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Abstract

An increasinglyimportant type of recommender
systenmcompriseghosethatgeneratéecommenda-
tionsfor groupsratherthanfor individuals. Thede-
cisionof agroupmembemwhetheror notto accepta
givenrecommendatiosandepencdhot only on her
own evaluationof the contentof the recommenda-
tion but also on her beliefs aboutthe evaluations
of the othergroup membersand abouttheir moti-
vation (e.g., egocentricvs. cooperatie). Yet this
type of mutualawarenessnay be hardto achieve
when group recommendationare deliveredby a
web-basedystemto group memberswho cannot
communicatdace-to-ace. After introducingthese
issueson a generallevel, we discussthem more
concretelyby discussinga prototypegrouprecom-
mendersystemthat usesseveral novel methodsto
enhancenutualawarenesamonggroupmembers,
rangingfrom a group-orientednterfacetechnique
for specifying preferenceto animatedcharacters
thatseneasrepresentatiesof groupmembersvho
arenot currentlyavailablefor communication.

1 Intr oduction

Oneimportantform of web personalizatioiis therecommen-
dationof productsdocumentsor services.Thepresenpaper
doesnotaimto contributea new andbettersolutionto oneof
thewell-known problemsin this area.Instead,jts maincon-
tributionis to call attentionto anew opportunity(andrequire-
ment)for personalizationthat ariseswhenrecommendations
aremadenotto anindividual but to a group.

Evenwith recommendationt individuals,it is beingrec-
ognizedincreasinglythat the recommendatioprocessdoes
notstoponcea suitablerecommendatiohasbeenmade.The
userwill have to decidewhich recommendation(s)if any)
to follow. To make this decision,she may needto under
standthe reasondor the recommendatiorhencethe current
interestin ways of explaining recommendationgsee,e.g.,
[Herlockeretal., 200d). Shemay alsoneedinformationon
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how to follow the recommendatioie.g., whereandhow to
ordera particularproduct). In somecasesshemay needin-
formationthat helpsherto persuadesomeotherperson(e.g.,
a superiorwho mustauthorizea purchasejhatfollowing the
recommendatiolis a goodidea. A recommendesystemis
typically in a positionto supportat leastsomeof thesepost-
recommendatioprocessesandit would beshort-sightechot
to take theseprocesseto accountin the designof the sys-
tem.

1.1 SynchronousPost-Recommendation
Communication

Post-recommendatigmrocesseareevenmoreimportantand
complex whenrecommendationarebeingmadeto a group.
Unlessthe decisionasto which recommendation(gp follow
hasbeendelegatedto one group member(or to someother
person),arriving at this decisionwill require somesort of
communicatiorandnegotiationamongthe groupmembers.

Consider for example, the system MusicFX
(IMcCarthyandAnagnost199d), which selectsa genreof
music for a tness centeron the basisof the storedmusic
preference®f the memberswho are currently working out.
Since the selectedmusic is not recommendecbut rather
simply playedautomatically thereis no opportunityfor the
peoplepresento debateaboutwhetherto acceptheselection
(thoughmembershave beenobsened trying to manipulate
the selectionby revising their preferencespeci cationsin
arti cial ways). If, instead,the training centerpersonnel

rst asled the memberspresentto approre of the systems

choice of a genre(e.g., “classic rock”), one canimagine
the sort of discussionthat might arise. When a systems

recommendationsgnvolve higher stales (e.g., productsor

servicesthat will be usedby all group membersand that

requirea signi cant investment)Jeaving the groupmembers
outof theloopis unlikely to beanacceptabl@ption.

The easiestaseis perhapghe onewherethe groupmem-
berscancommunicatdace-to-ace(for example,if they are
jointly using a single device that is delivering the recom-
mendations):Evenif the systemdoesnot provide ary par
ticular supportfor the discussionof the recommendations,
the group membersmay be able to negotiate fairly effec-
tively becausef the high communicatiorbandwidth. Each
membercancommenton arecommendatiorstatinghow ac-
ceptableshe nds it and perhapswhy she prefersan alter



native solution. Thesecommentamay causeothermembers
to reconsiderandrevise their own speci ed preferencesgs-
pecially if the preferencesvere not initially speci ed very
carefully or completely The membersmay refer to group-
relatedconsiderationsuchasequity (e.g.,“This solutionis
muchbetterfor the two of you thanit is for me”) andover
all grouputility. They may becomeaware of differencesn
eachothers'overall orientation;for example,it maybecome
clear that MemberA is thinking only of his own interests
whereasMemberB is thinking abouthow to ensurethat all
membersof the group end up being reasonablyhappy with
the chosensolution. In fact,a groupmembers responseo
therecommendationsiadeby the systemmaybein uenced
more strongly by suchgroup-relatecdconsiderationshan by
the members own evaluationof the recommendationésee,
e.g.,[CarnevaleandPruitt, 1997 for a discussiorof theim-
portanceof suchmotivationalorientationsandthe associated
stratgiesin negotiations).In short,communicatiorandmu-
tualawarenesglayimportantroleswhenmemberof agroup
needto arrive at a joint decision,evenif it involvesa simple
selectionfrom a setof recommendedolutions.

1.2 AsynchronousPost-Recommendation
Communication

Considemow a moredif cult scenariowhich maybe more
typical of web-basedgroup recommendersystems: The
groupmembersare not consideringhe recommendations
the sameplaceor even at the sametime, andthey arenotin
apositionto usesynchronougsommunicatiormedialik e the
telephoneaudio-or videoconferencinggr text chat. How are
the groupmemberssupposedo arrive at a satishctorydeci-
sion?More speci cally, how canwe recreateat leastsomeof
the broad-bandwidttcommunicationand mutual awareness
that gure soimportantlyin the face-to-acesituation? Tra-
ditional asynchronougsommunicationrmedialike email can
corvey someof the relevant information (e.g., eachgroup
membercanwrite messagesommentingon the recommen-
dationsmade). But in additionto beinglaborious,this type
of communicatioris wastefulin thatmuchof theinformation
corveyed is information that is alreadypossessetio some
extent by the recommendesystem: In orderto be able to
generateecommendationshesystenmmustknow something
aboutthe members'preferencesandit mustbe ableto pre-
dict members'evaluationsof particularsolutions! A sys-
temshouldthereforebe ableto createsomedegreeof mutual
awarenessvhile limiting the needfor groupmemberdo in-
vesttime andeffort in post-recommendatioccommunication.

1.3 Relevant Previous Work

In the eld of computersupportedcooperatre work, mary
techniqueshave beendevelopedfor enhancingawarenes®f
otheruserg(see.e.qg.,[Liechti, 2004 for anoverview of such

*Exactly whatinformationof this sortthe systempossessede-
pendson the natureof the recommendatiomethod(s)used. The
presentpaperconsidershe type of systemfor which usersspecify
their preference®xplicitly. The methodsrequired,say for a pure
collaboratve Itering recommendewould have to bein partquite
different.

techniquefor web-basedystems). Although mostof these
techniguegoncerrformsof awarenesshatarenotespecially
applicableto grouprecommendesystemssomeideascanbe
adopted. For example, the collaboratve editor PREP (see,
e.g., [Neuwirthetal., 200d) usesseparatecolumnsto dis-
playthecomment®of theseveralauthorsof ajointly authored
documentihis methodwasonesourceof inspirationfor the
collaboratve preferencespeci cation method discussedn
2.1

Oneparticularlysuggestie grouprecommendesystemis
PoLYLENS ([O'Connoretal., 2001]), which usescollabora-
tive Itering to recommendmoviesto a group of acquain-
tanceswho want to go to a movie together The authors
discussvarious possibleways of displaying recommenda-
tions; the methodthey chosefor PoLYLENS shaws the pre-
dicted rating of eachrecommendednovie for the groupas
a whole and for eachof the group membersindividually.
This methodallows usersto see,for example,how satis ed
with eachmovie the leastsatis ed group memberis likely
to be. Althoughthis informationcould be of usein a post-
recommendatiomliscussioramonggroup membersthe au-
thors do not discusssuch post-recommendatioprocesses.
(Since people who are planningto seea movie together
areusuallylocatedneareachother, asynchronousomputer
supporteccommunications presumablyseldomnecessary

A characteristideatureof the prototypeto be presented
hereis the use of animatedcharacterghat sene as repre-
sentatves of group memberswho are not currently on-line.
Animatedcharacterdave often beenusedfor personalized
recommendationbut the charactershave in generalrepre-
sentedpersongdoingthe recommendatiorandthe emphasis
hasbeenon effective communicatiorabouttherecommended
items (see,e.g.,[Cassell2001). AndréandRist[2001] in-
troducedthe conceptof teamsof productpresenters.Their
charactersexhibit personalityand expressemotionalreac-
tionsto aspect®f theproductaunderdiscussionThepresent
work makesuseof muchof thesameechnologybutthemain
role of theanimatedcharacterss different:to sene asrepre-
sentatvesof absentgroup membersandtherebyto enhance
awarenes®f their pointsof view.

1.4 Overview of the Travel DecisionForum
Prototype

In themainpartof this paperwewill discusgheissuegaised
above moreconcretelyby introducinga prototypesystenthat
usesseveralmethoddo enhancenutualawarenessn agroup
recommendatiogontext. Thegoalis notto proposehis par
ticular prototypeasanimplementatiorsolutionbut ratherto
suggestdeasthatcanbe adaptedn differentways,in a vari-
ety of contets.

The prototype supportsusersin the following scenario:
Threefriendswantto planajoint vacation.They arenotable
to gettogetheror to usesynchronougommunicatiormedia
to discusgheir plans.Consequentlyatany momentonly one
groupmembemwill beinteractingwith theweb-basedystem,
which will make useof storedinformation aboutthe other
groupmembers.

Figure 1 shaws the settingin which the interactiontakes
place: An animatedcharacterthe mediator sitsin front of
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Figure 1. Snapshobf aninteractionin the Travel DecisionForum.

Themediators proposalor thedimensiorHealthFacilitiesis shavn onthescreenaswell asin the preferencdéorm atthe bottomleft (shavn
fully in Figure3). Thetwo representateshave justrejectedhe proposalcf. Figure4 belov), andthe currentuserClaudiamustnow decide

how to respondo it herself.

a screeron which he candisplaypossiblesolutionsandpro-
posals. On the right, we seetwo animatedcharactershat
representhetwo absenggroupmemberghere:“Ritchie” and
“Tina”). In thefront, we seethe backof a charactethatrep-
resentghe currentlyactive groupmember(here:“Claudia”).

Unlike the othertwo charactersthis characterdoesnot act
independentlyut rathersenesasa meanf makingthecur-

rentmembervisible on the screen.In this snapshotClaudia
hasthe opportunityto respondo a proposaimadeby theme-
diator, having heardthe response®f the representaties of

Ritchie and Tina. We will now describethe interactionthat
leadsup to scenedik e the onedepictedn the gure.

2 Phasel: Speci cation and Re nement of
Preferences

2.1 Collaborative PreferenceSpeci cation

In the rst of the two main phasesof the interactionwith
the system, each member speci es her preferencescon-
cerning the vacationvia a collaboratve preferencespec-
i cation form (Figure 2). This form is in mary ways
similar to preferencespeci cation forms that are famil-
iar from systemslike the ACTIVE SALES ASSISTANT
(http://www.actvebuyemguidecom’) and the once-popular
systemPERSONAL OGIC (whichis no longeravailable): For

eachof several value dimensiongshavn on the tabsin the
form), a numberof attributesare shovn. For eachattribute,
theusercangive aratingbetween  (“Don't wantit”) and
(“Wantit”). Theseatingsareinterpretedn termsof mul-

tiattribute utility theory(cf. [Jamesortal., 1995); we omit

detailsconcerningheir meaningandprocessingsincethese
arenotrequiredfor anunderstandingf the centralpointsbe-
ing madehere. On the basisof the preferencespeci cations
of eachmembeythe systemcanevaluatea speci ¢ vacation
solutionfrom the point of view of that member Similarly,

after aggreyating the preferencef the three membersac-
cordingto ary of variouspossiblemethodsthe systemcan
evaluateary speci c solutionfrom the point of view of the
groupasawhole.

The novel aspectof this preferencespeci cationform is
the way in which it allows the previously speci ed prefer
encesof othergroupmembergo be viewed (optionally) by
the currentmember This feature can be seenas a sim-
ple way of enhancingawarenes®f the preferencesf other
group memberg(cf. the discussionof an earlier versionby
[PluaandJameson2004). Despiteits simplicity, thiscollab-
orative preferencespeci cationappeardo yield considerable
bene ts. For example,in abrief studythatwe conductedvith
22 subjects 14 statedhatthey preferrecbeingableto seethe
preference®f anothergroupmemberwhile specifyingtheir
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eachmemberarerepresentedyy a uniquelycoloredletter; Claudia
cannotchangethe position of the letters“T” and “R”. The high-
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Don®t want it ‘Want it
R - 2 T | .. Beautyfarm
-- 4

Don™t want it Want i

fﬁlﬁfl?m Fitness

own, while only 3 preferrednot to have themshavn and5

were indifferent. Whenthe preference®f anothermember
wereshown, therewasatendeny for thecurrentusers spec-
ied preferencego be more similar to the other members

preferencesSubjects'’commentsndicatedthat they wanted
to minimize unnecessargifferencesn preferencespeci ca-

tionssoasto facilitatethe reachingof agreement.

2.2 TestingPreferenceSpeci cations by
RequestingExample Solutions

During this rst phaseat arny point the currentmembercan
performa “reality check”on herspeci ed preferencedy re-
ferring to the itemsin a relevant databasef possiblesolu-
tions. In the simplestcase the currentmemberasksthe me-
diator to shaw the solution from the databasehat ts best
with herown preferenceasthey have beenspeci edsofar—
thatis, without regardto the preference®f the othermem-
bers. It is well known from experiencewith recommender
systemsthat usersoften want to checkintermittently what
kind of solutionsarelikely to emepe, even after they have
input just a few preferencesr ratings of their own. Not
only doesthis type of intermittenttestingmake the interac-
tion more interesting;it also givesthe userimportantfeed-
backaboutherpreferences—foexample,concerningunreal-
istic requirement®r neglectedaspect®f theproblem.
Thistypeof incrementapreferencelicitationis supported
in mary recommendesystemge.g.,the ACTIVE SALESAS-
SISTANT mentionedabove, the AUTOMATED TRAVEL As-
SISTANT of [Lindenetal., 1997, andthe VEIL systemof
[Blythe,2004). Ourprototypeonceagainintroducesasome-
whatnovel group-relatecelement: The currentmembercan
askto seean example solution that is basedon the speci-

ed preference®f all of the group membersalongwith a
visualizationof its relationshipdo the preferencesf the in-
dividual members. The example solutionsare summarized
on the screenbehindthe mediatorand also showvn in detail
throughmarkingin the preferencdéorm. For example,in Fig-
ure2, Claudiacanseethatwith the currentexamplesolution,
asfar asHealth Facilities are concernedher own expressed
preferencesare ful lled only with respectto the attributes
Whirlpool and Sauna This resultpartly re ects the overall
patternof preferencesf thethreemembersbhut it is alsodue
in partto the distribution of thesefacilitiesin the hotelsthat
fulll the groupmembers'otherrequirements Contemplat-
ing the informationshown in the form, Claudiamay decide
to shift her priorities for the plannedvacationandadjusther
preferenceaccordingly

This rst phasecontinuedor the currentmembetuntil that
membethasindicatedthatsheis notinterestedn continuing
to specifyor adaptherpreference this way.

3 Phase2: Arri ving at a Joint Preference
Model

3.1 The Goal of This Phase

In this phasethe groupmembers'goalis to agreeon ajoint
prefeencemodel a singleway of lling outthe preference
speci cationform thatcanbe usedasa representatioof the
preference®f the groupasa whole. Thatis, what the me-
diator recommendss not speci ¢ vacationsolutions(e.g.,
concerningparticularhotelsin particularcountries)ut rather
particularjoint preferencenodels,onefor eachvaluedimen-
sion. Thedecisionmakingproblemis viewedashaving been
solved once sucha model has beenagreedupon for each
value dimension. This way of viewing the problemis most
obviously applicablewhenthe setof speci ¢ candidatesolu-
tions(e.g.,next winter'svacationcatalog)is notyetavailable.
In this case the groupmemberscando no morethanagree
on their criteria, and ary speci ¢ solutions(e.g., from last
winter's catalog)cansene only asexamples,in the way il-
lustratedin 2.2 But evenwhenthe setof possiblespeci ¢
solutionsis alreadyknown, arriving throughdiscussiorat a
commonsetof criteriacanbeaneffective approachin thatit
focusesttentionon importantdifferencesn preferencesand
offersopportunitiego resole them.

A somevhatdifferent—andmorefamilia—form of inter
actionwould befor the mediatorto recommenanly speci ¢
solutions which would thenbe discussedby the groupmem-
bersandtheir representaties. The methodsdiscussedn this
papercouldalsobeappliedin this type of setting,aftersome
adaptation.

3.2 Structure of the Interaction in Phase2

In this secondphase,animatedcharactersepresentinghe
two absentgroup membersappearon the screen(cf. Fig-
ure 1). For eachvaluedimensionthe mediatormoderates
simpleform of negotiationbetweerthe currentmemberand
thetwo representaties,proceedingsfollows:

Stepl. On the basisof the speci ed preferencef all
members,the mediatorcomputesa proposal—a particular



Figure 3. Display of a proposalin the preferencespeci ca-
tion form.

Here, the highlighting of one cell for eachattribute representshe
proposedoint rating for thatattribute.

way of lling outthe preferencespeci cationform with re-

spectto onevaluedimension. (Methodsfor generatingpro-

posalswill bediscussedn 3.5) The mediatorthendisplays
theproposabnthescreerbehindhim. Thescreerin Figurel

shaws a proposalfor the value dimensionHealth Facilities.

This proposais alsodisplayedn thepreferencepeci cation
form, whichthe currentmembemayinspectatany time: For

eachattribute, the proposedoint ratingis highlightedwith a
white backgroundseeFigure3).

Step2. The mediatorgives eachof the two representa-
tivesan opportunityto portray the reactionto this proposal
of the correspondingeal groupmember For example,Fig-
ure 4 shows someof the reactionsof the two representaties
to the proposakhavn in Figure 3 (see3.3for furtherdiscus-
sion). Eachperformancendswith a statemenof acceptance
or rejectionof the proposal,which dependson whetherthe
representatie's evaluationof the proposalexceedsa thresh-
old speci ed by the correspondingeal groupmember

Step3. The mediatorasksthe currentmemberto respond
to the proposal.Thisresponseantake variousforms:

1. Thecurrentmemberacceptghe proposal.

If the otherrepresentaties have likewise acceptedhe
proposal,the mediatordeclaresthe discussionof the
currentvalue dimensionto be completed andthe pro-
posalis storedaspartof thejoint preferencenodel?

2. Thecurrentmemberadaptsher preferences.

The performance®f the two representaties may, for
variousreasonshave inducedthecurrentmembetto re-
considerandchangeherown preferencesin this case,
themediatomwill presentn thenext stepanew proposal
which is basedon the new setof individual preference
models.

2If oneor both of the representaties hasrejectedthe proposal,
it maleslittle sensefor the currentmemberto acceptit; oneof the
next two responsefistedis moreappropriate.

Figure 4. Snapshot$rom the performancesf the represen-
tativesof Tina andRitchieto theproposakhavn in Figuresl
and3.

Tina evaluatesthe proposalin termsof its deviationsfrom herown
preferencesFirst shementionsthe exactcorrespondencetienshe
complainsaboutthe deviations,and nally sherejectsthe proposal.
Ritchieis interestednly in whetherthe proposals in somerespects
betterfor Tinathanfor him.

3. Thecurrentmemberadaptshe proposal.

For example,in Figure 1, Claudiamay noticethatthe
mediators proposalhappensto correspondwith her
own preferencefor all attributes.Shecantry to think of
possiblechangedo the proposalthatwill make it more
acceptabléo TinaandRitchie'srepresentaties—nogn
easytaskin this particularcase.

4. Thecurrentmemberrejectsthe proposal.
Thisresponsenakessenseonly whenthecurrentmem-
ber seesno likelihood that further discussionof this
value dimensionmight lead to a mutually acceptable
solution. In this case the mediatorputsthe currentdi-



mensionasidefor the time being. He will bring it up
againin thenext interactionwith oneof theothergroup
members;perhapshis memberwill seesomeway of
achieving consensughrougharespons®f type 2 or 3.

Stepl again. Themediatorgoesbackto Stepl, presenting
a new proposalfor discussion.Dependingon what hasjust
happenedhn Step3, this proposawill beeithera counterpro-
posalofferedby the currentmemberor a proposalgenerated
by the mediatorconcerningeither the currentvalue dimen-
sionor thenext dimension.

3.3 Performancesof the Representatves

The performance®f the animatedcharactergFigure 4) are
designedto placethe currentmemberin a position that is
moreor lesssimilar to that of a personwho, in face-to-ace
communicationwith anotherperson,tries to recognizethat
persons motivation, preferencesandspeci ¢ pointsof view.

Eachrepresentatie respondsto a proposalby (a) com-
mentingon the aspectof the proposalthat are mostimpor-
tant for the groupmemberthat it represents(b) summariz-
ing thatgroupmemberspresumedverallevaluation,and(c)
announcingacceptancer rejection. Gesturesfacial expres-
sions,andspeechoutputmake theseperformancesnorenat-
ural andvivid, while makingit lessnecessaryor the current
membetrto attendto the detailsof theformulations.

Onetypical consequencef theseperformancess to make
it clearto the currentmemberthat not only shebut alsothe
othermembersarein generalmakingsacri cesif they agree
to a compromiseproposal. The currentmembers own sac-
ri ces tendto berelatively salientto her, andthey may even
evoke emotionaresponses—fagxample whensheagreeto
dowithout herfavorite sportsactiity or (asasmoler)to stay
in anonsmokingoom. It is lessobviousto her, withoutsome
sortof emphasisthattheothermembershave to make similar
sacri ces: Thesesacri cescanin principle be recognizedn
thepreferencapeci cationform (cf. Figure3) ascasesvhere
theletterfor thememberin questionlies (far) awvay from the
highlightedcell representinghe proposal.But this represen-
tationis muchmoreabstracthanthe currentmembers own
responsesandbecaus®f thelargeamountof informationin
theform, relevantinformationcaneasilybe overlooked.

The performance®f a representatie also corvey anim-
pressionof the motivational orientationof the group mem-
berin question.On the basisof utterancedik e thoseshovn
in Figured4, it is fairly easyto recognizemotivationalorien-
tationslike egocentrismor an obsessiorwith equity, which
would be harderto communicatén otherways.

Although the currentmembercannotchangethe prefer
encesor motivation of the representatie of anothergroup
membey shecanin uence the speedanddegreeof detail of
the representaties’ performances.In particular a usercan
graduallydiminish her own relianceon the performance®f
the animatedcharactersif sheso desiresrelying moreand
more on the information presentecompactlyin the prefer
encespeci cationform, onceshehasbecomeaccustomedo
interpretingit.

Figure 5. A screerfor specifyingthe evaluationcriteria of a
representave concerninghe absoluteutility of proposals.
Tina's representae has beeninstructedto evaluate a proposal
solely in termsof how well it correspondsvith Tina's own pref-
erencesTherepresentate couldalsobeinstructedto verbalizethe
evaluationsasif Tina were more concernedaboutthe othergroup
memberqvia the options“Ostensiblycaresabout. .. ”); this possi-
bility is notdiscussedh this paper

Figure 6. A screerfor specifyingthe motivation of a repre-
sentatve concerninghe relative utilities of proposaldor the
differentgroupmembers.

Ritchie's representate hasbeeninstructedto evaluatea proposal
negatively to the extentto which it is morefavorablefor Tina than
for Ritchie.

3.4 Motivational Orientation of the
Representatves

As was mentionedin 1.1, membersin a decisionmaking
group can have a wide variety of motivational orientations.
Accordingly, the prototypeallows eachreal group member
to specifynot only her preferencedut alsothe motivational
orientationthatherrepresentatieis to adopt.



Figure 7. Screerfor specifyingthe strateyy to be appliedby
the mediatorin generatingproposals.

In the upperhalf, amechanisnfor aggrgatingthe preferencesela-
tive to eachattributeis speci ed, asis explainedin thetext.

Figuresb and6 shawv thekey settingsfor TinaandRitchie,
respectiely. Thesetwo orientations,chosenhere for pur
posesof illustration, are simple and egocentric: The differ-
enceis that Tina is concernedhat a proposalshouldbe fa-
vorablefor her, whereasRitchie is worried only aboutthe
relative desirability of a proposalfor Tina vs. himself. By
contrast,Tina could have speci ed a cooperatie motivation
in Figure5 by choosingheoptionYeswith respecto all three
groupmembersSimilarly, concernaboutabsoluteutility can
becombinedwith concernaboutrelative utilities.

Themotivationalorientationof arepresentatie determines
which aspectf a given proposala representatie (a) will
commenton and (b) will take into accountwhen deciding
whetherto acceptor rejectthe proposal. Speci cally, if the
representatie is concernedaboutthe absoluteutility for a
given person,it will take into accountary deviationsof the
proposalfrom the preference®f that person;how large the
deviationhasto bein orderto beworthy of commenis deter
minedby a verbosityparametethatthe currentmembercan
set. If therepresentatie is concernedhboutrelative utility, it
takesinto accountifferencedn deviations.

3.5 Methodsfor Generating Proposals

Whena proposalis to be generatedby the mediator(instead
of by the currentmember) part of the goalis to computea
proposalthatis likely to be acceptabldgo the currentmem-
berandto the two representaties. Although a thoroughdis-
cussionof this problemis not possiblehere,a sketch of the
approachtakenin the prototypewill call attentionto some
typicalissueghatarise(seealso[Jamesortal., 2003).

The prototypeprovidesseveral mechanismdby which the
mediatorcangenerate proposalthe choiceof which canbe
in uenced by the mediatorand/orthe currentmember:

1. Theaveraging mechanismFor eachattribute,theaver

ageof thethreeratingsis chosenwith theresultbeing
roundedoff wherenecessary

2. ThemedianmechanismFor eachattribute, the median

of thethreeratingsis chosen.

3. Therandom-tioicemechanismFor eachattribute,one

of thethreeratingssuppliedis choserrandomly

4. An automatically generatednonmanipulablemecha-

nism.

Mechanisms of this fourth type are generated via
a specic application of a general method devised by
ConitzerandSandholm[2003: A (possiblynondeterminis-
tic) mechanismis computedon the y that mapseachpos-
sible setof threeindividual ratingsonto a singlejoint rating.
Thegenerateanechanisnis nonmanipulablelt ensureghat
agroupmembeicannotexpectthata proposamorefavorable
to herwill begeneratedf shespeci esherpreferenceac-
curately This potentiallydesirablepropertyof a mechanism
is sharedy the medianandrandom-choicenechanismshut
with the averagingmechanisma membercansometimede
temptedto give an inaccurate,extremerating for a given
attribute in orderto ensurethat the proposalgeneratedor
that attribute correspondsvith her own true preference At-
temptsby individual group membersto gain an advantage
(perhapsunconsciouslyby distortingtheir preferencespec-
i cations canbe a seriousissuein grouprecommendesys-
tems, as early experiencewith the MusicFX systemillus-
trated ((McCarthyandAnagnost1998 p. 370)). Measures
thatenhancgroupmembersawarenessf eachothers'pref-
erencesanactuallyencouragsuchmanipulatiorby making
it easietto determinethe optimalmanipulation.

As canbe seenin Figure 7, within the constraintof non-
manipulability theautomaticallygenerateanechanisnis de-
signedso asto maximizea weightedaverageof (a) overall
utility for thethreegroupmembersand(b) equity, the extent
towhichaproposals equallydesirabldor all membersThis
maximizationprocessakesinto accountheapriori probabil-
ities of particularpreferences For example,the probability
distribution speci edin Figure7 re ects the assumptiorihat
preference®n the left-handside of the scaleare relatively
infrequent®

The useof nonmanipulablenechanismsor proposalgen-
erationdoesnot eliminateall opportunitiesfor manipulation:
Group membersare not obligatedto acceptary of the pro-
posalsgeneratedandthey have opportunitiego changetheir
preferencesepeatedly Moreover, automaticallygenerated
mechanismgendto berelatively hardfor userso understand
andaccept.Still, nonmanipulablenechanismsancontritute
to efforts to deal with the problem of insincerepreference
speci cation.

3.6 Ultimate Resultsof the Interaction

The interactiondescribedn this sectioncontinuesuntil the
currentmemberhaseither(a) agreedto the extentpossible)
with therepresentatiesof theothermembersnajoint pref-
erencanodelfor eachvaluedimensionor (b) run out of time

30ur testswith potentialusershave shovn thata negative pref-
erenceconcerninga given attribute typically ariseswhenonegroup
memberis worried that othergroup memberswill spendtoo much
time onthe optionin question reducingthetime availablefor joint
actiities.



or interest. At this point, evenif thereare still somevalue
dimensionsfor which no joint preferencemodel has been
agreedupon,theremay have beenconsiderablenovementin
the directionof an agreementoncerningthesedimensions:
The currentmembemmay have adaptecher preferencespec-
i cations in a way that reduceshe amountof con ict; she
may have adopteda more cooperatie orientationtowardthe
evaluationof proposalsandshemay have increasedhe lee-
way grantedto her representatie in acceptingcompromise
proposals.Whenthe next group memberinteractswith the
system(seeingof course theanimatedcharacterepresenta-
tive of the previouscurrentmemberinsteadof his own repre-
sentatve), therewill beopportunitiedor furthercorvergence.

3.7 The Overall User Experience

The waysin which the methodsembodiedin this prototype
enhancenutualawarenessgspeciallyin Phase?, canbefully
appreciateanly throughinteractionwith the prototypeitself.
After a brief period of gettingusedto the ratherunusualas-
pectsof theinteraction,the currentgroupmember nds her
selffocusingon the higherlevel question:*How canl arrive
at a satishctory agreementvith thesetwo peopleconcern-
ing theaspecof thedecisioncurrentlyunderdiscussion?’In
doingso,thecurrentmembetriesto understandherepresen-
tatives' reactiongo previously discussegroposalsto assess
their motivation andthe amountof leeway thatthey have in
acceptingroposalsandto predicthow they will reactto new
proposals.Thesgudgmentscanbe basedon the behaior of
the animatedcharacterspn the informationpresentedn the
preferencdorm, or (mostlikely) onbothsourcef informa-
tion. The usercanadjustmostaspectof the behaior of the
animatedcharacterso suitherown taste.

4 Concluding Remarks

The presentatiorof the Travel DecisionForumhascalledat-
tentionto a numberof issuesfor group-orientedecommen-
dationthatdo notarisewith recommendatiothatis oriented
towardindividuals.For practicalsettingsin which communi-
cationamonggroupmembersaboutrecommendations de-
sirableor necessaryandin which only asynchronougsom-
municationis possible,it may be worthwhile to adaptsome
subsebf the methodgpresentedhere.Evenin settingswhere
thesemethodsareinfeasible(e.g.,becausef technicallim-
itations) or unnecessarybecauseadequatecommunication
amonggroupmemberscantake placethroughmorecorven-
tional channels)designersandresearchersiay nd thepro-
totypepresentedherehelpfulasareminderof theimportance
andcompleity of post-recommendatiocommunicatiorand
decisionprocesses.
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