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Abstract: Problem statement: The conceptual notion of trust and its underhydogputational methods
has been an important issue for researchers inr@ér communities. While the independent trust
evaluation is suitable in certain circumstanceshsunilateral process falls short in supporting uabt
evaluation between partners. Perceived reputatiendepth and breadth of trust, Trust Perceptid®),(T
Repeat Collaborators at a Threshold (RCT) andlaatdle trust index (c index) have all been defited
specify the optimal trust criteridpproach: By taking the evaluator's own trust level as a&#mold to
identify compatible partners, a mutual balance betwexcess and deficiency in trust has been aédress
Since the number of repeated collaborations whighifg retested confidence is more straightforwtrd
capture than the manually provided feedback ratingshave developed computational definitions for
the above-mentioned concepg®esults and Conclusion: The results from the experiments based on the
eBay dataset shows that the c index can be uselddsify PowerSellers into normally distributed and
comprehensible categories that can facilitate metveuation.
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INTRODUCTION Conceptual confusion on trust makes comparing
one trust study to another a complicated process an

Since the beginning of time, as human beings wéather difficult to define (McKnight and Chervany,
have always been trying our very best to achiewe th2001). In general, there are two main methods for
highest possible feat in whatever we do. Regardiéss Managing trust decisions, namely policy and rejortat
the cost or consequence, we crave for praise idihgi  These two different techniques correspondingly
the tallest, the highest or the longest of almosglescribe the “strong” approach that is based on ekt
everything that we can think of. We constantly havedigital credentials and the “soft” sociological appch
this impression that the further and higher we the, that is pased on reputation information gathered in
better we will be. Therefore, it is not surprisithgt this ~ community (Bonattet al., 2005; Ramchuret al., 2004a;

approach has also affected the way we make 0&004b) which ~usually equated to a numerical

everyday decisions, including in trust and parmelmetasurefr?en'i.tlhn tthlsbstuddy, wetzhde;c;(ttled to fg::jmen
selections. This work tries to provide a fresh viefv nature of trust that is based on the latter apjpr we

dealing with trust and trust-based partner selactio have adapted the concept of trust (Hosmer, 19.95.).h’vh
. L we believe captures many features of the definibbn
where we believe that, under specific circumstance

there will be situations in which the most higthS[rUSt that we are focusing on:

ded part t be the best choi “Trust is the reliance by one person, group, nfi
regarced partner may not be the best choice. . upon a voluntarily accepted duty on the part oftheo
Before we go further into the discussions, wet firs

X _ - X one person, group, or firm to recognize and proteet
need to clarify the notion of trust in this partaruwork  ights and interests of all others engaged in atjoi
due to the connotations that it may have in variougndeavour or economic exchange”.
situations. While there have been almost no dispiuben We will begin by explaining the concept of optimal
the scholars on the importance of trust acrossowsri trust through some examples, definitions and itstion
fields (Sabater and Sierra, 2005), it is howenifficdt for to the collaborative trust framework. Then in we
them to agree on a universally recognized defimitio continue to discuss and describe all the elements
(Marsh, 1994; McKnight and Chervany, 2001). involved in an optimal trust model; this is doneral
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with its definition, examples, formulas and selenti There are two important criteria in this hypotlsesi
method. Finally, we discusses the eBay communityfirst is the preference of collaborators to segiopular
as a case study, before we conclude this work én thpartner. This is actually not uncommon in the docia
final section. concept of reputation; however, the second pathisf
hypothesis is not as it typically transpires that a
The concept: In our effort to look for the different ways Selection process will require further exploratiand
to use trust and reputaton in assessing th&erification. Accordingly, we found that most ofeth
trustworthiness of a partner, we have taken thetjbof ~ €arlier works in this area accept that these “track
exploring a novel concept of optimal trust (Wiaksal., ~ records” or reputation are a very useful way toesss
1999). In order to explain the structure of optirmakt, the trustworthiness of a potential partner. Theyonl
this particular work has highlighted the fact tha¢  difference would be the way this record is gathered
should not just focus on trust as it is, but thatskould ~Processed and interpreted. Furthermore, there is a
also theorize on the notion of optimal trust. lattetudy, —Pbalance between the cost and benefits of havingpd g
they used Aristotle’s ethics that focus on findimgat he ~ reputation (Kreps and Wilson, 1982) and revealirig t
described as the “go|den mean” between excesglutual level of trust will be the Challenge in (mtempt
(overinvestment  in  trust) and  deficiency t0 apply this conceptin a trust model.
(underinvestment in trust), as a conceptual theory Unfortunately, most of the time we do not seettrus
support the notion of optimal trust (Wickssal., 1999). and reputation as something tangible and therefere
In order to provide a stronger conceptual basis forarely notice the cost of building such a leveltrist.
further discussion on this notion, we need to gthsp Hence, we cannot really see the bottom or the lahit
concrete meaning of “0ptima|"_ According to the trust or even the need to have one. As a reSldthSt
Oxford dictionary (OD, 2009), the word optimal is Of building or acquiring such trust is often overed
described as something: “best or most favouratfie”. and underestimated. That is why, to help us expand
the same time, the term can also be describechas: tand deliberate on this concept that we introduees,
“most desirable possibility under a restriction gsed have constructed a collaborative trust framework
or implied” (Dictionary.com. 2009). However, we are (Mokhtaret al., 2007), where we define collaboration
more inclined to consider optimal as an actiontmm  as (Winer and Ray, 1994):
the desirable result using the right level of effor “Collaboration is a mutually beneficial and well-
Therefore, when we bring this optimal concept mto defined relationship entered into by two or more
trust perspective, we can then define optimal tasstA |nd|V|d.uaIs to achieve results that th?y are mdtely
trusting action that is mutually acceptable by!© achieve together rather than alone”.
corresponding parties that is autonomous from the Based on this framework, we reasoned that

perception of the community. In other words, cailaors gnltlater_al ?hependten::y c;ne Its own IS |(rj1s;uff|0|en.t d to
can mutually trust each other even if they aretm@tmost etermine the mutual parin@ence, we neea to consider

. . bidirectional dependencies (or interdependencies)
popular in the community.

For that reason, looking for a collaboration between partners (Mokhtat al., 2007). Our view on

S - this is shared in the concept of optimal trust (i al.,
partnership is a mutual selection process. Inréze 1999) that we explained earlier, where they comside

world, a realistic and mutually a(_:ceptable match isdependency between partners as an essentialaniferi
often found at a level that both parties belongSadly,  creating the theory on trust. Besides this, similark on
the Cinderella-kind story is only a fairy tale. Foost  pjjateral negotiation by Brainov and Sandholm (1999
people, it is an unrealistic dream. As an exampleen  aso suggested that if the level of trust is mytten the
an unknown business company looks for a partner; i§ocial welfare, the amount of trade and the utility
may wish to find the best or a well-known partner.functions can also be maximized.
However, in the end, it is more likely that it wdutnd As the interdependency between partners will not
up with one with a relatively similar standing &If in  be able to develop within a single instance, but is
that business. Based on common sense knowledge liknstead developed through a series of repeated
this, we have derived a hypothesis. collaboration between the partners (Yu and Singh,

2002), we need a trust model that is capable of
Hypothesis: Most collaborators would prefer to select capturing such actions. Moreover, through these
highly reputable partners; however, the majorityhefir ~ repeated (or re-tested) interdependencies, the
close collaborators are those near to their owrconfidence and mutual trust between partners will
reputation standing. further develop.
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By distinguishing the importance of the is one of the distinct features in this trust moddken
interdependencies in trust and collaboration, theeompared to any other trust models that have been
framework helps us to deliberate this connectiod an previously proposed; where we intuitively presutmat t
the potential use of this trust concept withouirigghe  a collaborative partner will continue to collaberatith
applicability of this model in any other area. Thusa specific parther so long as no major negative
through this framework, we have managed to identifyexperience that cannot be reconciled occurs between
the key principle that we can apply to the trusteio them. If any serious dispute starts to happen hetwe

any partners, then future collaborations will likdde
The trust model: We have so far covered the conceptdiscontinued (or put on hold) until both partiesaca
of optimal trust and the distinctive approach tih@an  reconcile the current problem.
bring to the community. We now continue to expldia At the point of a successful reconciliation, both
need to have such concept and the key elementseof tparties will agree to “forget” the dispute that yhest
collaborative trust framework and how we can Wwiliz had in their last collaboration by agreeing to the
the above-mentioned concept to evaluate potentigleconciliation package and continuing with the
collaborative partners. In order to develop theimat  possibility of having future collaboration. So there
trust concept into a computational trust model,need  qjaboration that can be performed without haviag
to design the main components of the optimal trusfeconcile with a specific partner, the more trustivp
mo_d_el and then explain how these_dlffe_re_nt comptnen o partner is perceived by the evaluator.
facilitate the Whol_e process of identifying potanti In order to measure this, we take the number of
partners through different types of trust measuréme . aporations between two collaborators as  their

, implicit positive feedback scores. Such an implici
Trust components: First, we present a set of n ,qqiive feedback score out of a specific collatiora
collaborators in a virtual community as A =i{@...  may be cancelled or offset in a separate recorgikge
a,} that signifies a common form of virtual ventures system named the reconciliation process, by arigpl
between different entities. Although by default the(laqpack provided by the partner of that collaiorat
collaborators or partners in our model refer to rners Hence, the DT value of an evaluating partngoa

in a human community, the aim is for this model 10, ,qential collaborator,acan be defined as:
manage collaborative reputation in large-scaleidiged

systems such as multi agent, Peer-To-Peer (P2B)oigr _

mobile. In order to establish such collaboratidrst the DT (aev,ac)= N(@v &) M(av,ac]

initiator a,, needs to evaluate each potential collaborator N(&v,ac)

ac in the community. At the same time, to decide

whether to accept an invitation to collaborate at, the ~ where, n (&, &) is the total number of collaborations

potential collaborator will also evaluate the codieation  between g and . and at the same time, (&) is also

initiator, where the role will be reversed. the number of implicit positive feedback betweeeanth
while r(a., & refers to the number of explicit

Direct Trust (DT): The Direct Trust of a person reconciliation a produced toward @ A

towards a partner is reflected by the accumulatedeconciliation may be cancelled (i.e., reset tbp}he

personal experience the person has towards theepar o\ ajuator before their next collaboration if thetis
Such personal feeling has often been measured usin

specific forms of feedback based on the performanfice V%t'.c? ctaused sucth neg?_twe view is reconciled with
the partner. However, existing feedback systemsh su satistactory corrective actions.

as those that require users to provide positive and . .
negative feedback scores explicitly, do not provid econciliation: Whenever any dispute occurs between

sustained incentives for the users to provide suclollaborative partners, then either party will hathe
feedback on every instance of their collaboratiod @  Option of filing a reconciliation report. Studieisosv that
behave honestly over time (Fetnal., 2005). This leads @ reputation system does not alleviate unintentiona
us to consider that a repeated collaboration betwge  online offences; however, if the offender is givie
collaborators is a better mechanism to gather suchpportunity to repair his action then the victitnigst can
information that operates as an implicit positive be restored (Vasalost al., 2008). Therefore, the core
feedback to the previous collaboration. element of this reconciliation process will congisthe
This value indicates what that partner personallymain disputes between the collaborators, along thigh
“thinks” about the other partner by using therecompense package requested for that particysartre
collaboration rate of recurrence as a measurinigstta For example, if a collaborative partner is not sfisil
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with the quality of the product supplied by the esth Perceived Reputation (PR): The REGRET reputation
partner, then a reconciliation report is made oe thmodel (Sabater and Sierra, 2001) broadly defines
partner stating in detail the nature of complafotgether  reputation as: “opinion or view of one about
with the recompense package such as providing gomething”. Based on this, we introduce the conoépt
replacement or modifying an existing product. “Perceived Reputation (PR) as the average mear of t
Once that corresponding partner receives thigyTg gathered from every collaborator in the comrtyuni

repor'g,than |rr1]vest|g?t|on WI”t tbhe made z;mg th(em.rp[;l]?fﬁr.tn that in a way reflects the general trust perceptibm
ngk(: eegfrggzeotqa?gctﬁp ekrequeiteth re It' particular partner; therefore, the PR af a potential
P 9 got € package. € Sam® UM ) jaborator is defined as:

new collaboration can be performed in parallel vaitty
reconciliation complaint. Reconciliation that ocgur

between two collaborating partners is denoted by r PR (ac )= Zm: DT (a,&:)

(an,&,C, p,s) where r indicates the unique reconciliatio i=1 m

identification number, g& represent the two parties

involved in the disputes registers out the nature of the where, i = 1, 2, ..., m and m is the total number of

complaint andp lists down the recompense package.collaborators in a community that have had direct
Meanwhile s simply represents the status of thecollaborative interaction withpa If m = 0, i.e., no

complaint, either unsolved or solved. Ideally, theiill  direct collaborative interaction with,acan be found,
be a central body that can keep track of all tiporis  then the PR value will be 0.
produced in a community. This PR value will be updated whenever a

Here we shall limit our discussion by assuming thacollaborator performs any form of collaborativeiawct
the necessary mechanism has already been retainedwith others. Therefore, from the point of view diet
evaluate a particular partner’s performance basetth® entire community the better a collaborator collaibes
outcome of the previous collaboration. Furtherwith the others in the community, the better theegal
examples of how this could be done can be found ifPR that collaborator will have. That gives us an
previous works (Ramchuret al., 2004a; 2004b; Teacy approximation of the general trust perception of a
et al., 2006) that have given additional focus on thisparticular collaborator; although this simple and
issue. generalized view is often adequate, it can at tifa#ls

By doing things this way, we have not only short in reflecting the actual collaboration reemce
managed to solve disputes among the collaborativbetween partners. In order to tackle this problera,
partners that negative feedback could not, but awesh introduce the concept of Trust Depth and Trust Bifea
also managed to determine how well a partner rdacte
to a conflict. Furthermore, a reconciliation methawitl Trust Depth (TD) and Trust Breadth (TB): The
be able to gather a larger amount of data withdefinition for Perceived Reputation (PR) is an ager
significantly less overhead cost as only around6%  ratio of all DT values provided by all collaborator
of the buyers and sellers actually leave any feekdba towards a specific partner. It is simple to undensit
and 99.1% of these feedbacks are all positive (Rlesn and use. However, the DT and PR do not typically
and Zeckhauser, 2002). reflect_how deep a tru_st is (in terms of recurrerm_n_ﬁ

Alternatively, we could also choose not to collecthow widely a trust is distributed across a commu(iit
any of the information from the reconciliation pesses €rms of the number of different partners).  For
altogether, in which we have to assume that futurdlStance, the highest PR value 1 may come out ef on
collaboration will continue between partners soglas collaborative venture or 1000 collaborative tratisas
the experience stays positive and all the recatis (-8 1/1 or 1000/1000). In the case of the 1000
between them are achieved. Hence, a successfGPllaborations, it may happen with one collaboraior
reconciliation is regarded a positive remark thatWith many collaborators. Thus, to have a more fine-

strengthens the mutual understanding between partnedrained and meaningful differentiation, we defiie t
until any irreconcilable issue actually stops theconcepts of trust depth and trust breadth as fallow

partnership indefinitely. In doing so, we would &lele We define Trust Depth (TD) that the collaborator
to rely completely on automatically logged dataheitt ~ feceived from a potential collaborator, as the nemdf

the need to have a single manually entered feedbacRure Repeated Collaboration (PRC) he or she
Subsequently, we will use another personal expegien performed with that particular collaborator. Pure
based trust measurement, Trust Depth (TD) to replacrepeated collaboration PRC.{ag,) is defined as the
DT. We will demonstrate how this can be done in thetotal number of collaborations minus the total nemb
close collaborator case study. of reconciliation n(&, a-r(aw 0; If this value is
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less than 0, we define the PRG(a@,) = 0. This PRC has provided less thanpure repeated collaboration to
value is what we call the efficient collaborationdich awhere Nc is the total number of all collaboratofs.

are performed without having any disputes betwéaen t As an example, itollaborator-a received 8, 7, 4
partners. Therefore: and 2 pure repeated collaborations frope, d ande
) respectively; the c¢ index fazollaborator-a will be 3.

PRC(av,ac F n(a &3 r@ .a )it This is because 3 out of the 4 collaborators haveng

or at least 3 PRC towardmllaborator-a and the rest of
PRC(av,ac F O if< 0 (4-3 = 1) collaborator have provided less than £PR

_ ) Figure 1 shows the c index from a plot of
This PRC value can also be used as a simple trugfecreasing collaborations for numbered collabogator

me”aiurer{_lentb :hat IS ”algle tto e(;/altjhatet repeateere the vertical axis of the number of collabaras
cofiaboration between coflaborators. ©n the o " reflects the TD where each positive unit represents

we define Trust Breadth (TB) that a collaboratos fra repeated collaborations by an individual collaborat

a community as the total number of positive pagner =" . ) . "
(i.e.: those with a PRC equal to or greater than 1) while the horizontal axis of each unique positive

In the above definitions, TD indicates the numbercollaborator reflects the collaborator’s TB.

of repeat or retested trustworthy collaborationhwét The trust measurement using the c index is much
collaborator, while TB indicates how widely such more robust than that of PR, as it is much morcdit
trustworthy collaboration has occurred with difiere to be manipulated by others when compared to RR. F
collaborators. The TB concept is somewhat sintitar jnstance, a high number of collaborations from one
the trust score concept used by eBay, 2009. HOWeveIfrjendly collaborator may raise PR to some extént,
the eBay trust score and the eBay positive feedbac . . o .
concepts do not fully take into account repeat e c index will not be significantly affected. Shis

transactions from the same partner as reflectedupy Pecause a series of scheming manipulations
TD and TB concepts. (Dellarocas, 2000) will not be able to change the c

index directly, as it will take a group of collalatwors
Collective and individual trust: With the inclusion of that is larger than the index itself to signifidgnt
different trust components in DT, PR, TD and TB, wechange anything-thus making it much more robust
have provided additional information that can hesgn  though still maintaining a simple yet efficient &d
However, more parameters make the compariSOQimijlar to that of the h index as it uses the same
process on trust and reputation more complicated tQ,ncentyal elements. However, unlike the h indet th
compute and _employ. We categorize the trus Iways grows, the c index of a collaborator maypcae
measurements into collective (¢ index andtR&nd h lab , d if ve feedb
ersonal (TP) trust. the collaborator’s PRC may drop i negauvel eedtbac
P to the collaborator happens. At the same time, cthe
Collaboration index (c index): In order to have a index also differs from the feedback score in the

single collective measurement that is robust an®Bay System which only measures the breadth of
accurate, we decided to follow the idea of thedein trust; the c index takes both the depth and breafith
(Hirsch, 2005) to define an index, known as thedek, trust into consideration. Meanwhile, eBay has
to measure the collaborative trust that collabagato recently changed their system to incorporate repeat
gained from a community. In order to help us explai feedback as part of eBay's wholesale changes in
what the c index is, we will first introduce therfdex.  2008. This move suggests the importance of
In his study, Hirsch proposed a simple yet robusincluding genuine repeat transactions in the system
citation index that quantifies the research outpfit Then again, as the feedback scores in eBay are

Esnc?gﬂggflh;gi?nn(}ies)t(sh iIEeoPhiig?r?é(rﬁ degngdrgeﬁt based on the manually entered feedback, transaction
! b pap that left without a feedback are omitted. This lig t

least h citations each and the other (Np-h) papave ) ) .
fewer than h citations each” where Np is the nundfer Maor difference between such a data collection
papers published over n years (Hirsch, 2005). technique and the repeat satisfactory collaborattbat

In a similar way, the ¢ index forallaborator-ais  are captured using the c index which can be actieve
defined asa has index c ift hasc collaborators each of without the need for explicit feedback. Neverthsles
whom has givena at least ¢ pure repeated the negative feedback in the reconciliation procgsis
collaborations and each of other (Nc-c) collabasato has to be provided for explicitly.
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. Collaborations = Collaborations = C

Trust depth (number of collaborations)

Trust breadth (number of collaborations)

Fig. 1: C Index from a plot of decreasing collakianas for numbered collaborators

Repeat collaborators at a threshold: As we reflect on  collaborator that combines the evaluator’s DT amal t
the usability of the c index, it is clear that uponopinions that come from a community (PR). The weigh
introducing a robust measurement, we have also madsf these two values corresponds to the requireraent
one’s ¢ index difficult to grow as it only grows @M  any particular time, which can be determined
most existing collaborators continue their collatmm  accordingly. As the purpose of a trust evaluatien i
further need to compare such as in open and larggnough for performing a specific collaboration, thest
environments where repeated interactions can Dgrception value of a collaborator towards another

diﬁi_CU|t_ o find, we require a di_fferent approadly ... collaborator may differ when the collaboration te b
maintaining a threshold that is above a specific

repetitive performance level. In view of this, wavk performed differs.
introduced the concept of Repeat CollaboratorsTd a By taking these into account, we define TP as:
ThI'ESh.O|d. (Re) to do JU.St th.IS. ) TP(a ev,apc) = aDT(a ev,apc) + BPR(a pc)
This is where Rg is different from the c index
because unlike the c index, R@lentifies a specific where, DT (a, &0 is the evaluator’s direct trust
repetitive (TD) level and measures the number ofertaining to the potential collaborator; PR(ds the
collaborators at that level. Hence, this makessi&r to  perceived reputation of the potential collaboratothe
grow than the c index. For example, a collaboratod  community andx andp are weighting criteria for these
has 10 different partners with ¢ index = 2, woulttha  two components <1, 0<p<1 anda + p = 1). Thus,
third collaborator to collaborate with for at ledstee o can be regarded as how well the two collaborators
times and for the earlier two collaborators thateve know each other (based on DT), whileon the other
included in the c index measurement to also have diand reflects the community’s perception.
least one more collaboration each. On the othadha Based on the study previously carried out by
for RG: we will only be assessing the number of Ramchurnet al. (2004a; 2004b), the more interactions
collaborators that is above a pre-defined threskeldl.  we make with a specific partner, the more reliawee
For instance, at a threshold level 2, a collaboraith ¢~ will have on our own personal confidence (direasty
index of 2 may have an R®f 5 if the person has 5 because it is judged to be more accurate than
collaborators who have provided a TD > = 2. By doin information gathered from other sources (that miggt
so, we are still evaluating the repetitive perfonceof  subject to noise). Therefore, the better two
a particular collaborator, but only at a specifi@ [Bvel. ~ collaborators know each other, the more weight they
will place on their own experience (i.e., DT); ihet
Trust Perception (TP): Trust Perception (TP) is reverse circumstance, more weight will be placed on
defined as an individual's overall assessment offer  others’ option (i.e., PR).
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Unlike the ¢ index and RCthat capture the MATERIALSAND METHODS
collective trust experiences in the community, this o ) ) )
combination of an individual and collective trust The principal idea of the selection process is to

component is more flexible in situations when first identify partners who share a compatible and sicpuiit
hand trust experience is important. This also §igmi level of trust between them. The selection prostsss

the social norm that our first-hand experiencesetiones ~ with computing the collaboration initiator's own ¢
have a big impact on our trust perception. It aéftects index value and the c index values of all the pimén
the fact that we often cooperate with some peoplese  partners. Then, taking the collaboration initi&awn c
reputation in a community is not as high, but outual  index value as a threshold to identify partnetthatsame
trust is high based on our successful collaboratiotihe  trust level (i.e., if |C (a)-C(bx|delta, say delta = 1, then
past on some common tasks. However, when theollaborator-a and collaborator-b are considered at
collaborators do not know each other (i.e.,d3 @) =0),  about the same level). Noticeably, as the number of
a can therefore can be setto 0 értd 1. collaborators and the number of collaborationseiases,

] ) ~ the c index will also increase. This allows the
Selection method: Before going through the selection ¢qjjaborator to collaborate in a different level.

approach that is going to be implemented in greater |f we take any sports for example, the majority of
detail, we will discuss some of the key featuresthese sports will have their own league which
underlying the selection method. The partner sielec differentiates between teams or players at differen
method is based on the level of mutual trust betweelevels. Players may wish to play in a higher level;
potential collaborators. Based on the collaboeatiust however he will often compete with those at similar
framework (Mokhtaret al., 2007), this mutual trust is levels. Hence, if collaborations are performed agnon
reflected by the level of proximity towards a choseist  lower level collaborators, that does not necesgaril
measurement value (i.e., the ¢ index) that a amiltion ~ mean that the collaborators are not trustworthy (or
initiator shares with his or her potential partner. cannot play the game). When they excel at one level
For that reason, in this selection method, thearlo they are then moved into a higher level. In a simil
these values are, the higher the chances that th¥ay this selection method supports and promoteb su
collaboration invitation will be accepted by therppar ~ tYPical social concepts.

because this either indicates that their trustditanin a This flexibility in criteria configuration that as the
community is at the same level, or they share gvaluator’s own individual or collective trust messment

compatible mutual feeling of trust towards eacheath asﬂ atthrtisholdt_to Ildtentliy co ”!pf‘“b'ﬁi %artrtw_er_s , Cvhi
In the latter case, it is necessary to excludecasg of [e Iedcs © (’),pb|rr:a rus pnna_pti Ot ! an'f%'.ng?e
mutual distrust demonstrated by the negative golden mean: between excess i frust and defiglemc
S : trust based on the need at hand (Wtka., 1999) is the
reconciliation feedback they had given to each othe .
: . . fundamental concept for this model.
in their past collaborations. The value has to be
either at a significant level or if low, is not die eBay case study: We decided to choose eBay as the
such negative feedback, but because theifjaiaset for a preliminary case study mainly for two
collaboration history has just started. ~_ reasons: First, we would like to analyse the
Potential collaborating candidates can be idettifi 4y jicability of the trust model using availabletatet
by examining whether they have a common goalihat can be tested directly. Secondly, the main faim
complementary skills and an agreement on the level this part of the study is to illustrate how diffate
shared risk that relates to the task to be perfdribe |eyels of repeated interactions can be used assis ba
computational method that we describe in the fof@v  for the notion of classifying potential partners by

assumes that the first stage has been completédh wh sing a feedback-type reporting system such as that
can be done through some negotiation and data guininyeing used in eBay.

process and the second step of the selection iate
by giving the collaboration initiator a list of mottial  Table 1: The eBay dataset feedback score

collaborating candidates in a community. In sham, Type Score Percentage
assumed that the potential partners are selected fr Positive 75569 99.1
those who already share a common goal, have the ski Negative 237 0.3
needed for the task at hand and share the sameoleve Neutral 402 0.5
risk with the evaluator. Total 76208 100.0

1537



J. Computer <ci., 8 (9): 1531-1540, 2012

Background: The case study data we collected wascontributed to the overall feedback score and itildio
completely based on the feedbacks given towardy eBabe inappropriate for us not to consider such sicgmit
PowerSellers in the period of 12 months betweer Junrepresentation.
2007 and July 2008. This is in fact the maximumniqaer Besides this, out of the total of 237 negative
providing detailed feedback between buyers an@rsell feedbacks given to all 31 PowerSellers, there \2é&
that we could actually trace online. We chose tmet  unique buyers who actually made the complaints. Out
cartridge auction by eBay PowerSellers because wef these, only 15 of them had actually given both
wanted a sample of a dataset that came from agtivelpositive and negative feedback towards the sanher.sel
trading sellers, where a repetitive string of goodThis in a way shows that most of the 93% of cases
services would be deemed as something very importaame from strangers to that particular seller, heeset
to both buyers and sellers that in some way sigmifie  was no previous history between them at all.
mutual dependence between buyers and sellers. Furthermore, if we observe the last time these
We used a web scraper program named Mozendaositive and negative feedbacks were left, 68.8%ef
(2008) to gather all the feedback dataset from3he positive feedbacks were given prior to the negative
PowerSeller shops. Each eBay member has its owmeaning that most of the time, once a negative
feedback page where all the feedback information ideedback was left, it will deter the same buyeribgy
presented. Every time a transaction takes plac&om the same seller again in the future. This ltesu
between eBay members, the buyer and seller wilsupports the approach that we have taken to letipgn
rate each other by giving positive, negative ortredu  conciliation offset the repeated collaboration snaad
feedback that will in turn affect the overall feedlt  to allow the cancellation of a negative feedbackase
score and the percentage of positive feedback. Theconciliation has been reached, paving the way for
web scraper will then go through each page andheir future collaboration.
collect all the feedback information. By using the eBay feedback dataset as a case, study
we have been able to highlight some key featurels an
The dataset: In each dataset, we focus on collectingthe importance of the proposed trust model. The
three main details; (i) from where the feedback wagollective trust measurement (i.e., ¢ index) carvéxgy
received (ii) the date, when the feedback was gamh ~ Practical when there is not enough personal expegie
(i) time. All the information was compiled t0 begin with or when a robust collective experenc
straightaway into database tables. All together, wdrom the whole community is needed for collaborator
managed to collect 76,208 unique feedbacks, whic/felection. At the same time, the optimal selection
were then classified into individual tables in age Method has not compromised on the quality of the

L : - potential partner as it still seeks the best pdessib
database. The preliminary data is presented ireThbl partner as in any other trust model, The only difiee

is that the selection is based on one’s own standin

RESULTSAND DISCUSSION rather than on the best in the community.
When compared to the more diverse results that
The repetitive aspects from the ongoing buyerye obtained from the eBay feedback score, the ¢

seller relationship were then assessed by examthi&g jygex brings a much more focused and coherent
feedback histories on the set of 31 PowerSelletsién OpIatform that we can use to facilitate collaboratar

dataset. Overall, these sellers accumulated 76,208 5\,ating collaborative performance, reflectingtbo
feedbacks between them in the past 12-months perio

- f 205 ) ; Hhof e depth and breadth of the trust pemtoice.
giving an average o transactions for eachnef t From this comparison, it is clear that the c indéers

buyers altogether and we further found that theeeew qu.ed functlona_lhty 0 clas§|fy the I?owerSeIIermm
distinct categories, something that is not possible

64,267 i b to the 31 P Sell . )
co}nbinatilcj)?:gueThu: ye;:lse kﬂ ow ?hat 15 ngz)erofe tiresachleve with the eBay feedback score. Neverthe&sss,

overall transactions were repeat transactions. the c index and the eBay feedback score are

From the same set of data, we also found thafMphasising different attributes, comparing theultes
87.44% of all seller-buyer pairs only had a singleWill be insignificant for this study. .
transaction conducted during that period, while the =~ Employing the c index as a collaborator selection
balance of 12.56% from the unique buyer-seller spair criterion is particularly practical when the tworfees do
had completed at least one repeat transaction batwe not know each other (i.e., do not have a collammrat
themselves. These two findings indicate howhistory) and need to see if they have a compatibigt
significantly the repetitive transactions had rngall perception towards each other.
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From the above we can see that the c index caru@geod models. First, we introduce a new trust measureedam
the needed result that enables us to facilitatentiat  the c-index, inspired by the h-index and the PagekR
collaborators in identifying an optimal trust levelthe  that uses the number of repeated collaborations to
selection process. evaluate partners instead of the more common pesiti

_ Lastly, we refer to the bell-shaped histogram infeedback score. Secondly, based on this c-index, we
Fig. 2 that shows the frequency of the ¢ index amon propose a new method in selecting collaboratiompes
the 31 PowerSellers that exhibit common charaditesis hat provides emphasis on the mutual aspect df trus
of ng?ural variation in a normal di§tribution. More To the best of our knowledge, there are no other
specifically, we have a small number in the loweil™ o ;ta1i0n-hased computational trust models that ha

:Eatl represert1_ts thethnewc_:g(;Ters In trllle commﬁt:glth/ aMBlaced mutual interdependencies between collab@rato
€ large portion In theé middie, as Well as anosiea as the underpinning concept in a trust model.

upper “tail” at the other end that represents i tof Furthermore, based on the collaborative trust

supremacy effect that we are trying to avoid. .
The simple quality of this normal distribution framework, we have developed a model, which:

applies in situations where extreme values on both . _ N .
“tails” are less likely to occur than the “middlange” Provides computational definitions for Direct Trust

average values, hence the applicability of the psep (DT), Perceived Reputation (PR), Trust Depth

measurement are well justified. For that reasoe, th (D), Trust Breadth (TB) and the c index. DT and

optimal trust model can be utilised to facilitate 1D captures the individual trust experience, while

newcomers in identifying collaborators, for instanto PR and c index operate as collective trust (i.e.,
use DT or TD as measurements and continue building Féputation) measurements and _

their reputation. At the same time this model cloa * Proposes an optimal collaborator selection method

be used to prevent the supremacy effect accordiagly that takes one’s own individual or collective trust

the selection is based on one’s own standing, rrtiae measurement value as a relative threshold to
on finding the one with the highest value of the |dent|fy potenthl_collaborators tha_t share a mutua

reputation measurement. trust (i.e. a significant and compatible level rfst

towards each other)

CONCLUSION o
In order to analyze the applicability of the trust
We have discussed the concept of optimal trust ifn€asurement, we have collected a dataset of over
collaborative ventures and the importance of such 40,000 feedback scores on 31 of eBay's PowerSellers
concept in partner selection processes. By assugiat From the study that we have conducted, the findings
this conceptual thought with a collaborative trustindicate that the c index as a collective trust
framework, we have developed a computationameasurement provides the essential features to
optimal trust model that can be used to facilitite = meaningfully classify a large community into
collaborator selection procedure. identifiable trust categories and thus provide an
In doing so, we present a trust and reputationainod important basis to facilitate the mutual selection
that incorporates two novelties with respect torenir  process. This contrasts with the eBay feedbackescor
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that spread into a large range and therefore canndtiner, M.B. and K.L. Ray, 1994. Collaboration
provide a meaningful comparison between the  Handbook: Creating, Sustaining and Enjoying the
PowerSellers. Nevertheless, at the same time lit sti Journey. 1st Edn., Amherst H. Wilder Foundation,
provides a much higher standard and more robust Saint Paul, ISBN-10: 0940069032, pp: 178.

collective trust measurement. The eBay dataseBrainov, S. and T. Sandholm, 1999. Contracting with
experiments and examples have demonstrated the uncertain level of trust. Comput. Intell., 18: 501-

significance and applicability of our trust model i 514.DOI: 10.1111/1467-8640.00200
supporting  reputation-based  collaborative  trustYu, B. and M.P. Singh, 2002. Distributed reputation
measurement in electronic communities. management for electronic commerce. Comput.
Intell., 18: 535-549. DOIl: 10.1111/1467-
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