (see Charness an
Rabin 2002, Chen and Li 2009). This utility functidoes not explicitly model reciprocity. Howevtris
does not prevent it from predicting reciprocal ames (see Proposition 4 below.)
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EUL()) = f W, (J;H)] + A- f) Wi, (; L)] (2)

wherej = {In-room B, Out-room C} denotes proposer A’srmm/out-room partner
choice, f = {q, p} the (perceived) probability that the selectedomexderj is of H type,

u() the concave Bernoulli utility function (assurag)l>0and u"([)<0),
m,(j;H)=1000-S; + F,’* the proposer’s payoff by investingjinvho is a H type, and
m,(j;L)=1000-S, + F{ the proposer’s payoff by investingjinvho is a L type. The

proposer’s partner choice can be specified bydhewing logistic transformation from
the latent utility functions:

expEUL (j))

P 0)= o U, B))+ expEU, C))

3)

The model can be solved by backward induction, the. selected responder
chooses the amount return@do maximize his utility in equation (1); the preyso
chooses the respondesind amount ser8to maximize her expected utility in equation
(2). The propositions below are derived based erctimparative statics of this model.
All the proofs are relegated to Appendix D.

Recall the proposer believes that the fraction ¢fp€ isp for a stranger (in this
case, the out-room responder). After the virtuahgwnication, her belief is updated to
become] for the in-room responder, agdnay be higher/lower than, or equalptdf q is
sufficiently lower than or equal it is a dominant strategy for the proposer todelee
out-room responder, not only because the out-roersom is at least as likely to be an H
type but also because the rate of return is higher 4 compared to 2). ¢fis
sufficiently higher tham the proposer faces a dilemma. On the one handisthef
making a loss is lower if she chooses the in-roesponder. On the other hand,
conditional on the responders’ types, the potemtiastment return is higher with the
out-room person. Therefore, the proposer has temalecision by balancing these

tradeoffs. Proposition 1 (see proof in Appendixppyvides the lower bound of above
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which a rational proposer will prefer the in-rooorthe out-room responder, despite the
higher out-room multiplier.

Proposition 1: When the probability g assigned by proposers ‘toigh-return” (H) in-
room responder is sufficiently higher than the esponding probability p for an out-
room responder, the proposers are more likely tmosle the in-room over the out-room
responder.

By the similar reasoning to Proposition 1, conditibon the partner choice, the amount
sent to the in-room will be greater than to thermam responder. This leads to

Proposition 2.

Proposition 2: When q is sufficiently higher than p the proposeissend more to the

in-room than to the out-room responders.

Propositions 1 and 2 suggest that under certaidittons, the proposers will favor the
socially closer responder. Note the conditiongHiertwo propositions to hold do not
coincide. Whether both propositions will hold degigion the empirical realization of the
parameters.

Another interesting question regarding the progeskrcision is to what extent
she responds to the change in the rate of retuithsavgocially distant responder. The
comparison between the two treatmeB8eslection 2-ZandSelection 2-4helps answer
this question, since the in-room multiplier is kephstant while the out-room multiplier
increases from 3 to 4 (i.e., the price of choosirggin-room responder increases from 1.5
to 2). As long as the (perceived) likelihood theg but-room responder is an L type is not
forbiddingly high, the risk of losing money (by dieg with out-room) will cease
becoming the hurdle, and the out-room respondéhedome more appealing than the
in-room one. Proposition 3 summarizes this suligiitueffect in response to the increase
in the rate of returns with the socially distantiop. The proof of Proposition 3 in
Appendix D provides a threshold p{the likelihood of the out-room being an H type),
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above which the substitution effect will occur. 8s&lthis threshold, the proposer will be

always better off selecting the in-room respondsgardless of the out-room multiplier.

Proposition 3: When the probability p assigned by proposers tbigti-return” (H) out-
room responder is sufficiently high proposers sitilitst the out-room responders for the

in-room ones when the out-rooms’ relative rateeatfirn increases.

Next we discuss the responder’s actions. A readermalnjecture is that higher
investments results in a higher percentage retuifieel proof of Proposition 4 in

Appendix D shows that this is true regardless efdbcial distance.

Proposition 4: The percentage returned by the responders inceeagib the amount

invested.

The next question is whether responders’ choickeam much to return depends
upon their social distance with the proposer. Ruehé difference in the multipliers
across treatments, we compare the percentager(thmeamount) returned by the
responders. The percentage returned is calculatdteaamount returned normalized by
the sum of the responders’ initial endowment amdaimount sent times the multiplier.
The proof of Proposition 5 in Appendix D shows théien the difference betwegrand
p is sufficiently large and the amount sent to thedom responder is greater than that to
the out-room responder, the in-room responderrefiirn a higher percentage than the
out-room responder. This is consistent with Chehlar{2009) that finds in their lab
experiment the second movers are more likely ta@éwee ingroup first movers if the

latter’s behavior shows good intentions in thet foisice.

Proposition 5: When the difference between the perceived likelilaédd type for in-
room (q) and out-room (p) is sufficiently large aheé amount sent to the former is
greater than that to the latter, in-room respondesirn more in percentage terms than

out-room responders.
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In sum, the theoretical model predicts that unéetain conditions, both the
proposers and the responders show favoritism tasmher socially closer counterpart.
The proposers are more likely to select the sgc@diser responder and send a higher
amount to this responder than to the socially distasponder. When selected, the
socially closer responder will return a higher petage to the proposer than the socially

distant responder does. We will test these thesaigbredictions in the next section.

5. Results

In this section, we first describe some main fezgun the virtual communication,
discuss subjects’ motives for their choices, desctine data and present the summary
statistics. We then present the econometric analysd results. We will also compare

and contrast the results in the Second Life andaihvexperiments.

5.1. Summary Statistics

What was notable in the virtual chat was 81.1 pdroésubjects in the SL
experiment and 95.0 percent in the lab experimset acronyms and emoticons, i.e., the
Internet languages that originated for the saksawing keystrokes. Acronyms —
shortened words or abbreviations — are one typetefnet language commonly used in
texting and instant messaging, and social netwgrkiabsites. Some popular acronyms
include “lol” (laughing out loud), “rofl” (rollingon floor laughing), “omg” (oh my god),
and “thx” (thanks). Emoticons are textual portrayafl one’s mood or facial expression in
the form of keyboard symbols. They are often usetbhvey emotions without cognition
of faces, which can change and improve interpitati plain text. For example, a
combination of colon and bracket or colon hypheah laracket portraits a smiley face.
Since the usage of acronyms and emoticons addssooi@emotional content to the
virtual conversations (Bolter, 1996; Utz, 2001) uge them to approximate the level of
social interactions in the analysis subsection 5.2.

Table 2 presents some quotes that some proposstdaipistify their choices of
responders. Most proposers who favored in-roomoredgrs indicated that they did so
because of reduced anonymity, perceived shortemadl slistance and perceived lower
risk, and increased feeling of familiarity and trdse to the virtual communication.
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Many subjects mentioned some “connection” withgheson they chatted with. They
feel that after the communication they “know” (@nc‘see”) the other person and hence
thought the other person was more “trustworthy$pite of the fact that the virtual
communication was conducted anonymously throughnessages, was on certain
suggested topics, and lasted only for ten (fifieette lab) minutes. In contrast, most of
the subjects who chose the out-room respondersatadi that this choice was motivated
by the higher rate of return, either out of setenest, or out of some efficiency concerns
for the group (of the proposer and the in-room oesier) or for the three participants
altogether. These proposers often mentioned thepted (or returns), or win-win
situation in the survey. Some other proposers wiose out-room perceived the two
responders as indifferent because he knew littheiabither of them in spite of the virtual
communicatiort?

19 One subject explained that his choice of out-reuas to avoid dealing with money issues with someone
he knew since it may cause “trouble” (see quotebmmd in Table 2). This motive is not as reprederga
as others yet his preference does not appear omaals.

21



Table 2: Selected quotes from Second Life propacsemshy they selected in-room or
out-room

Choosing in-room responder Choosing out-room redgion
1. As person B and | spoke and had bec 1. The money idripled and I'm hopinc
familiar, | figured that due to thisonnectionit he’ll be generous, instead of just
was more likely she would return money. doubledwith B, and | don't know
2. The fact that person B hadmmunicatedvith either person very well.
me meant they welless anonymouand 2. It has the mogpotentialbased on
therefore moretfustworthy’in my mind. themultiplier so | took the risk.
3. Because | felt aonnectionwith her. 3. Best chance of makingyeater
4. | had establishedrapport with Person B. return.
Person C is annknownquantity, he may 4. The possibility of enigher returnfor

choose not to give anything back. Person B myself and Person B.
might not either, however at least I've had a 5. It wasbetter for the groupl think it
chance to get tknowhim. | have a betteridea  was worth the risk.

of whether he would or not. 6. I'm looking for awin/win situation,
5. | have somebody front of me. | feel better with this decision I'm hoping that C
seeingthe person. | know it’s virtual and | will decided to return the money for
don’t know him/her, but the decision was awin/win situation also.
easier for me. 7. Soall of us can winnot only two of
us.

8. There will bemore money available
to shareamong the players.

9. 1like to give my money to the
people | don't know so if something
happens | don’t know him. | don’t
like to get money stuff with persons
that | know because it causes
trouble.

* |n the experiment, person B and C refer to theoom and out-room responder, respectively. Keydsor
areitalicizedfor the convenience of readers. They were ndaiits in participants’ response in the
guestionnaire.

Table 3 presents the summary statistics on the waiables. We find that the
proportion of proposers who choose either the onr@r the out-room responder are
both significantly greater than zero, and that pegps are more likely to choose in-room
than out-room respondens £ 0.006) in the treatments with partner selectibNote that
the in-room favoritism occurs despite the greatés of potentiaprivate returns
(multipliers of 2 vs. 3, or 2 vs. 4) asdcialreturns (2 vs. 6, or 2 vs. 8) with an out-room

respondef? In fact, the proposer’s election of in-room respen(over the out-room one)

1 Thep-value is the binomial distribution probability observing 82 in-room choices out of 138 choices
under equal probability assumption.

12 Recall that in the selection treatments, if thereem responder was selected, the amount senttback
the proposer is also awarded to the in-room respoindhe room. The design is meant to eliminate an
potential guilt feelings of the proposer’s that npagvent her from choosing the out-room responder.
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not only risks his own private earnings but resuita loss of social efficiency since not
only the out-room multiplier is larger but also theney returned by out-room would

accrue to both the proposer and in-room responder.

Table 3: Summary statistics

Platform Second Life Laboratory
Selectior Selection Control| Control | Selection| Selection
Treatment 5.3 2.4 3 4 2.3 2.4 Control 3Control 4
Number of cohorts 69 69 31 31 30 30 48 48
Proportion of
.| 64%/ | 55%/ o o] 60%/
proposers choosing i 36% 45% n. a. n.a. |63%/37% 40% n. a. n. a.
room/out-room
Amountsenttoin-|  21o | 585 | na | na | 687 644 | n.a | na
room
Amountsenttoout ;g9 | g5g | 534 | 757 677 617 | 442 | 681
room
Proportion réurned by
in-room 43% 40% n. a. n. a. 35% 29% n. a. n. a.
Responder
Proportion eturned b
out-room 31% 32% 23% | 37% 34% 23% 17% 28%
Responder
Fraction of proposer
who received more| g g5 | 59> | na | na 0.84 0.72 | na. n.a.
than they sent to in
room
Fraction of proposer
who received more| - g 76 | g7 | 065 | 0.94 | 0.64 075 | 065 | 0.77
than they sent to out
room
Fraction of subjects
who used acronymg 78.6% 84% n. a. n. a. 93.3% 96.7% n. a. n. a.
and emoticons

Table 4 reports players’ average private payoffsdbg and the joint payoffs of
the three players. Column 4 shows that in-room hmagcleads tdower payoffs for the
proposers in all cases exc&alection 2-3n the SL experiment. However, the
differences in proposers’ payoffs when matched waithn-room or out-room are not
statistically significantyg > 0.10). Last column shows that when the jointgftsyof the
three players (i.e., social efficiency) is sigradntly lower for the in-room matching than

for the out-room matching(< 0.01 in both treatments of both experimentsg Ass of
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efficiency varies from 31 percers€lection 2-3n the lab experiment) to 41 percent
(Selection 2-4n the SL experiment)®

Why does a proposer prefer the in-room respondem éut may lower her
private earnings and social efficiency? One explanas favoritism towards a socially
closer responder, i.e., the proposer values sooratection, and is willing to forgo
certain amount of private earnings to honor obiayet arising from low social distance.
Another explanation is that the proposer has updage belief on the in-room
responder’s type after the virtual chat. She mdigbe that the in-room responder is
more likely to be a high reciprocal type, hence$ae a higher probability that her trust
will pay off (as detailed in section 4). Empirigglas shown in Table 3, the proposer’s
belief about the in-room responder is true paréidylin the SL experiment, i.e., the
proposers are more likely to receive more than Hegy to the responders when matched

with an in-room than when matched with an out-room.

Table 4: Payoff Summary

Average Payoffs (in lab tokens)
In-room  Out-room  Joint

Environment Treatments Matching Pmpos%sponder responder Payoffs

Second Life Selection 2-3 Out-room 1299 2007 2117 5423
Selection 2-3 In-room 1352 1358 1000 3710
Selection 2-4 Out-room 1523 2173 2427 6123
Selection 2-4 In-room 1344 1238 1000 3582

Laboratory Selection 2-3 Out-room 1314 1991 2041 5345
Selection 2-3 In-room 1192 1495 1000 3687
Selection 2-4 Out-room 1267 1883 2583 5733
Selection 2-4 In-room 1000 1644 1000 3644

Table 3 also shows that although an in-room respoisdmore likely to be
chosen, the amount sent to them is not signifigagrgtater than that to the out-room
responders. In the Second Life treatments, the atrgant to the in-room and out-room
responders is almost the samé&election 2-3and even slightlyower for in-room
responders in the Selection 2-4 treatment. Indberatory treatments, the amount sent to
in-room responders is higher but not significastly Last but not least, Table 3 shows

13 The efficiency loss is calculated as the diffeeiicthe joint payoffs between in-room and out-room
matching divided by the joint payoffs of out-roonatching.
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that in-room responders return a larger propott@m out-room responders. On average,
in Selection 2-2f the SL experiment, in-room responders retud@@ercent, compared
to 31 percent by out-room respondgrs(0.05); the proportions returned are 40 percent
by in-room and 32 percent by out-roomSalection 2-4p < 0.10). These differences
shrink in the lab experimenp & 0.10) but the in-room responders still returghgly

higher proportions than out-room responders.

5.2. Estimation Results

In this subsection, we use statistical modelstdyae the effects of social
distance on the proposers’ and responders’ chditegresent the results on the SL
experiment, followed by discussions on the labltestihe 5-percent statistical

significance level is used as the threshold tobéistathe significance of an effect.

5.2.1. Partner Selection

We use a logistic model of choice to investigatefglhoposers’ decision on
partner selection. The dependent variable is Keditiood that the proposer selects the in-
room responder. The analysis consists of the tvazten treatments Selection 2-&and
Selection 2-4since the two control treatments did not invdive proposer’s choice of
responder. The logistic specification is given by

z
Pr(Choosingn - roomrespondgr=

1+¢€2

whereZ =a,+a,M4+a,AE+a,M4x AE+a,Male+a.Age+ €.

The explanatory variables include a dummy variglulé) for the treatmen$election 2-4
(i.e., Selection 2-3s the omitted category), the number of acronyntseamnoticonsAE)
used in chat, their interaction term, the propasgénderilale) and age. The coefficient
a,measures the probability differenceSelection 2-3hat the in-room versus the out-

room responders will be chosen. Similardy, + a, measures this probability difference in

Selection 2-4The average difference in the probabilities aztbe two treatments is

given bya, + 054, .
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Table 5: Proposer’s Partner Choice (logistic model)

SL experiment Lab experiment
1) (2) (3) 4) () (6)
Selection 2-4N14) -0.362  0.865 0.691 -0.141  0.114 0.164
(0.348) (0.561) (0.568) (0.531) (0.850) (0.910)
Acronyms/Emoticons (AE) 0.319** 0.296** 0.031 0a7
(0.129) (0.129) (0.072) (0.0780)
AE x M4 -0.377**  -0.350** -0.034 -0.038
(0.145) (0.143) (0.081) (0.086)
Proposer gender (Male) -0.106 0.879
(0.378) (0.629)
Proposer Age -0.018 -0.150*
(0.018) (0.083)
Constant 0.565** -0.435 0.298 0.547 0.334 3.619*
(0.250) (0.440) (0.852) (0.379) (0.623) (2.126)
Log likelihood 926  -87.4 -83.6 -39.9  -39.8 -37.5
Number of observations 138 138 132 60 60 60

Note: The dependent variable is the likelihood thatproposer selects the in-room responder. Stdnd
errors are in the parentheses. * significant ghdi@ent level, ** significant at 5 percent levet* *
significant at 1 percent level.

Table 5 presents the results. Columns 1-3 penteihe SL experiment and
columns 4-6 the lab experiment. As shown in coluthasd 4 that include only the
treatment variables, the average difference ingrdities that the in-room and the out-
room responders are chosen is 0.384 0.027) in the SL experiment and 0.4p6=(
0.073) in the lab experimetitThis suggests that the SL proposers are moreylikel
select the in-room responders over the out-roomoreders, despite the higher rate of
investment returns with the latter. We further cohtor the number of acronyms and
emoticons and its interaction wikh4 in columns 2 and 4, and find the favoritism toward
the in-room responder disappegrs>(0.10). This suggests that the favorable seledfo
in-room responder is mediated through the virt@ahmunication. The coefficient &E
(a,=0.319, p < 0.05) suggests that 8election 2-3he number of acronyms and
emoticons significantly increases the likelihoodttthe in-room responder is chosen. In
Selection 2-4however, the effect AE (measured by, + a,) becomes -0.05§(> 0.10).

It suggests that the positive effect of social tresdiated through the virtual

communication is counterbalanced by the impachefincrease in the out-room

14 Recall the average difference across the twontreatss is given byo +05a,-
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multiplier. In contrast, in the lab experiment,@tyms and emoticons used in chat did
not have any impact on proposers’ choice — theefBAE is 0.114 p = 0.673) in
Selection 2-3and 0.08§ = 0.923) inSelection 2-4This finding suggests that the virtual
chat does not generate sufficient social connedtedween the proposers and the in-room
responderi the lab Since 95.0 percent of lab subjects (compared tb gercent of SL
subjects) used acronyms and emoticons, the lattleafmpact of these Internet languages
cannot be explained by the lab subjects’ unfanitjiavith the form of virtual
communications. Rather, this finding reflects thie proposers’ lack of social bond with
their in-room responders despite of the virtual oamication. We will return for more
discussions when we contrast the SL and the labitsest the end of this section.

We also find that in both experiments proposergofaism over the in-room
responders declines as the out-room multiplierdases from 3 to 4. The effect, however,
is not statistically significant — the coefficiesftthe out-room multiplier is -0.362 &

0.299) in column 1 and -0.59p € 0.131) in column 2 for the SL experiment, and 40
(p=0.791) in column 3 and -0.208 £ 0.715) in column 4 in the 1dB.The proposers’
gender has insignificant impact on their choicpartners; older proposers are (weakly)
more likely to select the out-room respondgrs .10 for SL angb < 0.10 for the lab

study). The discussions above lead to result 1.

Result 1 (Proposers’ partner selection). Proposers are midely to choose an in-room
responder than an out-room responder. The favorablection of in-room responder can
be explained by the impact of virtual communicati®roposers’ in-room favoritism

decreases (but insignificantly) as the out-roomtipligr increases from 3 to 4.

Result 1 supports Proposition 1 that proposersnare likely to choose the in-
room responders. Although result 1 does not prostdgstically significant support for
Proposition 3, the direction of the impact of the-ooom multiplier is consistent with the
theoretical prediction, i.e., an increase in thegiment returns attracts more proposers to

the socially distant options.

15 The effect of the out-room multiplier on proposetsice of responders is measured by
a, + a;ae where the number of acronyms and emoticons is ateduat its mean.
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5.2.2. Proposer’'s Amount Sent

The next question is whether the in-room favoritisrmanifested by the amount
of investment. The proposers’ decision on how mockend may depend upon the
(perceived) social distance with the respondeesctimtent of virtual chat, and the rate of
return (i.e., the multiplier). We pool the dataadifthe four treatments, which enables a
direct comparison between the amounts sent todmror out-room responders with
those in the control. Since the dependent varialthee amount sent — is censored (at 0
and 1000 Linden dollars in the SL experiment; ah@ 10 Euros in the lab) the empirical

analysis adopts the following tobit model.

Amount Sertt Sy + f1:InRoom+f,-OutRoom4f3-M4 + f4-InRoom-M4+ f5-OutRoom-M4
+ fs: AE+ f7-AE-M4 +f5-Male + f9-Age+t i

In the analysis the control treatments are treasetthe omitted categorlmRoom
andOutRoomare dummy variables indicating that the in-roonowt-room responders
are selected, respectively. To capture the effettteochange in the multiplier we include
a dummy variabl®&14 which takes on the value of 1 fGontrol 4andSelection 2-4and
zero forControl 3andSelection 2-3The interaction betwedvi4 andinRoom(or
OutRoom measures how the multiplier influences the défere in amounts sent to the
InRoom(or OutRoon responder and that in the conttdBimilar to the analysis in the
previous subsection, we control for the chat camesasured by the number of acronyms
and emoticonsAE). The interaction oAE andM4 measures the interplay between social
distance (mediated through virtual communicatiorg potential monetary payoffs. The
explanatory variables also include proposers’ geadd age.

Table 6 presents the coefficient estimates andlatdrerrors of the tobit model.
We find that in the SL experiment the amounts sefte in-room and out-room
responders are not significantly differentSalection 2-3ince we cannot rejeft= f»

(p > 0.10); they are not significantly different$®lection 2-4&ince we cannot reject

16 Recall that the out-room multipliers (3%election 2-3and 4 inSelection 2-Yare designed to be the
same as those in the control treatments @adntrol 3 and 4 inControl 4), whereas the in-room multipliers
are always 2.
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Pt pa= f2+ Bs (p > 0.10). This suggests that social distance oificts the proposer’s
choiceof the responders. Once the responder is seldbedmount of investment (i.e.,
the level of trust) is not affected by social diste. We also find that the effectloRoom
on the amount sent becomes much smaller when vieotéor the number of acronyms
and emoticons in columns 2 and 3; the number amens and emoticons has a
significant and positive impact on the amount s8pecifically, the average effect AE,
measured bys + 0.537, is 29.6 p = 0.038) in column 2 and 31.f € 0.025) in column 3.
In contrast, neither the social distance nor theragns and emoticons affect the amount
sent in the lab experiment.

Results also show that in both the SL and the Xgpleements, the amounts sent to
the in-room and the out-room responders reducgnifgiantly (p > 0.10) when the out-
room multiplier increases from 3 (Belection 2-Bto 4 (inSelection 2-%'" Male
proposers send more than female propogers(.10 in SLp < 0.01 in the lab). Older
proposers send more than the younger subjpet€(01 in SLjp < 0.10 in the lab).

This leads to result 2.

Table 6: Amount Sent by Proposers (tobit model)

SL experiment Lab experiment
(1) (2 (3 4) (5) (6)
In-room 226.5%* 88.50 1.593 3.558** 3.036*  3.264**
(92.42) (113.8) (115.1) (1.157) (1.674)  (1.592)
Out-room 230.1%* 228.9%* 162.2 3.135*  3.133*  2.650*
(106.6) (104.8) (108.3) (1.396) (1.394)  (1.355)
Multiplier ° 328.4%* 326.1%*  304.1%* |3.176** 3.175%* 3.087**
(102.4) (100.6) (103.0) (0.855) (0.854)  (0.819)
In-room xMultiplier4 473.3%*%  432.6%  -289.6* | -3.939** -3.821 -2.898
(134.5) (169.6) (170.6) (1.636) (2.345)  (2.223)
Out-room xMultiplier4 -405.0%*  -402.4** -330.6** | -3.879** -3.878* -2.98
(147.9) (145.5) (147.7) (1.938) (1.936)  (1.860)
Acronyms/Emoticons (AE) 30.58* 36.65* -0.050 0.015
(15.65) (15.17) (0.159)  (0.152)
AE x Multiplier4 -1.900 -10.03 0.008 -0.063
(28.35) (27.87) (0.188)  (0.178)
Proposer gender (male) 56.58 2 2B5***

" We find that the increase in the multiplier fronir8Control 3 to 4 (inControl 4) leads to a significant
increase in the amount sent. We rejgét 0 in favor off;> 0 (p < 0.01) in both the SL and the lab

experiments.
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(56.65) (0.678)
Proposer age 11.74% 0.188*
(2.614) (0.104)
Constant BAT7.9%*  B5A7.6%*  147.1 4.305** 4.306** -1.055
(70.49) (69.32) (109.6) | (0.596)  (0.595)  (2.421)
Log likelihood -1070.9 -1068.2 -990.7 -349.6 -349.5 -340.6
Observations 200 200 189 156 156 156

Note: The dependent variable is the amount septdyyoser. The tobit model is censored at 0 and 1900
the SL experiment; it is censored at 0 and 10éndb experiment. Standard errors are in the pagses. *
significant at 10 percent level; ** significant &fpercent level; *** significant at 1 percent level

Result 2 (Proposers’ investment amourit).both the SL and lab experiments, the

proposers send similar amounts to the in-room dedaut-room responders.

According to result 2, we reject proposition 2ttheoposers invest a greater
amount in in-room responders. Results 1 and 2 aeiahen the proposers face
uncertainty in the responders’ types, social dstgplays a crucial role in helping them
identify the responder whom can be trusted. Howetés role of social distance only
limits to partner selection. Once the decisionsh@responders are made, the proposers
do not discriminate based on the social distaneg,the level of their trust does not differ

between the in-room and out-room responders.

5.2.3. Responder Proportion or Amount Returned

In this subsection, we investigate what factorgeine the responders’ choices
on how much to return. Recall that responders rhapse to return up to the amount
sent by the proposer times the multiplier plusititgal endowment. The dependent
variable is the proportion returned by respondéfs.use a tobit model given by the

following specification since the dependent vamablcensored at 0 and 1 by definition.

Proportion Returned yo + y;-InRoom+y,-OutRoom+yz-M4 + y4-InRoom- M4+
y5:OutRoom-M#4 ye- AE+ y7- AE-M4 +yg-: Amount Sent 9-Male + y10-Age+ ¢

The same set of explanatory variables as in Taderluded here. We further include

the amount sent by the propos&mount Sentto examine the responders’ reciprocity.
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Results are presented in Table 7. Appendix E rebe same analysis with taeount
returned as the dependent variable. Results agelyaconsistent.

We first find that the coefficient @dmount Senfys) is 0.026 p < 0.01) for the SL
experiment, suggesting thi@ectreciprocity— on average the higher amount sent by the
proposer generates the greater proportion retuspedl responders. In addition to direct
reciprocity, the in-room responders treat the psgpanore favorably than the out-room
responders. They return a significantly higher prtipn than the out-room responders in
the SL experiment. Note that the average differem¢lke proportion returned between
the in-room and out-room responders is measurd@ypyy,)+0.5(y4 - y5)] across the two
selection treatments. This difference is statiflficagnificant for the SL experimenp (<
0.01 for columns 1-3). We note that this differerscprimarily driven by the high
proportions returned by the in-room respondergesthe out-room responders returned
the similar proportions as the responders do irctimrol treatmentgp(> 0.10). This
finding suggests that the in-room responders niytr@ward the proposers for the
amount sent but also reciprocate them based dihsocial distance. More importantly,
the degree of positive reciprocity from the in-roesponder is not weakened when the
effect of acronyms and emoticonsX 0.10) is considered in the analysis. Hence, enlik
the role that the chat content plays in mediativgdroposer’s decision on trust, the

content of the virtual communication does not midile responders’ reciprocity.

Table 7: Proportion Returned by Responders (tobiet)

SL experiment Lab experiment
1) 2) (3) 4) (5) (6)
In-room Respondeir{-room) 0.183** (0.222** (.255** (0.169** 0.083 0.091
(0.052) (0.063) (0.061) (0.063) (0.089) (0.088)
Out-room Respondeft-roon) 0.051 0.050 0.044 0.163*  0.162*  0.171*
(0.060) (0.059) (0.060) (0.076) (0.076) (0.076)

Multiplier4 @ 0.107* 0.106* 0.139**  0.096* 0.095* 0.086*
(0.057) (0.056) (0.056) (0.049) (0.048) (0.049)
In-room x Multiplier4 -0.100 -0.154 -0.164*  -0.154* -0.047 -0.044
(0.075) (0.095) (0.092) (0.089) (0.124) (0.123)
Out-roomx Multiplier4 -0.074 -0.073 -0.064 -0.208*  -0.207*  -0.194*
(0.082) (0.081) (0.080) (0.106) (0.105) (0.106)
Acronyms/Emoticons (AE) -0.008 -0.008 0.011 0.010
(0.008) (0.007) (0.008) (0.008)
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AE x Multiplier4 0.013 0.007 -0.013 -0.012

(0.015) (0.015) (0.010) (0.010)
Amount senf 0.026*** 0.026*** 0.026*** 0.017** 0.017** 0.019***
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Responder gender (male) -0.061* 0.053
(0.032) (0.039)
Responder age 0.003** 0.002
(0.001) (0.007)
Constant 0.062 0.059 -0.056 0.053 0.053 -0.030
(0.050) (0.051) (0.073) (0.044) (0.044) (0.162)
Log likelihood -4.4 -3.8 7.5 -19.8 -18.8 -17.8
Observations 200 200 189 156 156 156

Note: The dependent variable is the proportionrretd by the responders.

The tobit model is censored at 0 and 1. Standacdseare in the parentheses. * significant at 1@ge

level; ** significant at 5 percent level; *** sigficant at 1 percent level.

& The variableMultiplier 4 takes the value of one for the treatmesedect 2-4andControl 4

®The amount sent is measured in 100 Linden dolfatsé SL experiment, and Euros in the lab experimen

In the lab experiment, the coefficientAmount Sentaries between 0.017 and
0.019 < 0.01), showing that the responders who recea/eidher amount reciprocate
by returning a significantly higher proportion. Hewver, there lacks social-distance-
based-reciprocity in the lab experiment — the propies returned by the in-room and
out-room responders are insignificantly differgmt(0.10 for columns 4-6). The number
of acronyms and emoticons does not affect the ptimporeturned.

In both the SL and lab experiments, the propontedarned also increases with
responders’ agg(< 0.05 for Second Life ara> 0.10 in the lab). The gender difference
is marginally significant in SL and insignificamt the lab.

These findings lead to result 3.

Result 3(Responders’ reciprocityT.he SLin-room responders return significantly
higher proportions than out-room responders ancgogglers in the control treatment. In
both the SL and the lab experiments, proportiotgrned significantly increase with the

amount sent by the proposer.

Result 3 supports proposition 4 that higher le¥elroount sent by proposers lead
to greater proportion returned by responders.dpsus proposition 5 that in-room
responders reciprocate more than out-room respsmidethowever it holds only for the
SL experiment.
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5.3 Comparisons of the Lab and Second Life Experinms

To compare and contrast the Second Life and thexpbriments, we find that
the results from both experiments are quantitatigehsistent. In addition, the SL results
are generally more sizable and more statisticadiyicant than the lab results. For
example, in the SL experiment, the proposers grafeiantly more likely to choose the
in-room responders; the in-room responders retigmfgantly greater proportions than
the out-room responders. In the lab experiment,dvew the social distance only
marginally affects the proposers’ choice of partkerthermore, in the SL experiment,
the number of acronyms and emoticons significainttyeases the likelihood of selecting
the in-room responders, and the amount sent bgrthgosers. The chat content, however,
affects neither partner selection nor amount settie lab experiment.

There are two possible explanations on why thectffef social distance and chat
differ in the two experiments. First, whether theual communication can work
effectively in changing (perceived) social distarmsceontingent on thmitial physical
distanceamong subjects. In the SL experiment, the twamonr subjects were brought to
the same virtual lab randomly from two spatiallgtdnt locations (in many cases from
different countries) and engaged in 10-minute wairtthat. The perceived social distance
between these two subjects may be substantiallyggdthbefore and after the virtual
conversation. It may be in sharp contrast to tbeaial distance with the out-room
participant since nothing is known about this adm person besides that he may come
from any country on the planet. In the lab settimgyever, the impact of this
experimental manipulation is greatly compromisedsiall the subjects (including the
proposers, the in-room and out-room respondersy paysically sitting in the same
laboratory. They all knew that others participamése, like themselves, students of the
same university. Therefore, the salience of thesiglay distance and the common
affiliation with the university may dominate thepact of the virtual chat on subjects’
perceived social distance.

Second, although the experimental setting may apgpéécial to the lab subjects,
it is undoubtedly a natural and social environmterthe SL subjects. Compared to the

lab subjects, the SL subjects are on average raaréidr with the interface, and are
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more accustomed to the type of avatars-mediatégiavinteractions. More importantly,
unlike in the lab experiment in which avatars wassigned to subjects, the Second Life
userscreatetheir own avatars based on their preferences.eThesrs consider the
computerized images their representations at tieavisociety, and they take very
seriously their interactions with others in thidioa society. Many of them spend great
amount of time, effort, and financial resourcesgl@ag their avatars, since it is
important not only to make their avatars attracbuéalso to showcase the avatar
owners’ technical skills. Over time, the SL usemyrhave developed a strong sense of
attachment with their avatars. This inherent humaatar bond in SL is absent in the lab
experiment by design. To the lab subjects, the Imiavatar match may be perceived as
artificial and temporary. Hence, the lab subjert®ractions through avatars share
merely the same mode of communication but do noésearily carry the personal bond

or social content beyond a simple text chat.

6. Conclusions

The rise of virtual worlds enriches the concepsadial distance. It poses new
guestions on how social distance may influence e@randecision making in the midst
of the modern forms of socialization and the expanef the economy to the virtual
worlds. In this study, we investigate how socialtaince affects individuals’ decisions in
trust games (with partner selection) in the virtwatld of Second Life.

We find that among the Second Life users, propaaersnore likely to select the
socially closer responders at a loss to themsardgo the community as a whole;
proposers’ preferences over socially closer investroptions are mediated by the
impact of virtual communication. It may be becaossmmunication provides cues for
proposers to gauge other’s reciprocal type. Indgwdin-room responders, when
selected, returned significantly higher proportitimen the out-room responders.

Results also show that on average players in esisgye role of the trust games
suffer a monetary loss when the proposer seleetsitboom responder. This is a stark
example that greatly lowered social distance mayltén loss of efficiency and welfare
for all parties that are involved. Many virtual comanities such as Second Life have

large volumes of online transactions that involvereasing number of users. These
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users’ economic decisions, just as in the brick-amodtar world, are influenced by social
distance. For example, traders in the various staaikets operating in Second Life also
tend to communicate with one another via forumsugs, and boards. A high level of
communication is also visible in the popular landtaons, and other types of exchange
on Second Life. This study shows that social d#an a virtual world is highly
malleable to communication, which may distort ecaimoagents’ decisions, make them
forego better opportunities, and result in welflass for the community.

Over all, we find that results are quantitativebnsistent when using the virtual
world users or the college students sample in tudiss. As the main differences, the
impacts of social distance and virtual communicatice absent on proposers’ partner
selection and responders’ reciprocal decisions wherollege students sample is used.
On the one hand, these differences underscoreda¢ gptentials that the online
communities offer for studying social distance. @& other hand, they suggest that
social distance may be more malleable by commupitsin a virtual environment
where information can only be conveyed throughtkehichannels compared to the real-
person-to-real-person interactions in the physicald. These observations point to
directions for fruitful future research. We hopestady to what extent the social distance
may be influenced by the forms (e.g., text, audio/ideo) and time durations of
communications. It would be also interesting talgtbhow multilateral communications
(rather than bilateral communications in this sjuaiay change the decisions on partner
selection. We also hope to extend our investigatorirtualfields and study how social

distance impacts market transactions of virtualar-virtual commodities.
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Appendix A. Screenshots from the experiment.

Proposer and in-room responder Out-room responder

Appendix B. Experiment Instructions

Instructions Script for in-room-out-room sessions

Hello Everyone. Thank you for participating in tkisssion. Before we begin we would
like to ask you to open your chat history. Plegpe in “ok”, if your chat history is open.

Do you know each other?

We will first ask you to talk for 10 minutes excdhly via Chat to get acquainted. We
will then give you detailed instructions on the esipient and ask you for a decision. Altogether
this session will take approximately 25 minuted.odimmunication in this experiment is done
via public chat.

Please type ok if you have understood so far.

Please use the next 10 minutes to introduce yifanse to chat about any other topics
you like. If you like you can talk about the topms the wall but you can also choose other
topics. Please start now.

Thank you. We will now start with the instructiocias the game.

The purpose of this experiment is to study how feomke decisions in a particular
situation. Feel free to ask questions as they.arise

Everyone will receive 1000 Linden-Dollars to sfarthis session. The final earnings
depend on the decisions that you and others make c&nnot lose any personal money.

Upon completion of the session, your earnings bélpaid to you individually and
privately in your Second Life account.

Participants in this session are referred to asopeA, person B and person C. The
decision who is person A, person B and persondoii® via random generator.

In this session [X] is person A and [Y] is perddrPerson A and Person B are both in
room blue. Person C is waiting in a different room.

We guarantee that there is a person C recruitédijesperson A and B in SL. Person C
is getting the instructions as well.

Every participant will be given L$1000 to start $ession.

Person A decides first. He is free to keep alheflt$1000, or can choose to send some
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or all of his L$1000 to person B or to person C.

Any money sent by person A will be multiplied by &xamples will follow in a minute.

Once the receiver gets the money from person Aahedecide to keep all of the money,
or return as much to person A as he likes.

Note there are two key features to the decision:

(1) The more money person A decides to send teetteiver, the greater the total amount of
money the receiver can divide between person Ahémdelf.

(2) Since the receiver has the complete contret the final allocation of the money, there is no
guarantee that person A will get any money bacinftioe receiver.

Please type in ok, if you have understood so feade feel free to ask questions.

Person A can choose between person B in this remhparson C in the other room as
receiver.

We will double any amount person A sends to peBson

For example, if person A decides to send L$60Ctsqn B, person B will actually
receive L$1200 (in addition to the L$1000 he alselas). Person B then decides how much of
the L$ 2200 he would like to send back to person A.

If person A decides to choose the anonymous peZsia the other room we will triple
<quadruple> any amount person A sends. For exaiifiplerson A decides to send L$600 to
person C in the other room, person C will actuedigeive L$1800 (in addition to the L$1000 he
already has). Person C then decides how much &ft2800 he likes to send back. <This is for
2/3 treatment. In 2/4 treatment: L$ 2400 respeltiz83400> If person A chooses the
anonymous person C in the other room, person Bgetlthe same amount as person A, so person
B is not necessarily worse off, if A chooses perGoithat is, if person C decides for example to
return L$600 from his L$ 2800, both person A anspe B will receive L$600. So person A will
get L$ 1000 and person B will receive L$1600. Aftex receiver makes the decision the game is
over. <This clause for 2/3 treatment, In 2/4 treaitnL$ 3400 respectively L$1000, L$ 1600 and
L$ 2800>

So let's summarize:

Person A, B and C each gets L$ 1000 to start fijgetiag in this session.

Person A makes the first decision, Person B or &em¢he final decision.

If person A chooses B any amount he sends is ddudylels.

If A chooses C any amount he sends is tripled by This is for 2/3 treatment, In 2/4
treatment: quadrupled>

If A chooses C, person B will get the same amosr aeceives from C.

Please type in “Ok” to indicate that you understtrate rules. Feel free to ask us
guestions.

Person A has now 1 minute to decide whether s/msaa play with person B in this
room or the anonymous person C in the other rodeasi type in your answer in this window
once you have decided whether you want to play pettson B in this room or person C in the
other room.

Continuation of Instructions for Person A
Please type in the chat window whether you wolde to play with person B in this room or with
person C in the other room. The decision is upoto y

Please type in the chat window how much money youldviike to send to person B <or
person C if chosen>.

If person B <person C if chosen) decides to keepyhing you will earn L$ xxx, correct?
Please confirm.

A: Please click on the yellow hemisphere in frohyau and answer the questionnaire that
opens. Please return to SL once you are finishedwilV tell you then the decision of the receiver.
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Continuation of Instructions for Person B

Person A has decided to send you L$XXX. This amewas doubled, so that you receive L$ XXX.
Now you have L$ XXX (the amount you received plasiyinitial L$ 1000). Please decide how
much, if any, you wish to send to person A. Thagieg is up to you.

Please type in the amount now

So you will earn L$ xxx, correct? Please confirm.

Please click on the black hemisphere in front af gad answer the questionnaire that opens.
Please return to SL once you are finished to recgdur earnings.

Continuation of Instructions for person C

Please read through the instructions positioneti@mall.

Feel free to ask us questions as they arise.

Person A has decided to send you L$ YYYY. This amés tripled, so that you receive L$
YYYY. Now you have L$ XXXX (the amount you receivetlis your initial L$ 1000). Please decide
how much, if any, you wish to send to person A. @ieeision is up to you. <This is for 2/3 treatment,
In 2/4 treatment: quadrupled>

Please type in the amount now

So you will earn L$ xxx, correct? Pleasnfirm.

Person A has decided to play with Person B.

Please click on the hemisphere in front of you amslver the questionnaire that opens.
Please return to SL once you are finished to recgdur earnings.

Instructions script for Control Sessions

Instructions for person A

Thank you for participating in this session.

Please read through the instructions positioneti@mall.

Feel free to ask us questions as they arise.

So if person B decides to keep everything you @dlin L$ xxx, correct? Please confirm.
Please click on the yellow hemisphere in frontaf ywnd answer the questionnaire that opens.
Please return to SL once you are finished. Wetelillyou then the decision of the receiver.

Instructions for person B

Thank you for participating in this session.
Please read through the instructions positioneti@mall.
Feel free to ask us questions as they arise.
Person A has decided to send you L$ XXX. This amh@utripled, so that you receive L$ XXX.
Now you have L$ XXX (the amount you received plosiyinitial L$ 1000) Please decide how
much, if any, you wish to send to person A. <Thifr control 3 treatment, In control 4
treatment: quadrupled>

Please type in the chat window how much moneywyauid like to send to person A.
The decision is up to you. Feel free to ask questio
So you will earn L$ xxx, correct? Please confirm.
Please click on the black hemisphere in front af god answer the questionnaire that opens. Please
return to SL once you are finished to receive yganmings.

Instructions on the wall:
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The purpose of this experiment is to study how feomke decisions in a particular
situation. Feel free to ask questions as they.arise

Everyone receives 1000 Linden-Dollars at the sifttis session. Final earnings depend
on the decisions you and others make. You cansetdny personal money.

Upon completion of the session, the amount wilphil to you individually and privately
in your Second Life account.

Participants in this session are referred to asopmed, person Kin in-room-out-room
treatments, add “and person C"3 he assignment into person A, personade person € is
done randomly.

You are person .
<In the Instructions for person C in the in-roomtgoom treatments>Person A and person B
are in the other room and have a chance talkimgth other. Altogether this session will take
about 25 minutes. Person A makes a decision Filsis free to keep all of the L$1000, or can
choose to send some or all of his L$1000 to peBsonC.

<In the instructions in the control treatmentsBerson A decides first. He is free to keep all of
the L$1000, or can choose to send some or allsof $1000 to person B. Any money sent by
person A will be multiplied by a factor.

Once the receiver gets the money from person &Aahedecide to keep all of the money, or
return as much to person A as he likes.

Note there are two key features to the decision:
(1) The more money person A decides to send teetteiver, the greater is the total amount the
receiver can divide between person A and himself.

(2) Since the receiver has complete control dveffinal allocation of the money, there is no
guarantee that person A will receive any money lheark the receiver.

<Instructions for C in in-room-out-room treatments®erson A can choose between person B in
the other room or you. If person A decides to clequerson B in the other room we will double
any amount person A sends to the receiver. For pbeaurifi person A decides to send L$600 to
person B in the other room, person B will actuadigeive L$1200 (in addition to the L$1000 he
already has). Person B then decides how much df$2200 he likes to send back to person A.
If person A decides to pick you, person B will et same amount as person A receives from
you. For example, if you decide to return L$600vfrgour L$ 2800, both person A and person B
will actually receive L$600. So person A will ge [L000 and person B will receive L$1600 and
you would be left with L$ 2200. After your decisitire game is over. <In 2/4 treatment: L$ 3400
respectively L$1000, L$ 1600 and L$ 2800>

<Instructions for B in control and to C in in-rooout-room treatments>if person A decides to
choose you, we will __triple/quadruple any amount person A sends to you. For exarifiple,
person A decides to send L$600 to you, you willialty receive L$1800 (in addition to the
L$1000 you already have). You then decide how nafche L$ 2800 you like to send baegkn
control 4 and 2/4 treatment: ____quadrupled____ aBd?400 respectively L$3400>

So let's summarize:

Every participant will be given L$1000 to start gession.
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Person A makes the first decision, PersorBin-room-out-room add “or C">makes the final
decision.

If person A chooses B any amount he sends is ddidyleis. You will leave with the initial
L$1000.

If A chooses you, any amount he sends is tripledsoyn this case Person B will get the same
amount as A receives from yotin control 4 and 2/4 treatment: quadrupled>

Please type in “Ok” to indicate that you understtrebe rules. Feel free to ask us questions.

Appendix C. Post-experiment Questionnaires
(A for proposer questionnaire ; B for in-room resper ; C for out-room responder)

1A/1B/1C. What is your Avatars’ name?

2A. Did you decide to go with Pers@&(in your room) or Perso@ (in the other room)?
2B/2C. Were you selected as receiver by person A?

3A. Why did you decide on this receiver?
3B/3C How much money did you return to Person A?

4A. How much money did you send to the receiver?
4B/4C Why did you choose to return that amount?

5A. Why did you choose to send that amount?
5B/5C. To what extent did you feel obligated toderoney to the person A? (Likert scale: 1=not &t al
7=very much)

6A. To what extent did you feel obligated to sermhey to the receiver? (Likert scale 1-7, 1=notlat a
7=very much)

7A. To what degree do you trust the receiver torreto you at least as much money as you sent him?
(That is, if you sent L$400, he will return at [ea$400)? (Likert scale: 1=not at all, 7=very much)

8A. How much do you expect the receiver will rettoryou?

9A/6B/6C To what extent does it fell like you apeting or cooperating with the other person is th
session? (Likert scale: 1=competing; 7 = coopegatin

10A/7B/7C What is more important to you in thisses: maximizing the amount of money that you and
the receiver will gain together, or maximizing #maount of money you alone will gain? (Liker: 1=Max
individual gain; 7=Max joint gain)

8B/8C. To what extent do you trust person A? (Liké=Not at all, 7=completely)

11A/9C. To what extent do you trust person B? (ttike=Not at all, 7=completely)

12A. To what extent do you trust person C? (1=Natla7=completely)

9B/10C To what extent do you feel person A is samib you (Likert: 1=very similar; 7= very differ§n

13A/11C. To what extent do you feel person B isilgirmo you (Likert: 1=very similar; 7= very diffent)
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14A/10B. To what extent do you feel person C isilgirmo you (Likert: 1=very similar; 7= very diffent)

15A/11B/12C. Knowledge of economic game theoryRéti scale: 1=Know nothing; 7=know well)

16A/12B. Please answer the following questionsnadigg your communication:

1 2 3 4 5 7 I
Not at very don'’t
all much | know
How responsive was the other person to verbal
communication that you initiated?
How responsive was the other person to non-
verbal communication (e.g. mimic, posture)
that you initiated?
How natural did your communication seem?
How credible is your avatar with respect to
representing human beings?
17A/13B/13C. Please indicate to what extent yoeegyith the following statements:
1 2 3 4 5 7 | don’t
strongly strongly | know
disagree agree
My avatar does ndiave much in common
with my true personaltiy.
My avatar’'s behaviour is very similar to
mine.
My behaviour in SL is not different from that
in real life.
My avatar’'s character is very similar to mine.
| identify myself with my avatar
| perceive other avatars only as computerized
images, not as real persons.
It often crosses my mind that the avatars |
interact with are not real persons.
18A/14B/14C. Please answer following questions:
1 2 3 4 5 7 | don't
Not at very know
all much

Does your avatar allow you to express
yourself?

Does your avatar allow you to express your
emotions?

Does your avatar symbolise your relationshig
to other people?

Do you feel an emotional attachment to your
avatar?

Does your avatar disclose information about
you?

Is the avatar representation important for
contacting other people in the virtual
environment?

Is the avatar important for identification with
the community?
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| Does your avatar look similar to you?

19A/15B/15C. Does your avatar...

1 2 3 4 5 6 7 | don’t
Not at very | know
all much

...allow others to see what kind of person you

are?

...symbolise your personality?

...indicate that you are a member of a particylar

club?

...symbolise your social identity?

...communicate your social identity?

20A/16B/16C. Please indicate to what extent yoeagvith the following statements:

1 2 3 4 5 6 7 | don't
Not at very know
all much

Are you able to anticipate what would happen
next in response to the actions that you
performed?

How natural do your interactions with other
avatars seem?

21A/17B/17C. Please indicate to what extent yoeagvith the following statements (1=Strongly
disagree; 7=Strongly agree)

Interaction with the SL-community is nohly a game for me.

For me, SL is connected to real life.

| know many members of SL in person.

| often develop real-life relationships to othermieers of SL.

The boundary between this community and real bfaatimes fades away.

| am never sure whether other SL-community memaegsacting a role in front of me.

22A/18B/18C. Please answer the following questidadNot at all; 7=very much)

Do you ever become so involved in a movie or a gdratyou are not aware of things happening around
you?

Do you often find yourself closely identifying withe characters in a storyline?

Are you good at blocking out external distractiarieen you are involved in something?

Do you ever become so involved in doing somethirag you lose all track of time?

23A/19B/19C. Please indicate to what extent yoeagvith the following statements: (1=Not at all;
7=very much)

When | meet someone from my nation or group, | kiewill have common goals and aspirations.
If I lose touch with my group, | will be a differeperson.

In general, | accept the decision made by my group.

When | meet someone from my own nationality orgieln, | know we will have common goals and
interests.

24A/20B/20C. Demographics:
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Gender:

Age

From which City (country) did you log into Secondd?

Nationality

Education Level (<=High School, Some College, @etd, PhD)

Profession (Self employed, Employee, Official,d&mt, Trainee, Pupil, Unemployed, Housewife/
-husband, Pensioner, Manager, Others)

Mother’s tongue?

Appendix D: Theoretical Proofs

The model is solved by backward induction. We f@tve for the utility maximizindgrR
(amount returned by the responders) as a functi@(@mount sent by the proposer). We
then substitut® into the proposer’s expected utility function,iderFOCs for the

optimal Sand comparative statics.

An H type responder’s utility maximization decisisn

H o iiH))?
Max uf' = 7' - 8" g —raliR)) (1)
R! S].

wherej ={B,C} denotes the in-room/out-room respondsgrthe amount sent to

respondey, Rj” the amount returned by an H type respopder
m' =1000+ m; S, - R{' respondef’s payoff, 77,(j;H) =1000- S, + R} proposer A's
payoff, m, =2, m. ={34}, B" the inequality aversion parameter for the H type.

Solve (1), we get

R™ =1(mj 41-1
2

43"

)15 2)

It suggestsR™ > S, if m >1+

H

Similarly, an L type responder’s utility maximizai decision is:

L_ SV )2
I\/Lgx uy =7 - " E(nj ng(J’L)) 3
j i

whererr; =1000+ m; S, - Ry, m,(j;L) =1000- S, + R", B the inequality aversion
parameter for the L type. Assuiie< " .

Solve (3), we get

RJ!_* :%(mj +1- 4;L) [Bj 4
It suggestD < RJ.“ <§if —1+—-<m <1+ 4; _
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Equations (3) and (4) indicate that there e@st and g~ (8" > - and
1

L

1+

<mJ. <1+

) such thatR™ <S, <R™.

H

The proposer’s (player A’s) expected utility whetesting proposeris:
EUL()) = f lu(z1,(j; H)) + A= f) lu(7,(j; L)) (5)

where f ={q, p} denotes the fraction that the in-room/out-roonpoasler is an H
type,7,(j; H) =1000- S, + RJ.“* proposer A’s payoff if selecting an H type respand
m,(j;L) =1000- S, + R;” A’s payoff if selecting an L type responder.

Substitute equations (2) and (4) faf” and R;” into equation (5) and rewrite the

proposer’s expected-utility maximization problem as

1 1

Max EU, ()= f m(1000+%(mj 1) B+ D) mj(looo+%(mj 1m0
FOCs:
e = WM =1 120+ @ WL, -1 )
BUL()| _g ©6)
s, |,
Equation (6) holds sinck+——<m, <1+ 1L (ie,R"<S <R")

From Equation (6), the optimal amount sejﬁtan be expressed using a functiorf ahd
m,ie., S =S(f,m).
Derive comparative statics, we get:

o5 u'(77,(j; L))(m, —1- 4’igL)—u’(iTA(j;H))(m,- —1—4;,,4) 0 @)

of ; £ O (77, (j; H))(m, -1~ 4} )? +;(1— ) (7, (j; L)(m; -1 4;)2
s~ WU )~ OV (5~ S TR0 G H, 1= 2+ 00 () -1 )
om ; f 0" (77,(j; H))(m, —1- 4;H )’ +;(1‘ D70z, (13 L)(m; ~1= 4;*)2

(8)
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.. . 1 1
Inequalities (7) holds sincet ——<m. <1+——, u' (D >0,u” () <O.

1

. u'(my (J; L)(my =1-—-)
g% >0 if 1_ff > - 4'6;[ )
j u' (77, (j; H))(m; =1~ 4[),H)

Proof of Proposition 1: When the probability assigned by proposers to ghhieturn”
(H) in-room responder is sufficiently higher thédme tcorresponding probability for an
out-room responder, proposers are more likely toasde the in-room over the out-room

responder.

We begin the proof of Proposition 1 by computing thifference in the proposer’s
utilities from the in-roomB) and out-room respondeC), Recall thatj denotes the
probability thatB is of typeH wherea$ denotes the probability th&tis of typeH.

EUL(B) —EUL(C) =[qlu(72,(B; H)) + A=) [u(72,(B; L)] ~[ ptu(71,(C; H)) + L= p) lu(72,(C; L))]

1
4"
)&

1

: = E - = l —-1- .
wherenA(B,H)_looo—sB+2(mB+1 4ﬁH)EBB 1ooo+2(mB 1 )5, ;
1 _ |
4ﬁH)@_1ooo+2(mb 1 i

7,(B; L) =1000-S, +%(mB +1- 4;)[58 1000+ 2 (m, ~1-—2 ) (8, ;

2 43"
1 1 1
=1000+=(m. -1~
2 ﬁL) (& > (M =1-7 ﬁL)ESC
The sufficient condition foEU ,(B) > EU ,(C) is thatq is sufficient higher thap. We

can compute the minimumin terms ofp that would result in the selection of the in-
room respondem)

17,(C;H) =1000- S. +%(mb +1-

17,(C; L) =1000- S, +%(mb +1-

o PHu(2,(C;H)) —u(72,(C; L))] +u(72,(C; L)) —u(72,(B; L))
u(7,(B;H)) —u(77,(B; L))

q

Proof of Proposition 2: When the probability assigned by proposers to ghhieturn”
(H) in-room responder is sufficiently higher thédme tcorresponding probability for an
out-room responder, proposers invest more in th@om than in the out-room
responder.
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The function of the optimal amount senSjsz S(f,m;). HencesS; = S(q,my) = S(0.2) ,
and S. = S(p,m.) wherem. = 3in theSelection 2-3reatment andn. = 4n Selection
2-4.

0S, 0S;
Sincea—f‘ > Oanda—J >0, for Selection 2-3here existg andp (g > p) such that
m.

S(@.2=S(pI),.i.e,S,=S.. fg>gandp<pthenS,;>S.. If qg<sg andp>p
thenS; <S; .

Similarly, for theSelection 2-4reatment there exisgandp (g > p) such that
S(.2=S(p4),ie,S;=S.. Ifg>g andp<p thenS; >S. . If g<q andp>p
thenS; <S; . "

Proof of Proposition 3: Proposers substitute the out-room responder foliril@om one when
the out-room’s relative rate of return increases.

We need to Sho%ProbA(selectlngp) >0, and it is sufficient to ShC%EUA(selectmgp) >0.

om om

C C

Take derivative with respect . on both sides of equation (5), we get

OEU,(selectinge) _ 11 vz, (C: H)) + (- p) [ (77, (C: L))] (S,

om, 2
1 , _ .1 B . . .1 QSC
+oIp W (7, (G H))(m, ~1 4,6’”)+(1 p) W' (77, (C; L))(m, -1 4,6’L)] om,

Sincegi > 0(inequality 8), the sufficient condition for Projtozn 3 to hold is
m

(7, (CiH))(m, -1~ ;H )+ (- p) W' (7,(C; L))(m, ~1- 4/13& >0,

1

| U CLM -1 )
l.e., > 1

=Py, H))(m, -1-

43" )
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Therefore, ifp is sufficiently large (i.e., the proposer A’s peired likelihood is
sufficiently high that the out-room responder igygfeH), the likelihood of choosing the
out-room respondet increases with the out-room multiplie. -

Proof of Proposition 4: The percentage returned by the responder increageshe
amount invested.

Let r" denote the percentage returned by typesponder T ={H,L}). Then

1 1 1 1
. =(m, +1- 5 —(m +1-
T R M) Mg
1000+ m S, 1000+ mS, 1000+ m
i
or"

— (see equation 2.)

We find >0 holds sincemj >1+ 1
0S, 4

L
Similarly, % 20 holds sincem; > -1+
J

1 .
- (see equation 4.)

.
Therefore,% > 0holds for both H and L types, i.e., the percentaggrned will

j
increase with the amount seht n

Proof of Proposition 5:In-room responders return more in percentage tetims out-
room responders.

Let ry and 1. denote the percentage of expected return by theom and out-room

H* _ L* H _ L*
responder, .ef, = Digoot)ilm q;BERB andfe = pERlcoogilnkps)ERc
B c

« 1 1 « 1 1 .
whereR’ =§(mj +1_F) [5, and Ry =§(mj +1_4_,6’L) [5,,j={B,C}.

Bothr, and r, can be rewritten as a function:
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1 1
f [ﬂmj +1- H L j
F :r(f,m.,s.):lm 4p 48
J " (1000+mS,)
1 1
+1 f -
1 M G5 a5 e
1000
. Cg *m)
l
wherej ={B,C}, f ={q, p} andm; <m..
To showr, >r_c we need to show
1 1

+1 - 1 -

(Mg +1) + (4ﬁ 4ﬁ +) ﬁL>(mc )+ (4ﬁ 4ﬁH)EIO a5
1000 1000 9)
o *tmg) o tm)
Sg S
_ m. —mg 1
If q pz—l 1 then (my +1)+(4,3 4,3 — ) >(m, + 4,3 —4IBH)Ep.
4B 4p"
Hence, the sufficient conditions for (9) to holeé &— P = -m andSs23;. m
4 4p”
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Appendix E: Amount Returned by Responders (tobit madel)

SL experiment

Lab experiment

1) (2) (3) (4) (5) (6)
In-room Respondeir{-room) 232.8 339.2* 452.1** 1.995 0.0812 0.177
(160.7) (193.1) (180.1) (1.837) (2.613) (2.616)
Out-room RespondeOut-roon) 132.8 129.4 89.09 3.508 3.497 3.667*
(184.2) (183.9) (177.4) (2.204) (2.196) (2.201)
Multiplier4 # 620.4*** 616.1** 738.8*** 4.155%*  4.144%* 4,073***
(174.6) (174.3) (165.8) (1.416) (1.411) (1.436)
In-room x Multiplier4 -556.6** -674.1** -717.0***  -5.803** -3.055 -2.999
(232.2) (293.7) (270.4) (2.580) (3.629) (3.626)
Out-roomx Multiplier4 -337.9 -332.4 -286.8 -4.772 -4.758 -4.702
(252.1) (251.7) (236.4) (3.062) (3.051) (3.083)
Acronyms/Emoticons (AE) -23.46 -20.32 0.252 0.235
(23.72) (21.32) (0.244) (0.245)
AE x Multiplier4 27.74 6.515 -0.325 -0.312
(47.41) (43.74) (0.289) (0.289)
Responder gender (male) -209.0** 0.744
(92.66) (1.136)
Responder age 11.99%** 0.118
(3.999) (0.192)
Amount senf 151.3%* 153.4*** 150.7** 1.345%*  1.347** 1.365***
(17.40) (17.63) (16.60) (0.187) (0.187) (0.190)
Constant -251.1 -262.7*  -667.2**  -2.910** -2.917** -6.106
(157.5) (158.2) (215.1) (1.318) (1.315) 4.777)
Log likelihood -1478.9  -14784  -1371.3 -445.4 -Bl4. -444.34
Observations 200 200 189 156 156 156

Note: The dependent variable is #maountreturned by responders.

The tobit model is censored at 0.

Standard errors are in the parentheses. * signifiaa10 percent level; ** significant at 5 percétel;

*** gignificant at 1 percent level.

@ The variableviultiplier 4 takes the value of one for the treatmesedect 2-4andControl 4

®The amount sent is measured in 100 Linden doltatisé SL experiment, and Euros in the lab experimen
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