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Abstract

In this paper we describeur work in progress omvestigatingan understudied aspecf social interaction,
namely laughter. In social interaction between humanghleer occurs in a variety of contexts featuring diverse
meanings and connotations. Thus, we started to investigate the usefulness of this auditory and behavioral signal
appliedto social robotics. Wdirst report on results of two surveys conducted tessshe subjectively evaluated
naturalness of differenypes oflaughter appliedo two humanoid robots. Then we describe the effects of laughter
when combined with an an dninfwrimedpasticipausiduriogrplaylulnirderagtionats e nt ed t
another humanin essence, we learned that the social effect of laughter heavily depends on at least the following
three factors: First, the situational context, which is not only determined by the task at hand, but also by linguistic
content asvell as nonverbal expressionsesond, theype andquality of laughter synthesis in combination with an
art i f i c b auter appaanagchpe thirdl, the interaction dynamicsvhich is partlydependingomp er cei ver 6s
gender, personality, ar@liltural aswvell aseducational background.
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1 INTRODUCTIONAND MOTIVATION

Researchers ithe field of Affective ComputingPicard R. W., 1997believe that humamachine interactiomvill
benefit from a machir@s ability to recognize, express, model, communicate, and respond to emotigRi¢eugl R.

, 2003) (Elliott, 1992) (Breazeal, 2003)(Becker, Kopp, & Wachsmuth, 20Q7)Although until now no general
def i niti onisagfeed fip1iBoran,d®98)and pobably will never beand the usefulness of the term
Affective Computing itself can be challeng@dolinagel, 2003) computational research on Affekeeps being
motivated as long as psychologi¢alg. (Zajonc, 1980)(Scherer K. R., 200%)and neurebiological findings(e.g.
(LeDoux, 2000) (Bechara, Damasio, & Damasi@P00) suggest an interplay of two separate components in
humans: cognition and emotidn. line withthese findingshe first author developed the WASABI affect simulation
architecture(BeckerAsano, 2008) which not only improved the naturalness of huatmmputer interaction, but
also helps in theory construction itself.

For a (virtual or robotic) agertb appear emotional it is inevitable to design for its emotional expressivity
(Dautenhahn, Nourbakhsh, & Fong, 200Bhis is rather easily realized for virtual charac{&imayagamoorthy, et

al., 2006) but much more difficult in case of social robots. Either the design igsalied at affective expressivity
as, e. g., i n(Breazemle2003)f 0 fe HBadneok,t2@02) WE-4RMI0O (Zecca, et al., 2004pr a
rob exIpresswe abilities at hand have to be exploited effectiaturally, facial expressions athe prime target
whenr obotics researchers want t o loacld adréasonable asdidsoverp s e x pr e
challenging ¢ realize properly, because humans are easily irritated by the tiniest irregularities perceived in someone
el seds f ac.iThetefored mighinlee roetter to investigate other means to express emotions first, such as
body movement or pareerbal expessions, e.g. laughter.

Laughter in humans serves a seeimotional functionProvine, 2005pnd two major kinds of laughter can be
distinguished, namely, aversive and friendly laugf@mammer & EibiEibesfeldt, 199Q0)Aversive laughter is also
referred to as selfenerated and emotionleisN eDnu ¢ h e lauygkter (Gervais & Wilson, 2005knd can be
linguistically descri bed as fiAcacuogrhd inngg layt, sfioenmeootniecdn| e skakofdoes on
emotion, but this laughter indeed might give rise to (most likely negative) emotions in the recipient, who is being



laughed at.Friendly laughter, on the contrary, (linguistically circumsc bed as il augd) ngs with
characterized as stimuhegsr i ven and emotional v (Gkreais & eMdlsonfi ZDO53ThiE nne 0 | &
positively valencedaughter can either invite the recipient to laugh as well, or it ntighe beerlicited by another
oneds ltsalfuBpsed enrthis distinctiot might be necessary avoid a human's interpretation of a robot's
laughter as negative, i.e. aversiiretheaim to establish positive humaiabot relationshipsResults of aempirical
study, however, showhat in certain situational contexts the expression of negative emotions can be beneficial for
humancomputer interactio(Becker, Prendinger, Ishizuka, & Wachsmuth, 20&5jvell.

The acoustic properties of laughter have been found to be very complex and ir(kgpgdar & Todt, 2001)
Furthermorethe frequency of laugbr varies a lot between peogleaskowski & Burger, 2007and laughter can be
evoked byery different actions such afirect tactile interactiofi.e. tickling), automatic respondseo ot her peopl
laughter,or highly cognitionbased understanding of verbal huniBanksepp, 2000)ithin this context aother
dangerlies in unwittingly fueling the impression of a childish robot, becalaeayhter is considered inappropridbe
certain situational contex{®anksepp, 2000Wwhich might be very difficult to detect automaticaltyende-related
differencesalso play a rolén the occurrence of laughté&rammer, 199Q)because women behave differerftlym
menwhen laughingn oppositesex encounters?eopleevenchange theicommunication strategiedepending on

t he inter | oc urteoestihshatpeesgn. and t heir
Thus, as soon as we build humaneodadots capable of producing acoustic laughter, a number of interesting
guestions ariseWh a t ef fect does the interaction of a robot 6s

gender? How much does the sit ua tappeanaack, influence tleexperceived he r o
naturalness of its laughter? How can the robot autonomously decide, when (not) to laugh? And last but not least:
How can laughter be seamlessly integrated into speech synthesis and combined-tiitie fiesthavior genetan?

The remainder of this papis structured as follows. In the following section we discuss work related to research
on laughter, before we give an outline of our research directions in Section 3. Section 4 first introduces an online
survey and then psents and discusses itsresdlts#n Sect i on 5 we consider the eff ec
present an empirical study, in which our android robot Geminoitl sthrted laughing unexpectedly during a game.
The final section we draw conclusions, whi can guide futur@esearch on laughter in social interactiith
humans and humanoids

2 RELATED WORK

Scherer(Scherer K. , 19943laims that laughter belongsto the classetsa| | ed fr aw af ffacialt bur st
and vocal expressioof emotion combine.&r a speci al type of raw affect bur s
(Schroder, 2003yepors an aulitory recognition rate of 77%l n gener al ter ms,0 farmaw | a&fsfs

conventionalized and | e s chergr Kih D994)Tioe latteh @msistfiaccérthirverbal e mb | e m
content andShiwa, Kanda, Imai, Ishiguro, & HagitaD@)c oul d alr eady show that the ht
I'1 6 was forgiven a slow response time, when it made wus
fettoodo (resembling somet hing sln (@bowleg r2008)ibis siiggestedolet . 6 or
Robovie laugh in interaction with childreand Cowley believes that this kind of simple affective vocal feedback
could be wused t o -dirsd imudtastceatt@numtern dow beathe basie for learning that
eventually might | & agdrereqasitefifcRgboviem hcquye aensefdneaniggiand value.

Two Robovies stcessfullyevokal laughter in a setup of a Japanese kind of stamdomedy. Notably, they
enated more laughter in human observers than a companaérformance by human actofidayashi, Kanda,
Miyashita, Ishiguro, & Hagita, 2008yithout the need to produce laughter themselves. For a virtual agent some
filaefcft i ve soundso have been u@rerlingeroBedken&rishiaulea, 2a0@)fitct i ve i
the best of our knowledge, the use of laughter in robots or virtual agents as a powergyipairaocial signal has
not yet been investigatexystematically

3 OUTLINE OF RESEARCH DRECTIONS
In the aim to integratlaughter in social robotics the following research questions haveaddressed

1. Laughter synthesis:
a. |Is there any kind of laughtéudged as most natural for social robots in general, or what kind of
interaction effect extss bet ween a robotds appearanddids (in t
expected type/quality of laughter?



b. How much care needs to be taken when combining textesisttvith laughter? Is it sufficient to
simply plug prerecorded laughter into synthesized verbal content?
2. Laughter, situational context & behavior generation:
a. Assuming that we know how to synthesize o6natu
movemen change the subjective impression of that laughter?
b. How much does the situational context influence
3. Interpersonal & intercultural differences in laughter production and perception:
a. Is there anysystematic connection between cultural background, gender, personality, or current
internal state (e.g. mood, emotion) of a person and his or her way to produce laughter?
b. Do people of different cultural background perceive and interpret laughter (ofth ddtewently?

With our online surveyreporedon in the followingsectior) we focused on the firgnd thirdaspect of laughter
research. We designed faspecific situational contexte. thatof a robot laughing in response to a jo&ed let our
participants from arounthe world judgethe perceived naturalness of six different types of laughter produced by
two different versions of the Robovie series.

The Geminoid studyas conducted to gain empirical data on the second area of laughter reldeagcive set
up a playful direct interaction between the participant and a confederate and programmed Geminoid such that it
passively took parin this interaction as an experimentkr result, we could study the effect of unexpected laughter
in combinatia with eye gaze and whole body movement of Gemi(geé Section 5)

4 NATURALNESS OF LAUGHTER FOR HUMANOIDS AND INTERCULTURAL DIFFERENCES

In our first approach to study laughter with social robots, we decided to establish a precise situational context in
which our robotsstarted to laughWe told the observers that the robots would be laughing in response to a joke,
because in such a n@erious situation laughter is naturally occurring and a misinterpretation of the robot's laughter

as n@ative, aversivdaughter isavoided. Thus, we foced on what kind of recorded human laughter would be
judged as most natural when being -piknda shegdro, Oyo, I e t wo
& Mase, 2002)a nd A RR ® @rashikawa, Shinozawa, Ishiguro, Hagita, & Miyamoto, 20@§). Figure 1).

We usedhesetwo different Roboie versions in order to check for a possible interaction effect between the robot's
outer appearance and the perceived naturalness of its laughter.

Figure 1: Roboviell with its initial posture and during laughter (left , second from left); RobovieR2 with its initial
posture and during laughter (third from left, right)

4.1 PROCEDURE

This video-basedsurvey was conducted online allowing people from around the world to take part. Accordingly,
at first they could choosanong German, English, or Japandaaguage before they were given explanations about
the purpose of the study and its interfcp. Figure 2). They could also read the completfke, in response to
which the robotwould laugh later onand they could listen to the last sentence of that joke, if they [iked.last
sentence washaays played in the beginning of each video to establish the situational context in the minds of the
participants After some personal data was acquired and a validation via email to avoid multiple participations was



successful, participants were shown itterface depicted ifrigure 2 fifteen times. Each time they had to choose
that movie, in which Robovi®2 (or n a different survey Robovig) seemed to behave mosttural to them.
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Figure 2: A screenshot of the online interface: The presented movies were always different to each other and participants
were forced to choose one of them, before they could proceed to the next pairing by greasn g A Ne xt 0.

This way we realized pair wisesequential presentation of a total of six movie clips per robot. Each of these six
video clips featured the same last sentence of the joke, the same movements of the robots, and the same Japanese
excl amatiiechreni A (meaning Aunbelievabl eod) in the end. T
auditory laughter produced in response to the joke. Five laughter sounds were manuatipuohotatotal of 402
Japanese laughter instandeat had been xractedfrom dyadic smalltalk recordings(Ishi, Ishiguro, & Hagita,
2008) The restriction to female laughter footh robots was motivated, firdby the robot's speech synthesis being
based on a female voice as well and, second, by our belief that there were still enough vpassibifes to realize
laughter To produce aartificial, more childlike laughter, we pitched one sample up bya2ekeeping its duration
constal), becausewe wanted to see howhildlike laughterwould be judged forour humanoid robotsThe
characteristics of these six types of laughter are summarizeabial.

Table 1: Pitch, number of pulses, duration, and gender of each laughter

Pitch Number of pulses/duration | Gender
Laughter 1 | Very high (constant pitch contour) | 6 /1.25 seconds Ambiguous (artifical)
Laughter 2 | Mid-height (same as above) 6/ 1.25 seconds Female
Laughter 3 | High decreasing to midheight 71 1.47 seconds Female
Laughter4 |2 AOEAO 11 x j OOI i|8/1.48 seconds Female
Laughter 5 | Mid-height 8/ 1.74 seconds Female
Laughter6 | High 3/0.9 seconds Female

While the robots were laughing they moved their heads backward to the left and lifted their arms resembling an
fiopleaandod geFgurely. e (cp.

The two robots were presented in two independent onl
for Roboviel | and fAsur v eR2 TBue?2 shaws theRdisthilution & gender among surveys, the total
amount of participants per survey, and the distributio

Table 2: Distribution of gender and participants' origin per survey

Male Female Asian European | American C

Survey A 30 20 12 21 17 50
Survey B 25 8 12 17 5 34
Cc 55 28 24 38 22 84




The mean age of all 50 participants of survey A is 30.4 years (standard deviation (STD)an®6bg 34
participants of survey B were in average 29.3 years old (STD 5.75). Thus, this insignificant difference is neglected.

4.2 RESULTS

The different outer appearances of the two robots seem to have no efféggce3) . Only laughter nu
which contains a | ot of breathing, was judged signiyca
1.2) than for Robovie Il (mean 1.82, STD 1.64). Neith any ot her statistically signi)
nor any global gender effects appeared. Although a difference between robots seems to exists with regard to the
naturalness of the chilike laughter number one (survey A: mean 1.78, ST[B;Isdrvey B: mean 2.47, STD 1.55,

cp.Figure3) , this result is notstatistically signiycant (p
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Figure 3: Mean values and standed deviations of theresults for Roboviell and Robovie-R2

In the aim to find an answer to question 3b, we taajftobal look at intercultural differencey pooling the data
of both surveys, cprigure4. Participants originating from the American continent (n=22, mkdb, STD 1.41)
judged the childike laughter numberones signi ycantly | ess nat (nx24,imeah han di
2.42, STD1.47, p = 0.03). The average opinion of the thétyht European participants, however, was not
significantly different from eitheone of the two other cultural groups (mean 2.04, STD 1liB2)ase of this child
like laughter. Furthermorearticipants of each of the three groups evaluated laughter number two as most natural.
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Figure 4: Mean ratings with standard deviations divided according to participants' cultural background distinguishing
Asian, American, andEuropean origin

4.3 DISCUSSION

In summary, a robot's outer appearance seems to have a much smaller effect on the perceived naturalness of laughter
than we expected. Probably any real differences are dominated by the judged naturalness of the differ@nt type

L All reported pvalues are based on two tailedests assuming unequal variances and we assume 0.05 as our level for
statistical significance.



| aughter themsel ves, but some participants also report
to our humanoid robots than any of the female laughter that we presented.
In line with this criticism we found that Japanese high etbtudents reported in another stubst theywould
have preferreanalelaughter for Robovidl as well (BeckerAsano, Kanda, Ishi, & Ishiguro, 2009)ccordingly, it
is planned to acquire additional data on the naturabiedisferent types of male laughter in the future.

5 EMOTIONAL EFFECTS OFGEMINOIDGS LAUGHTER IN THEULTIMATUM GAME

AGeminoidsd are very anthropomorphic robots with such
mistaken for being human. Thewdor ige mi noi do i s a ¢ o mdminosatmeoannionfg tihtewilLna
Adoubl eod, d oidds whibheranglates teifmilarity. Thef i r st pr ot ot-tpe H6Gemi nowiod kE
a very realisticrobotic copy of a real person and can be-¢glerated from a remote location.

With Geminoid Ht1 we follow two research direotis: Hrst, we incessantly revise thele-operation devices
for an operator to feel present@te mi noi dés | ocati on. Second, we evaluate
interaction using it as a tool for interdisciplinargsearch to gain insights that dransferable to humamuman
interaction.

Following this second motivation Geminoid-Hllwas programmed to participate in a playful interaction taking
the role ofan experimentein a game that was played by two humadnsdoing so we aimed to investigate question
1b addressinghe technical realization of laughter synthesis in combinatidh robotic appearance as well as
guestions 2a and 2b, because we designed for a specif
laughter with whole body movements includitigectedeye gaze.

We decided tdet two humans play a variant digfi Ul t i ma t u@uth,GSzhmétlderger, & Schwarze,
1982)to establish a specific situational context, in which Geminoid Miould start laughing in certain memts of
the game. This way we couftbt only make s that participants ascribe a certaiterto Geminoid, but we also
hadbetter controbver thedynamics of thénteraction.

5.1 OVERVIEW OF THEULTIMATUM GAME

In our version of the Ultimatum Game two players (the participant P and his lauanopponen O, cp.Figure5)

take turns in proposing tmne anothehow to split a total of 100 Yebetween themAlthough these decisions could

be announced dictly to the otkr player, we told our participants to point to one of three cards in front of them
instead.Becausean optical barrier is placed between the two players,pihiisting cannot be observed directly by

the other player. Geminoi¢G in Figure 7), however, being placed at the tab
indication and announces the offer to the other player.

aJueliuj

Figure 5: The setup of the "Ultimatum Game" with the participant (P) entering the room from the right, Geminoid HI-1
(G) sitting behind a computer to the left, and the opponent (O, our confederate) opposing the participant. The cameras C1
to C4 and the skin conductance measureme(8C Rec)were set up as indicated.



Only if the other player accepts the offer, the money will be aptibrdingly The players can only ohse to
split the money apresented imable3. If, however, the opposing player declines the offer, all money is put aside
and both players remain emgtanded in this round of the game. Thenitsthot her pl ayeowtes t ur n t
split another pile of ten Yen coins wortlhandred Yen following the same procedure.

Table3: The t hree different choices the players can take to prop
point of view of the participant being offered the respective amountf money.

Card label | Description Fairness
i 2 0: 8 ( The opponent keeps 20 Yen for hior herself and gives 80 Yen to you Altruistic
f50:5M The opponent keeps 50 Yen for kior herself angou get 50 Yen as well. Fair

fi 8 0 : 2 ( The opponent keeps &@n for him- or herselfandyou receive the remainirZD Yen. | Unfair

Theoretically,assuming purely rationalgents, whaim to maximize their own prdfia recipient should accept
everyof f er, even i f .intrealisychewaeer, lumardneé to dealinefuafaioffets asvas found in
severalstudies of economic&.g. (Guth, Schmittberger, & Schwarze, 1982)hey seem to be influenced by their
emotions, which in this caseight result frommoral judgments of social adequateness of behavior.

The presencef a third person in the role of a neutexberimenter shouldho change t he ,jput ayer 6s
what if this person suddenly starts laughing atrdmpien? How does t he poutthisthirdpant 6s
person change? How doesdreshefeel towards this person?

These are the questions we adto address with our study detailed next.

5.2 THE EMPIRICAL STUDY

For studying the effects of laughter in this explicit situational contexti®egled to follow a within subject design
such that each of the participaplayed both ofthe following two condition®ncé:
1. Control condition:The participant and the opponent (who was always the same informed stbident
lab) took turns in decidinghow to split a total of 100 Yen each turn. After exactly ten turns the game
ended and the amount of money each player won was noted on paper, if this was the first condition to
be followed by the laughter condition.
2. Laughter conditionGeminoid mostly pdorms in the same way as in the control conditidowever,
in additionit starts laughingat the participanptwh enever t he participantds op
offer and jusbeforeannouncinghis offer to the participant.

oF ponenfi
(confedera

\ 1111

Figure 6: The opponent makes an unfair offer (left) and Geminoid turs to the participant andd only in the laughter
conditiond laughs at her (right) just before announcing the opponeid decision.

Geminoids laughter with its accompanying bodyovementduring the laughter condition is illustrated kigure6.
The left picture shows thahoment in time, in which our confederate, i.e. the particggaopponey makes an

2The order of conditions was counterbalanced between participants to avoid order effects.



unfair offer. He was instructed to do egactlythree timesn everygameregardless of the experimental condition
In the renaining two times of eacjamehealwayshad to nake one altruistic offer and one fair offer (Gable3).

Accordingly, Geminoid was laughing three times in the laughter condifiomlar situationshappeed three
times in the control conditioas wel] but thenGeminoid directlyinformed the participant about the offer without
laughing orshowing any other emotional reaction. Thus, we aaw perform awithin-subject analysis for
differences in the conscious and unconscioastiens of each participadepending onhe presencer absencef
laughter The relative change of each particip@nskin conductancdevel (SCL) and the participaist reporéd
feelings toward Geminoid, whiclereacquired bygquestionnairesare the dependent variakle

5.2.1 Procedure

A total of thirty-six Japaneseniversity studentsvere paidto come to ATRindividually for a total of 3hours to
participate in a couple of experiments the first of them being the one reported@enty-six of them were male
with an average age of 22.5 years (standavihtlen (STD) 1.45 yearsind 10werefemalewith an average age of
21.6 years (STD 2.17 years).

First a studenof our lab explained teach participant after arrival at ATeutside of the experimembom how
to usea Japanese version of tlieGe nE mat i o n GBEW.esee(Sgherér K. R., 2005)downloaded from
http://www.unige.ch/fapse/emotion/ on 12/3/20@&ealso Section 5.2.2) anthat they would play a simple game
later on in which they could win a small amot of money All instructions were provided on paper in Japanese and
we asked each participant about his or her name, age, gender, natiandlityajor of studies before the experiment
beganWe also asked them to sign a consent formdvance.

Next, aur confederate studenf the lab let the articipant into the experimembom and the first author, who is
easily being recognized anonJapaneseationa) always entered the room directly behind each participant. Thus,
in nearly all cases thearticipans turned around and wesarprised about the presence of a-dapanese. Aftesur
Japanesstudent introduced the first author by his name, the first authbrgkenJapanese) greeted the participant,
mentioned that he is German, and invitee participant to take a seatla¢ right side of the table (cpigure5).

Probably due to this distraction several participants asked the student after taking their seat, why they had not
been introduced to the older Japanese person next to them. Our student then explained that Geiineidhél
fiper sonod t heredto,iganlg a tobon which might not need to be introduced in the same way as a
cooperate researcher from Germafter that the Japanese student gave the participant written instructions about
the rules of the Ultimatum Game and answered quedtiotiisthe participant fully understood the procedure of the
game.On page two of these instructions we additionally asked the participants, if they had either never seen
Geminoid HH1 before(n = 25) or knew the android from the media = 6) or even hadorior faceto-face
experience with Geminoid alreagly = 5)

During this time the first aut horbiopetyenpasoramnddvitece A Co ul
which was used in combination wit h legelofskiggdonduciveywnat o di gi
computerfor later analysi& After the participarthadconfirmed that they understood the procedure and the rules of
t he game, the first author atdomchedtt handésipamédm eff e d t
Figure6) and started the measurement.

The participant wathenasked by the Japanese student to fill in a blank version of the GEW to describe how
or shefelt directly after enteringthe experimentoom. This waywe acquiredbaselinedatafor the following two
times, in whichwe appliedhe Emotion Wheehgain andit gave our participants a chance to get used to this means
of reportingon their emotions.After this step, the first auth@etthe skin conductance measurein® zerg before
the participant wasonfronted witha series of picturesn a laptop screemf which two showedarousing scerse
This was followed by three minutes of relarati before the skin conductance measuring device was recalibrated to
zero and the first author left the experiment r@doroontrol Geminoid HiL remotely(cp. Figure7).

3This analysisisapoi ng work and, thus, we cannot report on results
setup.



Figure 7: The combined view of all four cameras (left), which is used at the telgperation console (right) to control
Geminoid HI-1 remotely by means of buttons, whik trigger predefined movements with utterances ireminoid.

After another minute of relaxation our student placed the barrier between himself and the particigéagti(see
7, left) and the game started with Geminbi o ki ng up and greeting both players
(AOhai ou g ouz aiiGoaogdi Knayyrn iocdependingaon ¢hg time of day. Thénturned to the

participant and asked #dAls ever yt hifarnbis of hen respanse,(whidhu mb i w
al ways was AYes! o (AHai ! 0) although some participant
immediately Final l vy, the game started wit h wiillesayingioOkd, tluertndisng
starto A Pewa, ganhlatte kudasai

During the game Geminoid alternately first waited fo
finally announced the decision to the other playeithe laughter condition, sdescribed above, this sequence was
interrupt ed lalghter &ternourrstaderd Bad made an unfair offer and Geminoid had nodded. While
Geminoid waited for the decision of the recipiehtiooked at himor herand repeatedly nodded slightly as if to
encourage him or her to acceptdecline the offer. Although the recipient announced his decision acoustically and
therefore clearly perceivable for the other playere | et Geminoid say fiOne moment,
kudasai. o) while it pret edfitl AsdGemirmid alsp phdtedatsgaze foen lokkengyat o a r d
the recipient down to the keyboard (deigure 7, left), it appeared natural to let it filyllook back tothe same
player sayi ng faRifteensoaragé that giaifeota lzegin thie next turn.

The game ended after our studdetideda bout t he participantds fifth and |
l ooked I eft and right while saying fAThe gameatthe fini s|
computer in front of it, which was also the initial posture in the beginaf the experiment.

In the following our student askelde participant to describe his or Heelings toward Gemindiby means of a
second GEW. Participantdso could write down a reason fireir feelings if they liked Additionally, they were
askedhow much they thought Geminoid had either favored them or our student during the game and how fair or
unfair our student had played in their opinion. The same questions wext aftr the second game, which began
next with Geminoi dvesrayytihnigngo nfcien en?oor ¢ fitllusmbee wa i1 desuka

As we were afraid that an order effect might occur, we counterbalanced the order of conditiordindlycas
participants (13 male and female) played the control condition first, followéy the laughter contion, and
anotherl18 participants (13 male and female) played the conditions in reverse order starting with the laughter
condition.

5.2.2 The Geneva Emotion Wheel

As described in the previous section, each participant was asked three times to repsroohen subjective
emotions using the Geneva Emotion Whéetherer K. R., 2005)This wheelis a circular arrangement of 20
emotion families, which themselves are represented by two prototypical emotion terms

We devedped a Japanese version of this measurement tool by means of form#ibatdtion and subsequent
discussion. In order to avoid misinterpretations of the Kanji charactersdecided to includemall, so-called
Furigana on top of each Kanin addition, we translated the instructions for the Emotion Wheel to Japanese (also by
means of formal backranslation) and added all necessary information about our spitg&ional context.



Figure 8: The Geneva Emotion Whel with its translation to Japanese. (The English emotion terms were not presented to
the participants.)

After eachgamethe participans wereprovided with a blank GEV&nd they wereinstructed to indicat¢heir
feelings toward Geminoid in the following wa
AYou might decide for none, one, or two emotion famil
independently by choosing a smaller circle for lower intensity or a bigger circle for higher intensity of that emotion
family. If you did nbfeel any emotion during the [first/second] session, please make a cross in the center of the
wheel at O6no emotion f el t [@irst/secand]sgssian, whiehlistnot aescribednty the on  d u
emotion families presented in the GEW, pleasei t e it s name in the center of the
The general instructions, which wehanded outand explained to the participants before they entered the
experiment room, stated even more clearly that the emotion ternt laeeterpreted as represeaiives ofa whole
set of emotion familiesThus, even if a participant has an emotion term in mind, which describes his feelings but is
not present in the emotion wheel, he or she might decide to choose that emotion familyisveoskst tothe
imagined emotion termFor t he analysis we encoded the emotion farl
checked or with one up to five for each level of intensity.

5.2.3 Results

In the following we will report on first results otir analysis, whichs motivated by the following two hypotheses:
1. The presence or absence afighter should not influengadged fairness of our student, who in both
conditions followed the same fixed strategy in making his offers and accepting or dechring t
participantds offers.
2. Geminoidés | aughter is most likely interpreted as
participant to appraise Geminoid negatively and



