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Abstract

An increasinglyimportant type of recommender
systemcomprisesthosethatgeneraterecommenda-
tionsfor groupsratherthanfor individuals.Thede-
cisionof agroupmemberwhetherornotto accepta
givenrecommendationcandependnot only on her
own evaluationof thecontentof the recommenda-
tion but also on her beliefs about the evaluations
of the othergroupmembersandabouttheir moti-
vation (e.g., egocentricvs. cooperative). Yet this
type of mutualawarenessmay be hardto achieve
when group recommendationsare deliveredby a
web-basedsystemto groupmemberswho cannot
communicateface-to-face.After introducingthese
issueson a generallevel, we discussthem more
concretelyby discussinga prototypegrouprecom-
mendersystemthat usesseveral novel methodsto
enhancemutualawarenessamonggroupmembers,
rangingfrom a group-orientedinterfacetechnique
for specifyingpreferencesto animatedcharacters
thatserveasrepresentativesof groupmemberswho
arenot currentlyavailablefor communication.

1 Intr oduction
Oneimportantform of webpersonalizationis therecommen-
dationof products,documents,or services.Thepresentpaper
doesnotaim to contributeanew andbettersolutionto oneof
thewell-known problemsin this area.Instead,its maincon-
tributionis to call attentionto anew opportunity(andrequire-
ment)for personalizationthatariseswhenrecommendations
aremadenot to anindividualbut to a group.

Evenwith recommendationsto individuals,it is beingrec-
ognizedincreasinglythat the recommendationprocessdoes
notstoponceasuitablerecommendationhasbeenmade.The
userwill have to decidewhich recommendation(s)(if any)
to follow. To make this decision,shemay needto under-
standthereasonsfor therecommendation;hencethecurrent
interestin ways of explaining recommendations(see,e.g.,
[Herlockeret al., 2000]). Shemayalsoneedinformationon
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how to follow the recommendation(e.g.,whereandhow to
ordera particularproduct). In somecases,shemayneedin-
formationthathelpsherto persuadesomeotherperson(e.g.,
a superiorwhomustauthorizea purchase)thatfollowing the
recommendationis a good idea. A recommendersystemis
typically in a positionto supportat leastsomeof thesepost-
recommendationprocesses; andit wouldbeshort-sightednot
to take theseprocessesinto accountin thedesignof thesys-
tem.

1.1 SynchronousPost-Recommendation
Communication

Post-recommendationprocessesareevenmoreimportantand
complex whenrecommendationsarebeingmadeto a group.
Unlessthedecisionasto which recommendation(s)to follow
hasbeendelegatedto onegroupmember(or to someother
person),arriving at this decisionwill requiresomesort of
communicationandnegotiationamongthegroupmembers.

Consider, for example, the system MUSICFX
([McCarthyandAnagnost,1998]), which selectsa genreof
music for a �tness centeron the basisof the storedmusic
preferencesof the memberswho arecurrentlyworking out.
Since the selectedmusic is not recommendedbut rather
simply playedautomatically, thereis no opportunityfor the
peoplepresentto debateaboutwhetherto accepttheselection
(thoughmembershave beenobserved trying to manipulate
the selectionby revising their preferencespeci�cations in
arti�cial ways). If, instead,the training centerpersonnel
�rst asked the memberspresentto approve of the system's
choice of a genre (e.g., “classic rock”), one can imagine
the sort of discussionthat might arise. When a system's
recommendationsinvolve higher stakes (e.g., productsor
servicesthat will be usedby all group membersand that
requirea signi�cant investment),leaving thegroupmembers
outof theloop is unlikely to beanacceptableoption.

Theeasiestcaseis perhapstheonewherethegroupmem-
berscancommunicateface-to-face(for example,if they are
jointly using a single device that is delivering the recom-
mendations):Even if the systemdoesnot provide any par-
ticular supportfor the discussionof the recommendations,
the group membersmay be able to negotiate fairly effec-
tively becauseof the high communicationbandwidth. Each
membercancommentonarecommendation,statinghow ac-
ceptableshe�nds it and perhapswhy sheprefersan alter-



native solution. Thesecommentsmay causeothermembers
to reconsiderandrevise their own speci�ed preferences,es-
pecially if the preferenceswere not initially speci�ed very
carefully or completely. The membersmay refer to group-
relatedconsiderationssuchasequity (e.g.,“This solutionis
muchbetterfor the two of you thanit is for me”) andover-
all grouputility. They may becomeawareof differencesin
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 groupendup beingreasonablyhappy with
thechosensolution. In fact,a groupmember's responsesto
therecommendationsmadeby thesystemmaybein�uenced
morestronglyby suchgroup-relatedconsiderationsthanby
the member's own evaluationof the recommendations(see,
e.g.,[CarnevaleandPruitt,1992] for a discussionof the im-
portanceof suchmotivationalorientationsandtheassociated
strategiesin negotiations).In short,communicationandmu-
tualawarenessplayimportantroleswhenmembersof agroup
needto arrive at a joint decision,evenif it involvesa simple
selectionfrom a setof recommendedsolutions.

1.2 AsynchronousPost-Recommendation
Communication

Considernow a moredif�cult scenario,which maybemore
typical of web-basedgroup recommendersystems: The
groupmembersarenot consideringthe recommendationsin
thesameplaceor evenat thesametime, andthey arenot in
a positionto usesynchronouscommunicationmedialike the
telephone,audio-or videoconferencing,or text chat.How are
thegroupmemberssupposedto arrive at a satisfactorydeci-
sion?Morespeci�cally, how canwerecreateat leastsomeof
the broad-bandwidthcommunicationandmutual awareness
that �gure so importantlyin the face-to-facesituation?Tra-
ditional asynchronouscommunicationmedialike email can
convey someof the relevant information (e.g., eachgroup
membercanwrite messagescommentingon the recommen-
dationsmade). But in additionto beinglaborious,this type
of communicationis wastefulin thatmuchof theinformation
conveyed is information that is alreadypossessedto some
extent by the recommendersystem: In order to be able to
generaterecommendations,thesystemmustknow something
aboutthe members'preferences,andit mustbe ableto pre-
dict members'evaluationsof particularsolutions.1 A sys-
temshouldthereforebeableto createsomedegreeof mutual
awarenesswhile limiting theneedfor groupmembersto in-
vesttimeandeffort in post-recommendationcommunication.

1.3 Relevant PreviousWork
In the �eld of computer-supportedcooperative work, many
techniqueshave beendevelopedfor enhancingawarenessof
otherusers(see,e.g.,[Liechti, 2000] for anoverview of such

1Exactlywhat informationof this sort thesystempossessesde-
pendson the natureof the recommendationmethod(s)used. The
presentpaperconsidersthe type of systemfor which usersspecify
their preferencesexplicitly. The methodsrequired,say, for a pure
collaborative �ltering recommenderwould have to be in part quite
different.

techniquefor web-basedsystems).Although mostof these
techniquesconcernformsof awarenessthatarenotespecially
applicableto grouprecommendersystems,someideascanbe
adopted. For example, the collaborative editor PREP (see,
e.g., [Neuwirthet al., 2000]) usesseparatecolumnsto dis-
playthecommentsof theseveralauthorsof a jointly authored
document;this methodwasonesourceof inspirationfor the
collaborative preferencespeci�cation methoddiscussedin
2.1.

Oneparticularlysuggestive grouprecommendersystemis
POLYLENS ([O'Connoret al., 2001]), which usescollabora-
tive �ltering to recommendmovies to a group of acquain-
tanceswho want to go to a movie together. The authors
discussvarious possibleways of displaying recommenda-
tions; the methodthey chosefor POLYLENS shows thepre-
dicted rating of eachrecommendedmovie 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. Although this informationcould be of usein a post-
recommendationdiscussionamonggroupmembers,the au-
thors do not discusssuch post-recommendationprocesses.
(Since people who are planning to see a movie together
areusuallylocatedneareachother, asynchronouscomputer-
supportedcommunicationis presumablyseldomnecessary.)

A characteristicfeatureof the prototypeto be presented
here is the useof animatedcharactersthat serve as repre-
sentativesof groupmemberswho arenot currentlyon-line.
Animatedcharactershave often beenusedfor personalized
recommendation,but the charactershave in generalrepre-
sentedpersonsdoingtherecommendation,andtheemphasis
hasbeenoneffectivecommunicationabouttherecommended
items(see,e.g., [Cassell,2001]). AndréandRist [2001] in-
troducedthe conceptof teamsof productpresenters.Their
charactersexhibit personalityand expressemotionalreac-
tionsto aspectsof theproductsunderdiscussion.Thepresent
workmakesuseof muchof thesametechnology, but themain
roleof theanimatedcharactersis different:to serveasrepre-
sentativesof absentgroupmembersandtherebyto enhance
awarenessof their pointsof view.

1.4 Overview of the Travel DecisionForum
Prototype

In themainpartof thispaper, wewill discusstheissuesraised
abovemoreconcretelyby introducingaprototypesystemthat
usesseveralmethodsto enhancemutualawarenessin agroup
recommendationcontext. Thegoalis not to proposethis par-
ticular prototypeasan implementationsolutionbut ratherto
suggestideasthatcanbeadaptedin differentways,in a vari-
etyof contexts.

The prototypesupportsusersin the following scenario:
Threefriendswantto plana joint vacation.They arenotable
to get togetheror to usesynchronouscommunicationmedia
to discusstheirplans.Consequently, atany momentonly one
groupmemberwill beinteractingwith theweb-basedsystem,
which will make useof storedinformation aboutthe other
groupmembers.

Figure1 shows the settingin which the interactiontakes
place: An animatedcharacter, the mediator, sits in front of



Figure1. Snapshotof aninteractionin theTravel DecisionForum.
Themediator'sproposalfor thedimensionHealthFacilitiesis shown onthescreen,aswell asin thepreferenceform atthebottomleft (shown
fully in Figure3). Thetwo representativeshave just rejectedtheproposal(cf. Figure4 below), andthecurrentuserClaudiamustnow decide
how to respondto it herself.

a screenon which hecandisplaypossiblesolutionsandpro-
posals. On the right, we seetwo animatedcharactersthat
representthetwo absentgroupmembers(here:“Ritchie” and
“Tina”). In thefront, we seethebackof a characterthatrep-
resentsthecurrentlyactive groupmember(here:“Claudia”).
Unlike the other two characters,this characterdoesnot act
independentlybut ratherservesasameansof makingthecur-
rentmembervisible on thescreen.In this snapshot,Claudia
hastheopportunityto respondto aproposalmadeby theme-
diator, having heardthe responsesof the representativesof
Ritchie andTina. We will now describethe interactionthat
leadsup to sceneslike theonedepictedin the�gure.

2 Phase1: 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 vacation via a collaborative preferencespec-
i�cation form (Figure 2). This form is in many ways
similar to preferencespeci�cation forms that are famil-
iar from systems like the ACTIVE SALES ASSISTANT
(http://www.activebuyerguide.com/) and the once-popular
systemPERSONALOGIC (which is no longeravailable): For

eachof several valuedimensions(shown on the tabsin the
form), a numberof attributesareshown. For eachattribute,
theusercangive a ratingbetween��� (“Don' t want it”) and

���

(“Wantit”). Theseratingsareinterpretedin termsof mul-
tiattributeutility theory(cf. [Jamesonetal., 1995]); we omit
detailsconcerningtheir meaningandprocessing,sincethese
arenot requiredfor anunderstandingof thecentralpointsbe-
ing madehere.On thebasisof thepreferencespeci�cations
of eachmember, thesystemcanevaluatea speci�c vacation
solution from the point of view of that member. Similarly,
after aggregating the preferencesof the threemembersac-
cordingto any of variouspossiblemethods,the systemcan
evaluateany speci�c solutionfrom the point of view of the
groupasa whole.

The novel aspectof this preferencespeci�cation form is
the way in which it allows the previously speci�ed prefer-
encesof othergroupmembersto be viewed (optionally) by
the current member. This featurecan be seenas a sim-
ple way of enhancingawarenessof the preferencesof other
group members(cf. the discussionof an earlier versionby
[PluaandJameson,2002]). Despiteitssimplicity, thiscollab-
orativepreferencespeci�cationappearsto yield considerable
bene�ts.For example,in abrief studythatweconductedwith
22subjects,14statedthatthey preferredbeingableto seethe
preferencesof anothergroupmemberwhile specifyingtheir

http://www.activebuyerguide.com/


Figure 2. Dialog box for the collaborative speci�cation of
preferences.
Thecurrentlyactive groupmemberis Claudia. Thepreferencesof
eachmemberarerepresentedby a uniquelycoloredletter; Claudia
cannotchangethe position of the letters“T” and “R”. The high-
lighting of two of the cells for eachattribute is addedonly when
themediatorhaspresentedanexamplesolution:Highlightingof the
two rightmostcells in a scaleindicatesthattheattributein question
is presentin theexamplesolution.

own, while only 3 preferrednot to have themshown and5
were indifferent. Whenthe preferencesof anothermember
wereshown, therewasatendency for thecurrentuser'sspec-
i�ed preferencesto be more similar to the other member's
preferences.Subjects'commentsindicatedthat they wanted
to minimizeunnecessarydifferencesin preferencespeci�ca-
tionssoasto facilitatethereachingof agreement.

2.2 TestingPreferenceSpeci�cations by
RequestingExampleSolutions

During this �rst phase,at any point thecurrentmembercan
performa “reality check”on herspeci�edpreferencesby re-
ferring to the items in a relevant databaseof possiblesolu-
tions. In thesimplestcase,thecurrentmemberaskstheme-
diator to show the solution from the databasethat �ts best
with herown preferencesasthey havebeenspeci�edsofar—
that is, without regardto the preferencesof the othermem-
bers. It is well known from experiencewith recommender
systemsthat usersoften want to check intermittently what
kind of solutionsare likely to emerge, even after they have
input just a few preferencesor ratings of their own. Not
only doesthis type of intermittenttestingmake the interac-
tion more interesting;it alsogivesthe userimportantfeed-
backaboutherpreferences—forexample,concerningunreal-
istic requirementsor neglectedaspectsof theproblem.

This typeof incrementalpreferenceelicitationis supported
in many recommendersystems(e.g.,theACTIVE SALES AS-
SISTANT mentionedabove, the AUTOMATED TRAVEL AS-
SISTANT of [Lindenetal., 1997], and the VEIL systemof
[Blythe,2002]). Ourprototypeonceagainintroducesasome-
what novel group-relatedelement:The currentmembercan
ask to seean examplesolution that is basedon the speci-

�ed preferencesof all of the groupmembers,along with a
visualizationof its relationshipsto thepreferencesof the in-
dividual members. The examplesolutionsare summarized
on the screenbehindthe mediatorandalsoshown in detail
throughmarkingin thepreferenceform. For example,in Fig-
ure2, Claudiacanseethatwith thecurrentexamplesolution,
asfar asHealthFacilities areconcerned,herown expressed
preferencesare ful�lled only with respectto the attributes
Whirlpool andSauna. This resultpartly re�ects the overall
patternof preferencesof thethreemembers,but it is alsodue
in part to thedistribution of thesefacilities in thehotelsthat
ful�ll thegroupmembers'otherrequirements.Contemplat-
ing the informationshown in the form, Claudiamay decide
to shift herpriorities for theplannedvacationandadjusther
preferencesaccordingly.

This �rst phasecontinuesfor thecurrentmemberuntil that
memberhasindicatedthatsheis not interestedin continuing
to specifyor adaptherpreferencesin this way.

3 Phase2: Arri ving at a Joint Preference
Model

3.1 The Goal of This Phase
In this phase,thegroupmembers'goal is to agreeon a joint
preferencemodel: a singleway of �lling out the preference
speci�cationform thatcanbeusedasa representationof the
preferencesof the groupasa whole. That is, what the me-
diator recommendsis not speci�c vacationsolutions(e.g.,
concerningparticularhotelsin particularcountries)but rather
particularjoint preferencemodels,onefor eachvaluedimen-
sion.Thedecisionmakingproblemis viewedashaving been
solved once sucha model has beenagreedupon for each
valuedimension.This way of viewing the problemis most
obviouslyapplicablewhenthesetof speci�c candidatesolu-
tions(e.g.,next winter'svacationcatalog)is notyetavailable.
In this case,the groupmemberscando no morethanagree
on their criteria, and any speci�c solutions(e.g., from last
winter's catalog)canserve only asexamples,in the way il-
lustratedin 2.2. But even whenthe setof possiblespeci�c
solutionsis alreadyknown, arriving throughdiscussionat a
commonsetof criteriacanbeaneffectiveapproach,in thatit
focusesattentionon importantdifferencesin preferencesand
offersopportunitiesto resolve them.

A somewhatdifferent—andmorefamiliar—form of inter-
actionwouldbefor themediatorto recommendonly speci�c
solutions,whichwould thenbediscussedby thegroupmem-
bersandtheir representatives.Themethodsdiscussedin this
papercouldalsobeappliedin this typeof setting,aftersome
adaptation.

3.2 Structureof the Interaction in Phase2
In this secondphase,animatedcharactersrepresentingthe
two absentgroup membersappearon the screen(cf. Fig-
ure1). For eachvaluedimension,themediatormoderatesa
simpleform of negotiationbetweenthecurrentmemberand
thetwo representatives,proceedingasfollows:

Step1. On the basisof the speci�ed preferencesof all
members,the mediatorcomputesa proposal—a particular



Figure 3. Displayof a proposalin thepreferencespeci�ca-
tion form.
Here, the highlighting of onecell for eachattribute representsthe
proposedjoint ratingfor thatattribute.

way of �lling out the preferencespeci�cationform with re-
spectto onevaluedimension.(Methodsfor generatingpro-
posalswill bediscussedin 3.5.) Themediatorthendisplays
theproposalonthescreenbehindhim. Thescreenin Figure1
shows a proposalfor the valuedimensionHealth Facilities.
Thisproposalis alsodisplayedin thepreferencespeci�cation
form, whichthecurrentmembermayinspectatany time: For
eachattribute,theproposedjoint rating is highlightedwith a
whitebackground(seeFigure3).

Step2. The mediatorgives eachof the two representa-
tivesan opportunityto portray the reactionto this proposal
of thecorrespondingrealgroupmember. For example,Fig-
ure4 shows someof thereactionsof thetwo representatives
to theproposalshown in Figure3 (see3.3 for furtherdiscus-
sion).Eachperformanceendswith astatementof acceptance
or rejectionof the proposal,which dependson whetherthe
representative's evaluationof theproposalexceedsa thresh-
old speci�edby thecorrespondingrealgroupmember.

Step3. Themediatorasksthecurrentmemberto respond
to theproposal.This responsecantakevariousforms:

1. Thecurrentmemberacceptstheproposal.
If the otherrepresentativeshave likewise acceptedthe
proposal,the mediatordeclaresthe discussionof the
currentvaluedimensionto be completed,andthe pro-
posalis storedaspartof thejoint preferencemodel.2

2. Thecurrentmemberadaptsherpreferences.
The performancesof the two representativesmay, for
variousreasons,haveinducedthecurrentmemberto re-
considerandchangeherown preferences.In this case,
themediatorwill presentin thenext stepanew proposal
which is basedon thenew setof individual preference
models.

2If oneor both of the representativeshasrejectedthe proposal,
it makeslittle sensefor thecurrentmemberto acceptit; oneof the
next two responseslistedis moreappropriate.

Figure 4. Snapshotsfrom theperformancesof therepresen-
tativesof TinaandRitchieto theproposalshown in Figures1
and3.
Tina evaluatestheproposalin termsof its deviationsfrom herown
preferences:First shementionstheexactcorrespondences,thenshe
complainsaboutthedeviations,and�nally sherejectstheproposal.
Ritchieis interestedonly in whethertheproposalis in somerespects
betterfor Tina thanfor him.

3. Thecurrentmemberadaptstheproposal.
For example,in Figure1, Claudiamay noticethat the
mediator's proposalhappensto correspondwith her
ownpreferencesfor all attributes.Shecantry to thinkof
possiblechangesto theproposalthatwill make it more
acceptableto TinaandRitchie'srepresentatives—notan
easytaskin this particularcase.

4. Thecurrentmemberrejectstheproposal.
Thisresponsemakessenseonly whenthecurrentmem-
ber seesno likelihood that further discussionof this
value dimensionmight lead to a mutually acceptable
solution. In this case,themediatorputsthecurrentdi-



mensionasidefor the time being. He will bring it up
againin thenext interactionwith oneof theothergroup
members;perhapsthis memberwill seesomeway of
achieving consensusthrougharesponseof type2 or 3.

Step1 again. Themediatorgoesbackto Step1, presenting
a new proposalfor discussion.Dependingon what hasjust
happenedin Step3, thisproposalwill beeithera counterpro-
posalofferedby thecurrentmemberor a proposalgenerated
by the mediatorconcerningeither the currentvaluedimen-
sionor thenext dimension.

3.3 Performancesof the Representatives

The performancesof the animatedcharacters(Figure4) are
designedto place the currentmemberin a position that is
moreor lesssimilar to that of a personwho, in face-to-face
communicationwith anotherperson,tries to recognizethat
person'smotivation,preferences,andspeci�c pointsof view.

Each representative respondsto a proposalby (a) com-
mentingon the aspectsof theproposalthat aremostimpor-
tant for the groupmemberthat it represents,(b) summariz-
ing thatgroupmember'spresumedoverallevaluation,and(c)
announcingacceptanceor rejection.Gestures,facialexpres-
sions,andspeechoutputmake theseperformancesmorenat-
ural andvivid, while makingit lessnecessaryfor thecurrent
memberto attendto thedetailsof theformulations.

Onetypicalconsequenceof theseperformancesis to make
it clearto the currentmemberthatnot only shebut alsothe
othermembersarein generalmakingsacri�cesif they agree
to a compromiseproposal.The currentmember's own sac-
ri�ces tendto berelatively salientto her, andthey mayeven
evokeemotionalresponses—forexample,whensheagreesto
dowithoutherfavoritesportsactivity or (asasmoker) to stay
in anonsmokingroom.It is lessobviousto her, withoutsome
sortof emphasis,thattheothermembershaveto makesimilar
sacri�ces: Thesesacri�cescanin principleberecognizedin
thepreferencespeci�cationform (cf. Figure3) ascaseswhere
theletterfor thememberin questionlies (far) away from the
highlightedcell representingtheproposal.But this represen-
tation is muchmoreabstractthanthecurrentmember's own
responses;andbecauseof thelargeamountof informationin
theform, relevantinformationcaneasilybeoverlooked.

The performancesof a representative alsoconvey an im-
pressionof the motivationalorientationof the groupmem-
ber in question.On thebasisof utteranceslike thoseshown
in Figure4, it is fairly easyto recognizemotivationalorien-
tationslike egocentrismor an obsessionwith equity, which
wouldbeharderto communicatein otherways.

Although the currentmembercannotchangethe prefer-
encesor motivation of the representative of anothergroup
member, shecanin�uence thespeedanddegreeof detail of
the representatives' performances.In particular, a usercan
graduallydiminish herown relianceon theperformancesof
the animatedcharacters,if sheso desires,relying moreand
moreon the informationpresentedcompactlyin the prefer-
encespeci�cationform, onceshehasbecomeaccustomedto
interpretingit.

Figure 5. A screenfor specifyingtheevaluationcriteriaof a
representativeconcerningtheabsoluteutility of proposals.
Tina's representative has been instructedto evaluate a proposal
solely in termsof how well it correspondswith Tina's own pref-
erences.Therepresentative couldalsobeinstructedto verbalizethe
evaluationsas if Tina weremoreconcernedaboutthe othergroup
members(via theoptions“Ostensiblycaresabout. . . ”); this possi-
bility is notdiscussedin this paper.

Figure 6. A screenfor specifyingthemotivationof a repre-
sentative concerningtherelative utilities of proposalsfor the
differentgroupmembers.
Ritchie's representative hasbeeninstructedto evaluatea proposal
negatively to the extent to which it is morefavorablefor Tina than
for Ritchie.

3.4 Moti vational Orientation of the
Representatives

As was mentionedin 1.1, membersin a decisionmaking
groupcanhave a wide variety of motivationalorientations.
Accordingly, the prototypeallows eachreal group member
to specifynot only herpreferencesbut alsothemotivational
orientationthatherrepresentative is to adopt.



Figure 7. Screenfor specifyingthestrategy to beappliedby
themediatorin generatingproposals.
In theupperhalf, a mechanismfor aggregatingthepreferencesrela-
tive to eachattributeis speci�ed,asis explainedin thetext.

Figures5 and6 show thekey settingsfor TinaandRitchie,
respectively. Thesetwo orientations,chosenhere for pur-
posesof illustration, aresimpleandegocentric: The differ-
enceis that Tina is concernedthat a proposalshouldbe fa-
vorablefor her, whereasRitchie is worried only about the
relative desirability of a proposalfor Tina vs. himself. By
contrast,Tina couldhave speci�ed a cooperative motivation
in Figure5 by choosingtheoptionYeswith respectto all three
groupmembers.Similarly, concernaboutabsoluteutility can
becombinedwith concernaboutrelativeutilities.

Themotivationalorientationof arepresentativedetermines
which aspectsof a given proposala representative (a) will
commenton and (b) will take into accountwhen deciding
whetherto acceptor reject the proposal.Speci�cally, if the
representative is concernedabout the absoluteutility for a
given person,it will take into accountany deviationsof the
proposalfrom the preferencesof that person;how large the
deviationhasto bein orderto beworthyof commentis deter-
minedby a verbosityparameterthat thecurrentmembercan
set. If therepresentative is concernedaboutrelative utility, it
takesinto accountdifferencesin deviations.

3.5 Methods for GeneratingProposals
Whena proposalis to begeneratedby themediator(instead
of by the currentmember),part of the goal is to computea
proposalthat is likely to be acceptableto the currentmem-
berandto thetwo representatives.Althougha thoroughdis-
cussionof this problemis not possiblehere,a sketchof the
approachtaken in the prototypewill call attentionto some
typical issuesthatarise(seealso[Jamesonet al., 2003]).

The prototypeprovidesseveralmechanismsby which the
mediatorcangeneratea proposal,thechoiceof whichcanbe
in�uencedby themediatorand/orthecurrentmember:

1. Theaveragingmechanism:For eachattribute,theaver-
ageof thethreeratingsis chosen,with theresultbeing
roundedoff wherenecessary.

2. Themedianmechanism:For eachattribute,themedian
of thethreeratingsis chosen.

3. Therandom-choicemechanism:For eachattribute,one
of thethreeratingssuppliedis chosenrandomly.

4. An automaticallygeneratednonmanipulablemecha-
nism.

Mechanisms of this fourth type are generated via
a speci�c application of a general method devised by
ConitzerandSandholm[2002]: A (possiblynondeterminis-
tic) mechanismis computedon the �y that mapseachpos-
siblesetof threeindividual ratingsontoa singlejoint rating.
Thegeneratedmechanismis nonmanipulable: It ensuresthat
agroupmembercannotexpectthataproposalmorefavorable
to herwill begeneratedif shespeci�esherpreferencesinac-
curately. This potentiallydesirablepropertyof a mechanism
is sharedby themedianandrandom-choicemechanisms;but
with theaveragingmechanism,a membercansometimesbe
temptedto give an inaccurate,extreme rating for a given
attribute in order to ensurethat the proposalgeneratedfor
thatattributecorrespondswith herown truepreference.At-
temptsby individual group membersto gain an advantage
(perhapsunconsciously)by distortingtheir preferencespec-
i�cations canbe a seriousissuein grouprecommendersys-
tems,asearly experiencewith the MUSICFX systemillus-
trated([McCarthyandAnagnost,1998, p. 370]). Measures
thatenhancegroupmembers'awarenessof eachothers'pref-
erencescanactuallyencouragesuchmanipulationby making
it easierto determinetheoptimalmanipulation.

As canbe seenin Figure7, within the constraintof non-
manipulability, theautomaticallygeneratedmechanismis de-
signedso as to maximizea weightedaverageof (a) overall
utility for thethreegroupmembersand(b) equity, theextent
to whichaproposalis equallydesirablefor all members.This
maximizationprocesstakesinto accounttheapriori probabil-
ities of particularpreferences.For example,the probability
distribution speci�ed in Figure7 re�ects theassumptionthat
preferenceson the left-handside of the scaleare relatively
infrequent.3

Theuseof nonmanipulablemechanismsfor proposalgen-
erationdoesnoteliminateall opportunitiesfor manipulation:
Groupmembersarenot obligatedto acceptany of the pro-
posalsgenerated,andthey haveopportunitiesto changetheir
preferencesrepeatedly. Moreover, automaticallygenerated
mechanismstendto berelatively hardfor usersto understand
andaccept.Still, nonmanipulablemechanismscancontribute
to efforts to deal with the problemof insincerepreference
speci�cation.

3.6 Ultimate Resultsof the Interaction

The interactiondescribedin this sectioncontinuesuntil the
currentmemberhaseither(a) agreed(to theextentpossible)
with therepresentativesof theothermembersona joint pref-
erencemodelfor eachvaluedimensionor (b) run outof time

3Our testswith potentialusershave shown thata negative pref-
erenceconcerninga givenattributetypically ariseswhenonegroup
memberis worried thatothergroupmemberswill spendtoo much
time on theoption in question,reducingthetime availablefor joint
activities.



or interest. At this point, even if therearestill somevalue
dimensionsfor which no joint preferencemodel has been
agreedupon,theremayhavebeenconsiderablemovementin
the directionof an agreementconcerningthesedimensions:
Thecurrentmembermayhave adaptedherpreferencespec-
i�cations in a way that reducesthe amountof con�ict; she
mayhave adopteda morecooperativeorientationtowardthe
evaluationof proposals;andshemayhave increasedthe lee-
way grantedto her representative in acceptingcompromise
proposals.Whenthe next groupmemberinteractswith the
system(seeing,of course,theanimatedcharacterrepresenta-
tiveof thepreviouscurrentmemberinsteadof hisown repre-
sentative),therewill beopportunitiesfor furtherconvergence.

3.7 The Overall UserExperience

The waysin which the methodsembodiedin this prototype
enhancemutualawareness,especiallyin Phase2,canbefully
appreciatedonly throughinteractionwith theprototypeitself.
After a brief periodof gettingusedto the ratherunusualas-
pectsof the interaction,thecurrentgroupmember�nds her-
self focusingon thehigher-level question:“How canI arrive
at a satisfactory agreementwith thesetwo peopleconcern-
ing theaspectof thedecisioncurrentlyunderdiscussion?”In
doingso,thecurrentmembertriesto understandtherepresen-
tatives' reactionsto previouslydiscussedproposals,to assess
their motivationandtheamountof leeway that they have in
acceptingproposals,andto predicthow they will reactto new
proposals.Thesejudgmentscanbebasedon thebehavior of
theanimatedcharacters,on the informationpresentedin the
preferenceform, or (mostlikely) onbothsourcesof informa-
tion. Theusercanadjustmostaspectsof thebehavior of the
animatedcharactersto suitherown taste.

4 Concluding Remarks
Thepresentationof theTravel DecisionForumhascalledat-
tentionto a numberof issuesfor group-orientedrecommen-
dationthatdonotarisewith recommendationthatis oriented
towardindividuals.For practicalsettingsin whichcommuni-
cationamonggroupmembersaboutrecommendationsis de-
sirableor necessary, and in which only asynchronouscom-
municationis possible,it may be worthwhile to adaptsome
subsetof themethodspresentedhere.Evenin settingswhere
thesemethodsareinfeasible(e.g.,becauseof technicallim-
itations) or unnecessary(becauseadequatecommunication
amonggroupmemberscantake placethroughmoreconven-
tional channels),designersandresearchersmay�nd thepro-
totypepresentedherehelpfulasareminderof theimportance
andcomplexity of post-recommendationcommunicationand
decisionprocesses.
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putacíon,Málaga,Spain,2002.


	Introduction
	Synchronous Post-Recommendation Communication
	Asynchronous Post-Recommendation Communication
	Relevant Previous Work
	Overview of the Travel Decision Forum Prototype

	Phase 1: Specification and Refinement of Preferences
	Collaborative Preference Specification 
	Testing Preference Specifications by Requesting Example Solutions 

	Phase 2: Arriving at a Joint Preference Model
	The Goal of This Phase
	Structure of the Interaction in Phase 2
	Performances of the Representatives 
	Motivational Orientation of the Representatives
	Methods for Generating Proposals 
	Ultimate Results of the Interaction
	The Overall User Experience


