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ABSTRACT.Traditionally, research in electronic negotiations supptas concentrated on mono-
lithic negotiations,i.e. negotiations in which parties are unitary decision enstién this pa-
per, a model for non-monolithic electronic negotiationsnisoduced. This model, named the
contract-group-message model, integrates a multiversomiract model, and support for group
dynamics and message exchange. Design of support systenafmonolithic electronic ne-
gotiations based on the contract-group-message modesés@esented in this paper.

RESUME. Les travaux de recherche sur les négociations électrosigssistées par ordinateur
ont traditionellement pour objet I'étude des négociatiomsnolithiquesj.e. des négociations
dans lesquelles les parties engagées sont considéréesecdesrentités décisionnelles uni-
taires. Dans cet article, un modeéle pour les négociatioestébniques non monolithiques est
introduit. Celui-ci, appelé « contrat-groupe-messagente¢gre un modele de contrat multiver-
sionné et un support pour la dynamique de groupe et les éelsadg messages. La concep-
tion de systémes d’'aide aux négociations électroniqueswaolithiques basés sur le modéle
contrat-groupe-message est également étudiée dans agéart
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1. Introduction

In the field of electronic negotiations, many taxonomies ejatiation processes
(Lomuscioet al., 2001)(Wurmaret al., 2001)(Strobekt al., 2003) have been pre-
sented in the literature: single-attribute vs. multiiatite, single-item vs. multi-item,
two-parties vs. many-parties, etc. Little attention hasrbaccorded — at least in the
research area of electronic negotiations — to the distindtietween monolithic and
non-monolithic negotiations. Traditionally, researclelactronic negotiations support
has concentrated on monolithic negotiatiod®nolithic negotiations are negotiations
in which all parties are monolithi¢.e. each party behaves asiaitary decision entity
On the opposite, non-monolithic negotiations are negofiatin which some parties
may be non-monolithic.

A non-monolithic party consists of many persons with vaiperceptions and
goals A non-monolithic party may be a family, an enterprise, ablplygroup, or
even a nation, depending on the negotiation process. Aneashnon-monolithic
negotiations could be the negotiations concerning the icobitween Israel and the
Palestine. The Camp David negotiations analyzed in (Rdiff82) is another example
of non-monolithic negotiations.

In non-monolithic negotiations, not only parties are negotg with other par-
ties (external negotiations), but members of a given pary megotiate with other
members of the same party (internal negotiations), as fiee@eptions and goals are
different. It may happen that individuals, not necessadfresentatives, from various
parties negotiate directly (cross-parties negotiatio@®ntrarily to external negotia-
tions, the cross-parties negotiations cannot lead to argrajreement that may end
the negotiation process. Cross-parties negotiationdlydake place when some is-
sues involving a high level of expertise have to be solvedhigcase, representatives
may decide to speed up negotiations allowing their respeekperts to negotiate
directly.

Three categories of support for the negotiation process beagistinguished:
process support, decision automation, and decision stigBangaswamyet al.,
1997)(Yuaret al.,2003)(Kerstert al.,Dec. 2001). Decision support systems provide
tools to organize information, develop negotiation styas, and evaluate negotiation
offers. Agent-based Negotiation Support Systems (NS8jrgt to automate nego-
tiation through the use of software agents over an eleanmeidia. Process support
systems provide communication means for negotiators. d3ssupport systems are
used in the place of a negotiation table. The format of exgharetween parties,
and the dynamics and procedures of the negotiation praszassé¢he basis of process
support system design.

In the case of non-monolithic negotiations, a decision supgystem would be
difficult to design and use for two reasons. First, the coxipleof the parties, as
decision entities, is high and current decision supportei®dre not adapted to non-
monolithic parties. Second, interactions taking placerdumnternal/external/cross-
parties negotiations implies complex relationships betweegotiators’ perceptions,
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goals, and decisions, which are difficult to model and de#h.wWithout decision
support, decision automation is not possible. On the othadhthere is a need for
process support systems to facilitate the negotiationga®icproviding negotiators
with support for parallel internal/external/cross-pagthegotiations.

For the reasons presented above, we focus on computer $dppaon-mono-
lithic negotiations oriented towards negotiators’ neefdigent technology and auto-
mated negotiations are not addressed in this paper, alththegy may probably take
advantage of the proposed model.

Two main approaches for process support systems may beglisgthed (Schoop
et al.,Jan. 2001b):

—a communication-based approach: in this approach, thetiaign process is
considered as a complex communication process in whichtia¢gis, via message
exchange, are arguing to reach an agreement. Communicatinagement systems
manage the structure of messages that are exchangedhdjraitibiguity of interac-
tions among negotiators;

— a document-based approach: in this approach, the négotabcess is consid-
ered as a collaborative authoring process in which negosiatre editing a contract
in a collaborative manner. Traditional document managersgstems support the
evolution of documents by keeping track of different vensio

As stated in (Schoogt al., Jan. 2001b), “there can be no separate document and
communication management for effectively supporting tetedc negotiations”. In
the case of non-monolithic negotiations, a third aspecttbde® taken into account:
group dynamics. Therefore, we argue that three elementstbde taken into account
for an efficient support for non-monolithic negotiationscdment management, com-
munication management, and group dynamics. These threeete are required for
negotiation support systems for non-monolithic negatiaias:

— the document management element is required to model jbetalh the nego-
tiation processes.e. the contract to be negotiated,

— the communication management element is required to ntbdeineta-data
about the negotiation processes, communication exchange about the negotiation
processes,

— the group dynamics element is required to model sociattres in which the
negotiation takes placee. negotiating groups.

The three elements presented above are not conclusiver @thgonents of a
negotiation system, such as computer support for stratefpe proposition offers,
may be included in the proposed model. However, it shoulddiieed that the three
elements presented above are inherently related with themanolithic aspect of the
negotiation processes, while other components are uswddiied with a negotiator’s
perceptions/goals concerning the negotiation process.
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In this paper, a model for electronic non-monolithic negtdins is presented. This
model, named the contract-group-message model, includesitaact multiversion
scheme, support for group dynamics and message exchangeprdposed model
does not rely on any assumption concerning the type of nomelitbic negotations,
e.g. coalition formation in multi-lateral negotiations or madted negotiations. The
paper is organized as follows. In section 2, the contragtigrmessage model, which
consists of a contract model, a group dynamics model, andaage exchange model,
is presented. Then, the concept of group protocol, useduotsate the interactions
among negotiators within a group, is detailed. Next, thdgesf support systems
for non-monolithic negotiations with the help of the propdsnodel is discussed in
section 4. A presentation of existing related work is giverséction 5. Section 6
concludes the paper.

2. Contract-Group-M essage M odel

Three aspects of the negotiation process may be distinggiisithe case of non-
monolithic negotiations: contract edition, group dynasnand message exchange.

2.1. Contract Model

In non-monolithic negotiations, the available amount dbfmation is high. Ne-
gotiators may feel difficulties to apprehend all availaldéad Negotiators cannot keep
track of all the information generated during the negatiafprocess. The cognitive
overload results from the fact that each individual’s céyao process information
remains fix while a group generates more data than a singteper

The cognitive overload forces negotiators to forget infation. However, forgot-
ten information could be useful to prepare or modify negdimiiastrategies and tactics.
Negotiators would benefit from mechanism giving them actegsist information.

As a consequence, a contract being the object of non-mbiwliegotiations
should be amultiversioncontract. In the proposed contract model, a multiversion
contract consists of various versions of the contracts,esofrthem being offers or
counter-offers, while other versions could be draft versidr his implies that contract
versions must be associated witlversion type A version type can be for instance
“draft”, “offer”, or “counter-offer”.

Contract versions are organized as an directed acyclichgiaphecontract ver-
sion graph edges capture the “answers to” relationship between thecsowersion
and the target version. In Figure 1, contract version 14.4ni answer to contract
version 1.1.

The “directed acyclic” aspect of the contract version grafdbws a contract ver-
sion to answer to many versions. In Figure 1, contract vari@.2 is an answer to
both contract versions 1.1 and 1.2.
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Version 1 &

Version 1.1.1 Version 1.1.2
Figure 1. Example of contract version graph

More formally,

VersionGraph = ({Version}, {Oriented_Arcs})
Version = (VersionID, type)
Oriented_Arcs = (Version_src, Version_dest)

A contract version consists of a set jmdirts A part is an atomic data unit. Its
semantical and syntactical definition cannot be given amwarcontracts may use
parts of different kinds. Examples of parts can be an XML &ptnan image, a link
to a Web page, or some data capturing the structure of a cbasa list of references
to other parts.

In the proposed contract modelnaultiversion contractonsists ofmultiversion
parts while a given contract version consists of given versiohthese parts. It is
assumed that all the versions of a contract are composed ghthe set of parts. Dif-
ferences between contract versions are reduced to diffesdretween part versions.
If a part is missing in a given contract version, the versibthis part in this contract
versionis null. Adding a new paptto a given contract versiancauses the addition of
a multiversion parf to the whole multiversion contract. The value of a newly atide
multiversion part i for contract versior, and it isnull for all the other contract
versions.

Some multiversion parts may point to other parts to captueestructure of the
contract. Such parts are calledmposite multiversion partsA simple multiversion
contract may consist of several multiversion parts, eaghoadeling a contract para-
graph, and a composite multiversion part modeling the &irawf the contract as a
paragraph list. Another contract with additional semanti@y consist of multiver-
sion parts modeling various, semantically different cacitparts, a multiversion part
modeling the price, another multiversion part modeling Wegranty, etc. A more
complex contract may consist of composite multiversionig@r capture a tree struc-
ture of contract parts. The paragraph concerning the praethen be part of a section
concerning offers, which is a part of the contract. At a higkeel of abstraction, the
structure of the contract may be complex, modeling semawnficvarious parts of a
contracte.g.addenda.
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In the proposed contract model, a fixed structure of corgiiaatot assumed. The
proposed contract model does not limit contracts with régartheir structure and
allows new contract structures to be built on the top of theppsed multiversion
contract model. Therefore, advanced contract structergg(ee structured contracts)
may be built using the concepts of multiversion members anltiversion composite
members proposed in the multiversion contract model.

One-to-many relationships between part instances andsmtnersions are imple-
mented agssociation tablesAn association table associates each part instance with
at least one contract version. An association table cansfstows, one row per part
instance. Each row is a paiipartInstanceID, set of contract versions
associated with the given part instance).

0

0.1 0.2

0.2.1

o
N
[N

Figure 2. Example of a version graph

mvPrice
mviD: 11353427
sviD contents svID contract versions
svg | “price: 30€” svg | verg,verg.o.o
sv; | “price: 25€” sv1 | verg.1,vergsa
svy | “price: 20€” svg | vergo
version parts association table

Figure 3. Example of a multiversion part for price

Figures 3 and 4 illustrate the representation of two muisicen members of a
multiversion contract. The contract version graph is aggiito be the one presented
in Figure 2. The contract consists of a price and a warraritg. Structure of the asso-
ciation table for the price is presented in Figure 3, whikegtructure of the association
table for the warranty is presented in Figure 4. Analyzimgudtaneously association
tables for price and warranty, one may notice that price aadamty are dependent
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mvWarranty

mvID: 22353438

svID contents svID contract versions
svz | “global warranty” svg | verg,vergo.o
svg | “US warranty” svg | werg.1,verg.a.q

null | verg.o

version parts association table

Figure 4. Example of a multiversion part for warranty

clauses, each new warranty corresponding to a new priceiaed/grsa. This result
is obtained only from syntactic informatioire. the relationships between negotiators
proposals. No semantics concerning price or warranty isvknd herefore, associa-
tion tables may be used as the basis for analysis of the @igotprocess.

The contract model may be simply formalized as follows:

MvContract = (VersionGraph, {MVPart})
MVParts = ({PartInstance}, AssociationTable)
PartInstance = (PartInstanceID, PartInstanceValue)

AssociationTable = {(PartInstanceID, {VersionID})}

Beside contract model, various actions may be executed.Kiwebof actions on
the contract may be distinguished. Modifications of theieergraph take place with
the help ofversion actions creation of new versions of a given type and modifica-
tion of existing version types may be examples of versioioast Modifications of
contract versions take place with the helpedition actions Edition actions may for
instance allow for reading, editing, deleting, or addingeavpart.

2.2. Group Dynamics Model

In non-monolithic negotiations, groups consisting of maagotiators, potentially
from various parties, are the basic negotiation unit. Evéenwa single negotiator
works alone on a proposal, it may be considered as a groupstioagsof only her-
self/himself. Therefore, it may be stated tharoup is a non-empty set of negotiators

Groups evolve: a negotiator may join or leave an existingigra group may split
in two or more groups, two or more groups may merge into a siggbup. Group
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dynamics may be modeled by a setgrbup actions The following group actions
have been identified:

— create action: creates a new group;
— join action: adds a negotiator to the set of negotiators of ariegigroup;

—merge action: creates a new group consisting of the union of tha sétnego-
tiators of at least two groups;

—end action: deletes an existing group;

— leave action: removes a negotiator from the set of negotiatormoéxsting
group;

—split action: creates at least two groups from an existing grouiptla® union
of the sets of negotiators of the created groups equals thef seegotiators of the
existing group.

Create @ @ Join ‘ ' Merge
s _ O
End Leave Spht

Figure5. Group actions

Group actions are illustrated on Figure 5. Dots represegtigtors while circles
represent groups. One may notice that, as shown on Figunetbef@plit and merge
actions, a given negotiator may participate at a given timmaany groups.

The introduction of the notion diVorld as the root-level group allows to reduce
the set of basic action related to group dynamics. Woeld contains all negotiators
and all groups are its descendants. Usingloeld concept, areate action may be
seen as &plit action on théWorld, while theend action may be seen asmarge
action with theworld.

2.3. Message Exchange Model

In a communicative approach, negotiations can be modeledsasictured mes-
sage exchange. In this approach, negotiators are excliamgissages related to the
negotiation proces®.g. counter-offers or additional information concerning aegiv
offer. The structured aspect of the message exchange mayfcom the introduction
of message types (Schoepal.,2001a). The following message types have been iden-
tified: offer, request, counter-offer, accept, reject,fodom and information. Message
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types are used to specified the intentions of negotiatorsaliit misunderstanding
that may occur during communication.

Moreover, some constraints may be set on sequences of reesgss to avoid
communication non-senses. It makes no sense to answer estéquadditional in-
formation by a counter-offer. A set of possible sequencesedsage types constitutes

acommunication protocol

In non-monolithic negotiations, message exchange is mitdd to messages con-
cerning the contract. Messages may for instance explainaniggotiator is leaving
a group. Therefore, message exchange should be extendedltwith dynamics of
groups. Such an extension implies additional message .typlesse message types
should reflect actions related with group splitting, meggexclusion, etc.

In non-monolithic negotiations, a message consists of:

— some contents, usually a non semantically formalized text
— a message type, used to structure message exchange;
— potentially an action: the action can be version actioitjadaction, or group

action.
Message exchange model
Message exchange »

Contract Model

suonoe dnoin
SUONOE UONIPH
SUOT)OR UOISIOA

Group dynamics model%
j » Version graph

Figure 6. Contract-group-message model

The whole contract-group-message model is illustratedjare 6. Itintegrates all
three models: contract model, group dynamics model, andagesexchange model.
Any kind of action that triggers an external program, such.gsa proposal evalution
tool or a brainstorming framework, may be integrated wit phoposed model.
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3. Group Protocal

Based on the contract-group-message model, the intenaciimong negotiators
within a given group may be structured bgeup protocol

As stated in (Kerstemt al., 2004), “the protocol is a formal model, often rep-
resented by a set of rules, which govern software procesdigjsion-making and
communication tasks, and imposes restrictions on a@s/itirough the specification
of permissible inputs and actions”.

In the case of non-monolithic negotiations, potentiahditis, inputs, and actions
may be different in every group. Therefore, the interatiam®ng negotiators in non-
monolithic negotiations may potentially be structured idifferent way within each
group. Thus, each group may potentially be ruled by a diffepeotocol.

3.1. Behavioral Elements and Roles

Let's first define the concepts bEhavioral elemerandroles which are the fun-
damental bricks of group protocols based on the contramtfgmessage model.

The concept obehavioral elements required to model relationships between
actions and message types.

Behavioural element. A behavioral elemeris defined as a coupl@lessageType,
Action).

Action Message Tyf

/ rejectOffer

leave

logout

Figure 7. Example of 1-to-n relationship between action and messgugst

The relationship between actions and message typesa-®arelationship. In-
deed, a 1-to-n relationship between action and message tyagexists, as illustrated
in Figure 7. In the presented example, one action dtre action, triggered by a
negotiator which wants to leave an existing group — may becés®ed with various
message types, such asject0ffer, when a negotiator wants to send a message
concerning offer rejection, drogout when a negotiator wants to log out the system.

Reciprocally, a 1-to-n relationship between message typkagtions may ex-
ists, as illustrated in Figure 8. In the presented examplmeasage type — the
reject0ffer message type, triggered by a negotiator which does not taqapvi-
ously proposed offer — may be associated with various agtguch as aeave action
to leave an existing group end action to delete an existing group.



The Contract-Group-Message Model 433

Message Type Actior

leave
rejectOffe<

end
Figure 8. Example of 1-to-n relationship between message type amshact

The concept obehavioral elemengénables n-to-n relationships between actions
and message types.

Role. A Roler consists of a set of behavioral elements, deneggcand a role name,
€.g.buyer, seller, Ormoderator.

normal negotiator

accept message  send message  reject messag

moderator

Figure 9. Example of n-to-n relationship between behavioral elesiand roles

The relationship between behavioral elements ek is a n-to-n relationship,
as presented in Figure 9. First, in the presented exampéerade — themoderator
role — may be associated with various behavioral elemeunts, as “send message”,
“accept message”, or “reject message”. Second, on the sramepée, the behavio-
ral element “send message” is associated with many role$, a8 “moderator” or
“normal negotiator”.

Social Behavioural Element. For a given role, the set of pairgrole_name, be),
with be € 7. is denotedr,.,. A pair (role_name, be) is called asocial behavioral
element

Using the example presented in Figure 9, the social behavidement(mode-
rator, accept message) is defined, while the social behavioral eleménbrmal
user, accept message) iS not defined. For the roleoderator, ryy iS a set con-
taining the following social behavioral elementsioderator, accept message),
(moderator, send message), (moderator, reject message).

3.2. Group Protocol Definition

In the proposed model, a group protocol is a formal modeliesgnted by a fi-
nite state machine, which govern negotiation processdsmét group, and imposes
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restriction on activities through the specification of pesible actions depending on
both the state of the negotiation process and social rolastfg negotiators.

The base concepts of the proposed model are the same as ¢hednagpts un-
derlying the finite state machine model: a group protocokein of a set oftates a
set of permittednputs atransition function astart state and a set oénd statesThe
transition function returnsrue if a given input may cause a transition from one state
to another statefalse otherwise.

In the proposed model, the notion of input has been exteradtzdké into account
social aspects of negotiation processes. An input is defased social behavioral
element. Therefore, the set of possible transitions depénth on social roles of
negotiators and triggered actions.

It should also be noticed that the notion of role is assodiatih both a group
and a negotiatoi,e. a negotiator may play various different roles in differerdggps.
Moreover, a given role may be played by various negotiatatisinva given group,
e.g. many buyers may negotiate within a group in which an auctiocgss is taking
place.

Group Protocol. A group protocop consists of:

— a set of state§,

— one starting statey € S,

— a set of ending stat€%.,,4ing C S, With so & Sending.
— a set of rolesk,

— atransition functiott from (S — Sending) X S x J Tseb 10 {true, false}.

reR

3.3. Group Protocol Validity

The former definition specifies the basic requirements fougprotocols. It links
the notions of states, roles, and behavioral elements. kewthe former definition
does not ensure that such protocols are valid, neithertatally, nor semantically.

Structural validity. A protocol isstructurally validiff:

1) there is a path from the starting state to all states,

2) there is a path from every state to an ending state,

3) from a given state, there is only one transition assoacidtie a given social
behavioral element.

The two first conditions ensure that no state are neitheranzessible (and there-
fore should be suppressed from the protocol), nor leadirgléek in the negotiation
processi.e. forbids the negotiation process to be finished.

The third condition ensures that no ambiguity exists in aigrprotocol. An am-
biguity may occur when two or more transitions associatet ame social behavioral



The Contract-Group-Message Model 435

elemente may lead to two or more states from a single stattn this case, it is not
possible to decide to which state the social behavioral etebe leads to.

Formally, the last condition for structural validity may flemulated as follows:

Vs € (S — Sending): 3(si, sj) € 52, seb € U, e Tseb
t(s, s;, seb) = t(s, s;, seb) = true = s; = s;

Semantical validity. A protocol issemantically validff:

1) all transitions to ending states are associated withabbehavioral elements
containing an ending action,

2) social behavioral elements containing an ending actiemssociated only with
transitions leading to ending states.

An actiona is anending actioniff the life of the groupg ends when action is
called in groupy. The life of a groupy ends when no more message can be sent to
groupg. The set of ending actions of a given protocol is dendieding Actions.

One may notice that the group action end is obviously an gnalition.

The first condition ensures that a transition leading to alirgnstate really ends
the life of the group. The second condition ensures that themprotocol cannot be
“interrupted” by a transition associated with an endingaact

Formally, the first condition for semantical validity may foemulated as follows:

\V/(Sia S5, Sebk) S (S - Sending) X Sending X UTGR Tseb,
t(s;, 84, s€bg) = true = ay, € EndingActions

whereay, is the action associated with the social behavioral elemént

The second condition for semantical valitidy may be forrtedaas follows:

V(Sia Sj,Sebk) S (S - Sending) X (S - Sending) X UTGR Tseb,
t(ss, 84, s€by) = true = ay, € EndingActions

The concepts of structural validity and semantical validite illustrated on Fi-
gure 10. The case a) is an example of a valid group protocdle wte cases b) and c)
are respectively examples of structurally and semanyigaialid group protocols. In
the case b), the group protocol is structurally invalid feo reasons: first, there is no
path from the starting state to the state Second, there is no path from the statéo
the ending state,. In the case c), the group protocol is semantically invadidtivo
reasons: first, the transition, which is not associated with an ending action, leads
from the states; to the ending state,. Second, the transitio3, which is associated
with an ending action, leads from the staido the states, which is not ending state.

4. Designing Support Systemsfor Non-Monolithic Electronic Negotiations

The proposed contract-group-message model may be useditmd®ipport sys-
tems for non-monolithic negotiations. Following the mgdgplecification of a support
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Figure 10. Examples of a) valid, b) structurally invalid, ¢) semantiganvalid
group protocols, wherag, s1, ..., s4 are statess, being the only ending state, and
t1,t2,...t5 are transitions,t; andtg being the only transitions associated with an
ending action

system for non-monolithic negotiations involves threeaarecontract specification,
message exchange specification, and role specificatioreslathelement to be spe-
cified during the design of a support system for non-moniglittegotiations is the

protocol definition.

4.1. Contract Specifications

Before the negotiation process starts, the object of thetisgpn and the way it
is represented and accessed as a document (contract) Hawepecified. This spe-
cification aspect, named contract specifications, imphiesspecifications of contract
parts, as well as specifications of methods to access theactiite. version and
edition actions.

4.2. Message Exchange Specifications

Before the negotiation process starts, the way negotiafitirsxchange messages,
as well as the messages they may exchange, have to be spethisdpecification
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aspect, named message exchange specifications, implgEsatiéications of available
message types, as well as specifications of negotiationqwtst (cf. Section 3.1).

4.3. Roles Specifications

An individual may play various roles during the negotiatimmocess. Roles are
used to define and control the prerogatives of negotiataiaglthe negotiation pro-
cess. Arole is defined by:

LI T

— arole identifier, such as “buyer”, “seller”, or “moderator

— a set of available version actions: used to control acoas®tversion graph (not
everybody should be able to create a counter-offer version)

— a set of available editing actions: used to limit accesiéadbcument contents
(not everybody should be able to modify the price clause);

— a set of available group actions: used to control the céipabiof negotiators to
influence the group dynamics (not everybody should be abtectate new groups or
to end a group);

— a set of available message types: used to control messaharge (not every-
body should be able to post a binding message).

4.4. Protocols Specifications

When roles have been specified, the next step consists iifydpgwarious group
protocols which may be used during the negotiation processrticture interactions
among negotiators within multiple co-existing groups.

The protocols specifications may be summarized to the fatigwet of tasks:

— identification of groups that may be constituted during wimle negotiation
process,

— for each group, identification of roles that may be playetthiwithe group,

— for each group, identification of all potential states & tfnoup,

— for each group, specification of transitions leading frame state to anotherg.
specification of the transition function.

5. Related Work

Three approaches to negotiation support systems are afydartinterest for non-
monolithic negotiations, as they address partially som#hefthree previously pre-
sented elements: th&gora approach, thédoc.Comapproach, and thdleSSyap-
proach.
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In the first approachi,e. the Agoraapproach (Cellargt al., 1998), negotiators
are exchanging messages in virtual negotiation rooms whbaeliting a contract. The
most interesting aspect of this approach is the idea of coeahinessage exchange and
contract edition. However, it lacks support for group dyiemMoreover, both mes-
sage exchange model and contract edition model are too esifophon-monolithic
negotiations: the message exchange is modeled as a listioftpkt messages; the
contract model allows negotiators to work simultanouslyanous clauses of a given
version but does not track relationships among versions.

The second approache. the Doc.Comapproach (Schooet al.,2003)(Schoop,
2001)(Searle, 1969) (Weigaedlal.,2003), is based on a communicative approach and
models the negotiation process as message exchange oniaersidh contract. The
most interesting aspect of this approach is the idea of tstred message exchange
with the introduction of message type and message exchangeepl. However, the
lack of support for group dynamics and a too simple contraciening scheme — only
one version may be modified at a given time — are a major olestacn application
to non-monolithic negotiations.

The third approach,e. the NeSSyapproach (Picard, 2002)(Picard, 2003)(Picard
et al.,2002), addresses the problem of mass electronic negaiatin this approach,
the negotiation process is modeled as a multiversion ccindirad analysis tools are
provided to build synthetic views of the negotiation pracegven if the contract
versioning scheme proposed in this approach may be usedfemonolithic negoti-
ations, this approach lacks support for both group dynaamdsmessage exchange.

6. Conclusion

Non-monolithic negotiations have received little attentifrom the electronic
negotiations research community, even if negotiators #iendacing this kind of
negotiations. The proposed contract-group-message nagdslat providing a base
for process support systems for non-monolithic negotistidntegrating three ele-
ments: collaborative edition of the negotiated contragssage exchange and group
dynamics. To our best knowledge, it is the first model for gtatc support to non-
monolithic negotiations.

It integrates two approaches to negotiation process stppstems — document-
based and communication-based approaches — which werkyusakated, although
complementary. The proposed multiversion contract mdtiela negotiators to work
in parallel on various contract versions, which correspaondhe reality that negotia-
tors are facing in non-monolithic negotiations. The mesesaghange support allows
negotiators to argue on the negotiation process in a mooasifivay as the introduc-
tion of message types may be used to limit ambiguities whiely arise during the
communication. One may also notice that, as actions may &euéxd onlyia mes-
sage exchange, the edition process is linked with the corwation process. There-
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fore, not only the contract versions may be retrieved but tils messages associated
with the various contract modifications.

The introduction of the group dynamics leads to introductié new actions. As
for collaborative contract edition, the group dynamicdasely coupled with the mes-
sage exchange, as group dynamics always take placeessages. Therefore, nego-
tiators have to justify their group “behavior”, as they héaweend a message to other
negotiators te.g.join, split or leave a group.

The notion of protocols based on roles and behavioral elesr@rables the design
process support systems that would take into account bafllstharacteristics of
negotiators -via roles — and features offered by a given systewe-actions.

A prototype is currently developed to estimate the periieeaf the contract-
group-message model for non-monolithic negotiations. Aglex task is the deve-
lopment of the graphical user interface, as in the case ofmonolithic negotiations,
negotiators have to face a high amount of data which shoutddsented in a compre-
hensible way. This implies that the graphical user interfsitould take into account
the notion of “social context”, which is related with the rwts of group and action:
a negotiator may like to check who is working/has left/has jo her/his group, an-
other may like to have only access to all messages she/hexblaarged with other
negotiators from the beginning of the negotiation.

Among future works, as explained above, the notion of “raleuld be extended
to take into account not only behavioral elements but aledghcial context”. More-
over, further modeling to ensure coherence of message pme&vailable actions
would be a valuable contribution to the presented model.
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