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Abstract

This paper proposes a semantic information intagrat
approach for agent-based electronic markets based o
ontology-based technology, improved by the apptcat
and exploitation of the trust relationships capulitgy the
social networks. We intent face the problem ofgttoavth

of e-commerce using software agents to support bothGiven the

customers and suppliers in buying and selling potsiu
The diversity of the involved actors leads to déife
conceptualizations of the needs and capabilitigging
rise to semantic incompatibilities between thenis Hard

to find two agents using precisely the same voeaipul
They usually have a heterogeneous private vocapular
defined in their own private ontology. In ordergmvide
help in the conversation among different agents,avee
proposing what we call ontology-services to faaibt
agents’ interoperability. More specifically, this ork
proposes an ontology-based information integration
approach, exploiting the ontology mapping paradidim,
aligning consumer needs and the market capacities,
semi-automatic mode, improved by the applicatiod an
exploitation of the trust relationships captured the
social networks.

1. Introduction

In an efficient agent-mediated electronic market,

where all the partners, both sending and receiving
messages have to lead to acceptable and meaningfLMV

agreements, it is necessary to have common standard
like an interaction protocol to achieve deals, rgleage

for describing the messages’ content and ontolofgies
describing the domain’s knowledge.

The need for these standards emerges due to tine nat
of the goods/services traded in business transectibhe
goods/services are described through multiple baitieis
(e.g. price, features and quality), which imply ttha
negotiation processes and final agreements betasltar
and buyers must be enhanced with the capabilityotb
understand the terms and conditions of the traimsact
(e.g. vocabulary semantics, currencies to dendterelnt
prices, different units to represent measures otuatu
dependencies of products). A critical factor fore th
efficiency of the future negotiation processes dahd

success of the potential settlements is an agreemen

among the negotiating parties about how the issfies
negotiation are represented and what this repratsemt
means to each of the negotiating parties. Thislprohs
referred to as the ontology problem of electronic
negotiations [1]. Distributors, manufactures, aetdviee
providers may have radically different ontologidstt
differ significantly in format, structure, and méaq
increasingly complex requirements of
applications, the need for rich, consistent andsable
semantics, the growth of semantically interoperable
enterprises into knowledge-based communities; ded t
evolution; and adoption of semantic web technolegie
need to be addressed.

Ontologies represent the best answer to the defioand
intelligent systems that operate closer to the huma
conceptual leve2].

To achieve this degree of automation and move v ne
generation e-commerce applications, we believe #hat
new model of software is needed.

In order to provide help in the conversation among
different agents, we are proposing what we calblogy-
services to facilitate agents’ interoperability. o
specifically, this work proposes an ontology-based
information integration approach, exploiting thealogy
mapping paradigm, by aligning consumer needs aad th
market capacities, in a semi-automatic mode, imgaov
by the application and exploitation of the trust
relationships captured by the social networks.

In this paper we present an ontology-mapping servic
hich is aligned with a negotiation mediation seeyi
allowing negotiation to take place between entitisgg
different domain ontologies. Although the negotati
process of the ontology mapping is not a part & th
business negotiation (B2C), the same infrastruatarebe
applied, minimizing the development effort.

One the other hand ontologies are perceived aalBoci
evolving descriptive artifacts of a domain of discse,
namely that of B2C which can be used as a social
information and web-of-trust source of informatitm
support the ontology-services.

The paper is organized as follows. This sectionasak
an introduction. Section 2 contextualizes the usafgen
ontology-mapping service in agent-based automated
negotiations. Section 3 details the service itsdiction 4
illustrates an Ontology Mapping Negotiation Example
and section 5 makes some conclusions.



2. The Marketplace Ontology Services M odel

To study our proposal we combine the use of two

tools, developed at our Research Group, namely IEFEM
and MAFRA Toolkit [4] into a novel electronic
marketplace approach, together with the exploitatid
social semantic network services.

ISEM (Intelligent System for Electronic MarketPlate
is a multi-agent market simulator, designed forlysiag
agent market strategies. The main characteristitSEM
are: first, ISEM addresses the complexities of ina-I
buyer’s behaviour by providing a rich set of beloavi

parameters; second, ISEM provides available market

information that allows sellers to make assumptiaimsut

buyers’ behaviour and preference models; third, the

different agents customise their behaviour adalytiviey

learning each user's preference models and business l

strategies.

MAFRA Toolkit is the instantiation of the MAFRA -
MApping FRAmework, addressing the fundamental
phases of the ontology mapping process. In paaticit
allows the identification, specification and remetstion
of semantic relations between two different ontideg

These semantic relations are further applied in the

execution phase of the interoperation, by transiiogrhe
data as understood by one of the actors into tha da
understood by the other. In this sense, ontologppimay
allows actors to keep their knowledge bases unathng
while supporting the semantic alignment betweerr the
conceptualizations (ontologies).

2.1. TheMarketplace M odel

The Marketplace facilitates agent meeting and
matching, besides supporting the negotiation moltel.

2.2. The Negotiation Model and Protocol

The negotiation model used in ISEM is bilateral
contracting where buyer agents are looking foresglthat
can provide them with the desired products at tast b
conditions, Figure 1.

Buyer Agent
Formulate Request for Proposal (RFP)
RFP = {AgtID, RFPId, Good, Attr, Val}

}

Market Facilitator Agent
Analyse RFPs and send to available Seller Agents

!

Seller Agents
Evaluate and Accept/Counter-Proposal
PP = {Agtld, PPId, RFPId, Good, Attr, Val}

A 4

Buyer Agents
Evaluate and Accept/Counter-Proposal
CP = {Agtld, CPId, PPId, Good, Attr, Val}

}

Buyer Agents and Seller Agents
Revise Strategies based on previous results

Figure 1. Sequence of Bilateral Contracts

Negotiation starts when a buyer agent sends a seque
for proposal (RFP) (Figure 1). In response, a seltent
analyses its own capabilities, current availahilitgd past
experiences and formulates a proposal (PP).

Sellers can formulate two kinds of proposals: a
proposal for the product requested or a proposalafo
related product, according to the buyer preferencdel.

On the basis of the bilateral agreements made among
market players and lessons learned from previods bi

order to have results and feedback to improve therounds, both agents revise their strategies for riet
negotiation models and consequently the behavidur o pegotiation round and update their individual knege

user agents, we simulate a series of negotiatisiogse
D={1,2,...,n}, where each one is composed by a fixed
interval of time T={0,1,...,m}. Furthermore, each age
has a deadlinel_ .. €2 to achieve its business
objectives. At a particular negotiation period, leagent
has an objective that specifies its intention tg busell a
particular good or service and on what conditiofise
available agents can establish their own objectaed
decision rules. Moreover, they can adapt theirtesfyias
as the simulation progresses on the basis of prsvio
efforts’ successes or failures. The simulator psobee
conditions and the effects of marketies, by simulating
the participant’s strategic behaviour.

ISEM is flexible; the user completely defines the
model he or she wants to simulate, including thelmer
of agents, each agent’s type and strategies.

module.

The negotiation protocol of the ISEM simulator has
three main actors (Figure 2):

. Buyer (B), is the agent that represents a
consumer or a buyer coalition. Multiple Buyers nalyn
exist in the marketplace in an instant;

. Seller (S), is the agent that represents a seppli
Multiple Sellers normally exist in the marketplaicean
instant;

. Market Facilitator agent (MF), usually one per
marketplace, coordinates the market and ensurdsittha
works correctly. MF identifies all the agents ineth
market, regulates negotiation, and assures than#r&et
operates according to established rules. Beforeriegt
the market, agents must first register with the &gient.



ReqgPraposal{RFP})

e

Evaluate PP: Accept; Reject or Fo}mulale a Counter Proposal (CPP}

Figure 2. ISEM Bilateral Contract Protocol

2.3. The Ontology Service M odel

While the use of ontologies allows e-commerce actor
to describe their needs and capabilities into pebgry
repositories, the use of the ontology-mapping pgrad
allows transparent semantic interoperability betwee
them. This is the technological basis for the atignt
between needs and capabilities of consumer andisupp
even when they use different ontologies. Basedhis; t

approach we can obtain the essential requirements tontology mapping

,/‘ 2. Ontology publication

1. Reg\strafian 1 .ﬁﬁeglstranon
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Figure 3. Marketplace’s Actors and Interactions

Considering the previous descriptions, a more
complete and complex protocol is now detailed,uduig
the OM-i and SN-i agents in the system (Figure 4).

The integration starts when the B agent sendsw@estq
for proposal message (RegProposal) to the MF agent.
response, the MF sends to the OM-i a request f@png
message (RegMapping) between B and S’s ontologies.

Once OM:-i receives the RegMapping message, it will
start the ontology mapping specification procest) the
support of other entities, including matching agent
repositories and SN-i. SN-i is

support our proposed solution and a new systemresponsible for retrieving the relevant informatifsom

infrastructure is proposed, recognizing two newetyjpf
actors:

. Ontology Mapping Intermediary (OM-i), is the
agent that supports the information integrationcpss
during the market interoperability, typically oneerp
marketplace;

. Social Networks Intermediary (SN-i), is the
agent that provides trust relationship informatiaiding

ontology mapping repositories and social netwoRast
similar ontology mapping experiences undertaken by
agents with trust relationships with B and S w#l bised

by SN-i to compile the social network repository
information (i.e. SNInf(Inf)). Because the ReqSNithe
exclusive responsibility of OM-i, both B and S are
advised to perform a similar verification (eventyalsing
other SN-i) once the ontology mapping is submitied

between B, S and other agents that undertake similaacceptance (i.e. ReqAcceptance(M)). Despite thiettiat
experiences (e.g. a trader agent), typically one pe figure 4 represents only the acceptance scenario, a

marketplace.

These actors deploy a set of relationship typesseho
goal is to automate and improve the quality of rbsults
achieved in the e-commerce transactions. Figurep&ts

rejection scenario is also possible, in which case
further interaction will occur between B and Schse the
mapping is accepted, MF resumes the protocol by
requesting to OM-i the RFP data transformation.ngsi

the types of interactions between the marketplacethe ontology mapping document, RFP data represented

supporting agents (i.e. MF, OM-i and SN-i agentsjl a
the operational agents (i.e. B and S).

according to B’s ontology is transformed into data
represented according to S’s ontology. The transéor

1. The Registration phase is initiated by the B or S data (RFP’) is forwarded to S, which will processamnd

agent, and allows these agents to identify theraseto
the marketplace and specify their roles and sesyice

will reply to MF. MF will then request the transfoation
of the proposal data (P) and will forward P’ to B.

2. The Ontology Publication phase is the set of processes it and will accept or formulate a counter

transactions allowing B and S to specify their drgees
to the marketplace;

proposal (CP). As can be seen, once a mutually
acceptable ontology mapping is established betvigden

3. The Mapping phase is the set of transactionsontology and S’s ontology, all messages exchanged

driven by OM-i to align the ontologies of B and S;

4. The Transformation phase is the set
information transactions through OM-i that transfer
(i.e. converts) the interaction data described wo t
different ontologies.

between B and S through MF are forwarded to OMri fo

of transformation.

Notice that Figure 4 represents one single S in the
system, but in fact multiple S’s capable of repiyto the
request may exist in the marketplace. In such ctee,
protocol would replicate the previous protocol fas
many capable S’s. In order to decide which S’s are



capable of answering the request, a simple approach Complementarily,

based on a keyword matching algorithm is taken. Bhe
agent specifies a few keywords along with its fdrma
request (RFP). The MF, with the aid of SN-i, matctigs
list against every S’s publicized keyword list.dase the
match succeeds to a certain level, the S is ciadséds
capable.
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Figure 4. The Integration Protocol

An important goal is to maintain the identification
stage of the CBB model by using ontologies, thenmai
idea is to construct the most accurate model ef th
consumer’'s needs. Moreover, at the product brogerin
buyer coalition formation, merchant brokering and
negotiation CBB stages, the ontology mapping preces
will provide the integration of the seller and comer’s
models. In fact, in every stage of the CBB modethkthe
SN-i and OM-i are major players in the proposeditsanh.
Notice that the social network information and trus

the repository of relationships
provided by emergent social networks will support
establishing more accurate trust relationships beebw
businesses and customers, as well as providingttar be
alignment (mapping) between their models. This new
information is very important to feed the agents’
knowledge bases to improve their strategic behaviou
Market participant's strategic behaviour is very
significant in the context of competition.

In particular, the Social Network component is
envisaged as a source of information for disamhigna
and decision-making to the other processes, aloitly w
trust relationships between users and groups:

. The Registration process will profit from the
Trust component in several ways. For example, the S
agents can better decide which Services to prowide
marketplace, depending on the segment of customers
traditionally found in specific marketplace. This i
achieved by the social characterization of the Bnég
according to the social networks they belong totHe
same sense, B agents can more accurately choose the
marketplaces to register to, depending on the bkocia
network advice, based on a social characterizaifaihe
other marketplace participants (i.e. Buyers antegs)|

. During the Ontology Publication process, agents
need to decide which ontologies are advisable at th
particular marketplace (e.g. simple or more detidilé&he
agent is able to choose the ontology that convégien
describes the semantics of its data in a certaitegt In
order to decide the more convenient ontology, Shisge
require a social characterization of the marketplac
Similar decisions are taken by B agents. Notice e,
that the agent's published ontology should not be
understood as the complete representation of iesnal
data, but the semantics the agent intends to exitazi
through the Ontology Publication process. As a
consequence, the agent should encompass the
mechanisms allowing the internal transformatiomieetn

component of the system is orthogonal t0 previous ihe internal data semantics (e.g. data schema)tiad

processes, as depicted in Figure 5. Also notice ta
trust component of the system is orthogonal to ipres/
processes, as depicted in Figure 3.

‘ Registration

!

‘ Ontolegy Publication

!

‘ Ontology Mapping Specification

! }

‘ Ontology Mapping Execution

Social Network’s
Information and Trust

Ll

Figure 5. Marketplace’s Ontology-Based Services

external semantics (ontology), and vice-versa;

. The Ontology Mapping Specification process is
typically very ambiguous, thus it can potentiallyofit
from the social characterisation and social
relationships provided by SN-i. This process
understood as a negotiation process, in which Batny
achieving a consensus about the ontology mappihg. T
SN-i agent participates in this process as an inéion
provider to the OM-i in order to disambiguate the
ontology mapping achieved through automatic
mechanisms and protocols. The rest of the paper
addresses this dimension;

. The Ontology Mapping Execution process is
very systemic (in accordance to the ontology magpin
specification document). Yet, the resulting messadata
may be inconsistent in respect to the B's and $i&d
repository. In such cases, social knowledge is nofte

trust
is



required in order to decide/correct the consistenfcthe
data. Through the use of social relationships, S8l#&
facilitator of this process.

3. The Ontology M apping Process

There are several ontology mapping formats but anly
few are able to thoroughly describe the semantations
established between any two ontologies as reqiiréae
B2C and B2B contexts. SBO is one of the most thginou
formats, as its building blocks semantically coaistrithe
relevant and useful relationships between ontotodie
data integration in B2B and B2C contexts.

that many semantic bridges represent non bijective
relations;

. The negotiation objects are the semantic bridges
only. It means that no internal parameter of thmasic
bridge is independently negotiable.

3.1. Hypothesis

The proposed negotiation process bases on the idea
that each agent is able to derive the correct sgman
bridges and decide which semantic bridges are redjin
order to interoperate with the other entity.

The suggested approach aims to further exploit the

As in any negotiation process, the ontology mapping multidimensional service-oriented architecture daddpn

negotiation problem is mainly characterized byt of
object to negotiate. In this case, the negotiabbects
are part of the ontology mapping domain. Accordiag
the SBO, several types of objects might be consitién
the negotiation:

. The ontology mapping document, when the
whole specification is subject of negotiation;

the semi-automatic semantic bridging process [bfhis
process, a confidence value is evaluated for every
candidate semantic bridge. This evaluation aggesgat
different similarity values resulting from the aysik
carried out upon different dimensions of ontologies.
lexical, structural and semantic). Different evaioa
functions are applied depending on the most rekevan

. The semantic bridges, when each of the semanticdimensions of the ontologies and required semantic

bridges composing
negotiation;

the mapping are subject

of relations. l.e. the semantic heterogeneity arisiragm

different ontologies requires different semantitatiens.

. Parameters of the semantic bridges (e.g. the sefThese are referred as confidence functions. Yeggant

of related entities).

However, the more elements are subject to negmiati
the longer and more difficult it is to achieve aasensus
among agents. Notice that a coarse grained neigotiat
(upon the mapping) is very fast, but a consensuig
hard to achieve, due to the lack of negotiatiorapeaters.
On the other hand, a fine grained negotiation (abgut
the semantic bridges parameters) is easier to \ashipeit
it might be too long and therefore computationally
inefficient.

Another important dimension to consider is the galu
associated to the object of negotiation. In theologty
mapping negotiation scenario, the value of the aljee.
the semantic bridge) is a function relating:

. The correctness of the object, either
correction of the mapping, of the semantic bridge®f
their parameters;

. Pertinence of the object in respect to
envisaged application. In fact, the ontologies rigk
larger than it is necessary for the transactions tthe
focus on the relevant parts.

Other dimensions are also relevant for the nedgotiat
process, but in order to reduce the negotiatiorespthe
following constraints have been decided and stated:

. The negotiation always occurs between two
honest, non-bluffing agents;

. The ontology mapping to agree on
unidirectional, which means that for a bi-directibn
conversation, two ontology mapping negotiation
processes are required. This is especially duddddct

the

its

is

might not know the other's evaluation of the same
semantic relation.

Based on these confidence functions, semantic ésidg
are categorized as:

. Rejected semantic bridges (i.e. whose confidence
value is smaller than the rejection threshgjid t

. Accepted semantic bridges (i.e. whose
confidence value is greater or equal the rejection
threshold .

As referred previously, one of the major problems
faced in negotiation scenarios relates to the aliffy in
determining and supplying convergence mechanisms to
the agents. Negotiation suggests the relaxatiorthef
goals to be achieved by one (or both) agents, atobitith
achieve an acceptable contract, and an as gooasaibfe
one. This introduces two distinct concepts:

. The goals of the negotiation (the features ef th
contract to achieve);

. The relaxation mechanisms.

Mathematically, these concepts might be represented
respectively as:

. An utility function (u), representing the ovdral
goal of the negotiation of the semantic bridgewinich
each parameter of the function is a sub-goal of the
negotiation;

(P, P2,-- @)

. A meta-utility function (U) defining

conditions in which the parameters may vary:
U(p P2,y )

the



It is fundamental to identify the ontology mapping
concepts that are able play these role in the regot
process.

3.2 Negotiation phase

The confidence evaluation function applied in the
generation of the ontology mapping is a good caatditio
play the role of the utility function (u). This fation
plays a major role in the negotiation process aogding it
reduces the efforts of parameterization and cugtatioin,
two hard, time-consuming and human demanding tagks
the ontology mapping process. However, it is our
proposal to distinguish the semantic bridging fréme
negotiation phase, i.e. both phases occur consebuti
First, each agent performs its own semantic briglgin

threshold borderline (tr) defined for the genenmatad the
agent’s mapping is insufficient and should be regtaby
a multi-threshold approach:

. Mandatory threshold {} that determines the
utility function value above which it is fundamenthat
the semantic bridge is accepted by the other agent;

. Proposal threshold Jt above which
semantic bridge is proposed to the other agent;

. Negotiation threshold { above which the
semantic bridge is negotiable.

Therefore, four distinct categories of semanticigpes
are defined according to the confidence value drmd t
previously identified thresholds (Figure 6). Bothuy@r
and Seller classify their semantic bridges accagrdim

the

process, generating a valid and meaningful document

mapping. After that,
composing the mapping are subject to the negotiatio
between both agents.

The confidence value evaluated for each semantic

bridge (csb) is then used as the negotiation vafuthe
semantic bridge, corresponding to the agent condielén
proposing the semantic bridge to the other agent.

Several situations might occur when negotiating a

specific semantic bridge:
. Both agents propose the semantic bridge;

. Only one of the agents proposes the semantic

bridge.
In case last situation arises, one of two situation
occurs:

. The other agent relaxes the confidence value and

accepts the semantic bridge;

. The other agent is not able to relax the
confidence value and rejects the semantic bridge.

In case last situation occurs, one of two situation
occurs:

. The agent proposing the semantic bridge cannot

accept the rejection. In this case, the proposethstc
bridge is considered mandatory;

. The agent proposing the semantic bridge can.

accept the rejection (i.e. the semantic bridge @& n
mandatory).

Since the goal of the process is to negotiatesit i
important to provide the mechanisms so that thentage
are able to revise their proposals about the samant
bridges, relaxing their sub-goals (i.e. individgamantic
bridges) in favor of a larger goal, i.e. a validyreed
mapping document. In this sense, the agent shoaid n
decide a piori on the acceptance/rejection of #raamtic
bridge.

Instead, it should admit that certain semantic dugd
are neither accepted nor rejected: they are ndgetia
Confidence categories account for the pertinencéhef
semantic bridge to the mapping and to the inteipkty
according to the agent. As a consequence, thetimjec

the set of semantic bridges

these categories (.e. SEBS.SEI, 587,
SBX:x e {Buyer, Seller]).
Rejected Negotiable Proposed Mandatory
(SBy, (SEy; (SEg; (SEn;
| | | | ]
0 t, 1, tm 1
confidence value——»

Figure 6. Semantic bridges classified according to

the utility function u(p1,p2, ...,pn) and the thresho  Ids

Furthermore, it is necessary to provide the mecmasi
so that the agent is able to revise its perceptibthe
negotiable semantic bridges. These mechanismsdbeul
embodied in the meta-utility function, as definedthe
hypothesis, but not yet contemplated in the applied
ontology mapping process [5].
The meta-utility function (U) is responsible foreth
definition of:
The parameters variation possibilities;
The priorities over parameters variation;
The conditions under which the variation may
take place.
Through these elements, an updated confidence value
is evaluated ;) for the negotiable semantic bridges that
were proposed by the other agent. di, = t., the
negotiable semantic bridge is categorized as igatat
agreed {E,). Since the meta-utility function determines
priorities and conditions for the variation of the
parameters, it is possible that, for some variation
¢ = t. . It is therefore necessary to iterate across the
different variation possibilities, following the fileed
priorities and conditions. In case it is impossilite
evaluate, = ¢, the semantic bridge is not re-
categorized and is therefore rejected.
As result of this process three groups of semantic
bridges are generated:



. The Accepted Semantic Bridge#st.), those that
were proposed by one of the agents and acceptéheby
other without any relaxation;

. Tentative Semantic Bridges:#.), those that
were proposed by one of the agents, and negotatdd
successfully relaxed its confidence value. Tengdyiv
agreed semantic bridges are subject of the defniti
decision phase;

. Backup Semantic Bridge<¢#;), those that were
negotiable for both agents or those that were neget

exists in the context of a concept instance, a gntyp
bridge only makes sense in the scope of a concilyeh
This leads to the necessity of a completion phase i
which logically required semantic bridges are idfexd
and negotiated. Yet, these semantic bridges aentakly
from those that belong thz. U 58;. For that a flooding
algorithm is applied, emphasizing the
similarity/dissimilarity of neighbor semantic brieg
Through this, a high confidence semantic bridgabie to
positively affect a “near” semantic bridge, and cav{

for one of the agents but the relaxation was not confidence semantic bridge will negatively affechaar”

successful.

The effort made by the agent to re-categorize a

semantic bridge.
Yet, because the completion phase potentially tffec

semantic bridge varies according to the priorities the negotiation balance, the cyclic decision-cortighe

conditions and values of the parameters. The ntdtgru
function is also responsible for the evaluation this
effort, named convergence effort,f). In its simplest
form,
f.5 = ;2 — Cpp, but it can be arbitrarily complex
depending on the several parameters of the (metitity

function(s).

3.3 Decision phase

In order to ensure that the proposed agreement is

advantageous for both agents, it is necessary dinleléf

the is globally advantageous and not only locally

advantageous.

The problem arises due to the convergence efforts
every

made during the negotiation process. For
. re-categorized aSE. a convergence effor,;
is evaluated by the meta-utility function. Converge
efforts should be considered inconvenient to trenagnd
treated as a loss. Instead, the agreement uposathne
semantic bridge provided some profit for the agehén

}-\.!":.r_!

it is re-categorized. This profit is denoted by the

confidence value (csb). In that sense, the balarteeen
profits and losses is a function such:

uGF"'=T' T

Cep — E...
#

it

process runs until no change occurs in one of tiasg¢s.

4. An Ontology M apping Negotiation

the convergence effort may account for Example

Consider the e-commerce scenario where the Buyer
uses ontology O1 and the Seller uses ontology @2. T
correct ontology mapping between O1 and O2 is degic
in Figure 7.

Figure 7. Perfect ontology mapping

Buyer and Seller internally generate their ontology
mappings, further classifying the semantic bridgeise

Depending on the balance value the ent|ty decides t first negotiation phase deals with synchronizingsthsets
agree on the negotiation agreement or to propose an the MF. As result, semantic bridges are grouped

revision of the mapping.

3.4 Completion phase

While the £&_ is the minimum agreed semantic bridge
set, it does not necessarily correspond to a \mdtdlogy
mapping. This is primarily due to the semantic ¢@ists
holding between semantic bridges.

For example, aSB. = (sbl.sb2.sb4.553.,

according to the accepted, tentative and backup
categories, Figure 8. Notice that sb7 was propbseithe
Seller but rejected by the Buyer. During the decisi
phase, the OM-i supports Buyer and Seller achiewng
consensus about tentative semantic bridges.

The effort for sb3 is acceptable for Seller, thbe t
process follows for the completion phase with
OM-i detects that sb4

semantic bridge between properties (i.e. a propertyrequires sb5, thus it proposes the re-classifinatibsb5
bridge) should be enclosed in the scope of a sémant to 5Z., so it can be decided by both agents. At this tpoin

bridge that relates the domain concepts (i.e. aceuin
bridge) of the properties. l.e. because a propeaiye

5B, = {sb5}.

Because this phase changed the sets, the
decision phase takes places once again. Now, abawnts
to decide ifS5. is acceptable for both agents. In fact, the



resulting balance is even more near zero than guevi reputation and trust play a fundamental role in the
and therefores 8, = {sb1.552, 554, 553, 553). According process. With the emergence of social web in géasch
to §2. no completion changes are required and the of social networks in particular, users frenetigatarted
process ends. producing experience classifications and reportshefr

Buyer Market Facilitator Seller _experiences. _It is our convi_ction that the est@leltijs
infrastructure is a starting point for the automatiand
st SB, quality improvement of the e-commerce negotiatian i
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negotiation process, integrating information from
SEY different sources, including social networks anggtag
repositories. Furthermore, MF must collect (in gale
way) relevant information respecting the negotiatio
Figure 8. Earlier negotiation state including the established ontology mapping congractd
relate these with the success measures of theatien.

results. MF is then called to actively participatethe
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SBE,
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A big challenge for communicating software agests i
to resolve the problem of interoperability. Throutite
use of a common ontology it is possible to have a
consistent and compatible communication. However, w
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