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L'AIDE A LA DECISION ET A LA NEGOCIATION DE GROUPE
EN SITUATIONS EVOLUTIVES : LE CAS D'INFORMATIONS NON PARTAGEES

RESUME

A partir de la méthodologie "Evolutionary Systems Design" (1), on traite
de 1'aide & la décision et 3 la négociation en situations évolutives a
acteurs muitiples dans ie cas d'informations non partagées.

Une situation d'informations non partagées - c'est-a-dire sans partage
compiet de 1'information - est associée & ce qu'on appelle couramment
une situation "non-coopérative" dans la littérature des SIAD.

Lorsqu'il n'y a pas de partage compiet de T'information, on se trouve

en présence du jeu 3 information incomplate de Ta théorie des jeux.
Ce jeu est, en général, évolutif.

On s'intéresse ici & la facon dont le SIAD MEDIATOR (2) peut contribuer &
1'évolution de la représentation du probléme de groupe. I1 s'agit d'un
processus de recherche de consensus par partage (ici partiel) d'informa-
tion pouvant occasionner 1'adaptation et la restructuration du probiéme et
fajire 1'objet de compromis.

(1) “Conception évolutive des systémes évolutifs”.
(2) Systeéme Interactif d'Aide a 1a Décision et & Ta Négociation de Groupe.
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GROUP DECISION AND NEGOTIATION SUPPORT IN EVOLVING,
NONSHARED INFORMATION CONTEXTS

ABSTRACT

Based on evolutionary systems design (ESD), group decision and negotiation
support in evolving, nonshared information contexts is discussed. A non-
shared information context-one without full information sharing- is asso-
ciated with what has been loosely calied a “noncooperative” context in

the group decision and negotiation support systems (GDNSS) Titerature.
Without full information sharing, we have a game with incomplete infor-
mation that, in general, is evolving. The paper discusses how the GDNSS,
MEDIATOR, supports evoiution of the group problem representation - a pro-
cess of consensus seeking (through information sharing, here partial) sub-
ject to problem adaptation and restructuring within which compromise is

possible.

Keywords : group decision, negotiation, evolving contexts, nonshared in-
formation, evolutionary systems design.



1. GROOP DECIS_ICN AND NEGOTTATION SUPPORT SYSTEMS: =~ EVOIUTIONARY

SYSTEMS DESIGN AND MEDIATOR

Group decision and negotiation support systems (GINSS) provide
decision support 1n .problars involving multiple decision ﬁakers, thus
extending decision support systems (DSS) for single decision-maker
situations. |
| Shalkun (1988). develops evolutionary systems design (ESD) as a
_meﬂnodology for problem definition and solution (design) in complex, |
self-organizing  contexts involving mzltiplayer; milticriteria, ill-
structured (evolving), dynamic problens. ESD is an- artificial
J'_ntelligenoe framework for GINSS.
A central concept .in ESD for GDNSS is the evolving group (coalition) '
problem representation based on the union ‘of individual-player problem
representations. An individual or group proble::ﬁ representation consists
‘of relations Ibetween "decisions or .oontrols, goals, criteria and
preferences; also a goéls/vélues relation relating goals to values. |
Policy making may be viewed as the design of purposeful systems to
* deliver values to participants in the form of operaﬁional goais.
| mplementaﬁibn of this concept has been initiated in the GINSS called
MEDIATOR (Jarke, Jelassi and Shakun 1987). MEDIATOR is based on ESD and

_database—centered implementation.

1.1 Group Decision and Negotiation Setting Overview

Following ESD in- Shakun (1988), a group of N players (who may change



overl .t:'n.se) is involved in a multiplayer decision probiem‘ (game) . A |
subset of the set m of N players can cooperate and form a coalition C
(¢ € m ) vhich, at either extreme, can be M itself, the grand
coalition, or an ixﬂividhal player. Coalition C may also change over
time. Followmg game theory termmology, cooperatlon means enfomable
agreements are pemltted w1th:.n coalition €. A human mediator mpports
the problem solving process of coalition C and he in turn is supported
by the GDNSS, MEDIATOR. C is the set of all other players not in
coalltlon C who the:mselves can form one or more coalitions. We note
that cooperation is’ poss1b1e -only within coalitions so between
coalitions -- between C and C — the gamels played ncncooperatively.
Otherwise,' if ¢ and Ecoopei‘ate, they can form the'graxﬂ coelition C =M,
Using MEDIATOR, the mediator aids coaiition C's players J.n building |
a public (common) joint (group) problem’ repxesentatlon of the
negotiation based on the union ‘of individual-player problem
representations. The ne_gotietion problem- represerr_l:ation——shcvm by
bIEﬁ)IA’IOR graphically or as relationai data in matrix (spreadsheet) form-
-involves four spaces and consists of mappihgs from control (decision)
‘ space to geal space to cfiteria space (and .th'rough marg:l.nal utility
functions) to preference (here utility) space. If goals are not risky,
they are used directly as criteria. problem representatlon for a
group of ‘three players, Table I, is taken from Jacguet-lagreze ard
: Shakun (1988) and will be used in section 4. The negotlat:l.on problem
representation also mcludes a goals/values relation relating goals to
values. The various spaces c_:an be redefined th.le using MEDIATOR. For

use of a heuristic goals/values referral process to r_edefihe gbal space,



see Shakun (1988).

At each stage of the negotiations, the publlc joint problem

representation shows the acknowledged degree of consensus (or conflict)
among coalition c's players, i.e., at each stage this joint problem
representation may show different individual-player problem |
representations. The ei'olution of problem representation can be_.
described_'as a pi:ocess of consensus sedc_mg (through sharing of views
which constitutes exchange of information) subject to problem adaptation
and restruet:uring within which compromise is possible. At any stage,
the mediator .can support compromise through use of axiomatic solution
concepts and/or oohcession—ﬁla}dm procedures J.n the MEDIATOR.model base.
Camputer display of the evolving problem represéntatioh can be used to
support continued — seeking.. . In each épace (control, goal,
- criteria and preference) the negotlatlon pmcess represents adaptive
change, i.e., mappings ofgm:ptargetazxi feas:.ble sets in seeking a
solution--a single point (or set) intersection between them. For
. further methodological discussion, see Shakun (1988).
In the basic scenario as described above,- we think of the mediator as
. supporting the negotiations and in turn being supported by MEDIATOR, but
. not himself deciding on them. However, MEDIATOR should also be useful
in compulsory arbitration where the mediator decides (chooses) the
solution. In some contexts, the mediator canbe a group leader, e.9.,
| the pres::.dent of a campany, who finally makes a decision supported by
MEDIATCR. In other contexts, MEDIA'IOR could support the playexs
directly without the use of a hmnan nedlator.

1.2 Database-Centered DSS Design overview



The database—centered approach enbeds the decision models and user
interfaces of a DSS in a database mnegement envirorment which prcv1das
them with data, stores their execution sequences, and retains their
results— includes not only data menagement but also model management
and multluser aspects.

In the negortlatlon support setting discussed here, the database is
also used as a commnication center among the mediator and the players.
Besides providingr the initial data underlying -the problem. to be solved,
the data base managerrent systeﬂn manages the evolving group problem
representation. mrthenmre, it provrdes a large number of tools for
‘generating this problem representatlon and protecting it aga:l.nst
'unauthorlzed Or erronecus access The general system arclutecture is
- shown in Figure 1 taken from Jarke, Jelassi and Shakun (1987).

FIGURE 1

‘In . Figure i,‘ each player and the mediator employ a. single-user
. perconal DSS which has the traditional three ocomponents of nodel
: mpagemeht, data mamgemeﬁt, and dialog management (Sprague and chrlson,
1§82). '.At present, the single-user DSS for the players,makes use of
PREFCAIC - an interactive program for preference (utility) assessment
(Jacquet-Tagreze, 1985; Jacquet-lagreze and Shakun, 1984) . : In an
ermanced versien for the mediator, the marginal utility functions for
.twoormreplayerscanbeshmnontheeanegramicalaxesto
facilitate comparison. |

The dlalgq manager is respons:.ble for effective interaction between



the sysﬁeln and its users, namely, each playér and the human mediator.
It provides_ me_riu _manage:reht, screen composition, and graphics, as well
as relational representation facilities (Jarke et. al., 1984).

The model manager consists of executable modui&s toge‘chgr wiﬂ;
mdeling language facililties and 'axemt_ion' management. In particular,
the negotlatlon modelmg in the mediator DSS allows mappings of user
changes (or adaptations) 1n all four spaces (control goal criteria and
utility).

*Ihe data manager accesses and maintains the user's private as well as
- the jomtly acceptable mainframe databases It contams a standard data
base management system (DH-IS) with ezmanoed data dictionary and view
‘management facilities (Jarke et, al., 1984; Jelassi, 1985; Jelassi et.
al., 1985). The "data dictionary" stores metadata such as alternative
definitions, criteria definitions, function definitions, and units of
'measure. | A "generalized view processor” helps the user 'defjné_ his
personal customized view of the mrleriyj.ng database. .In particular,
alternatives and criterion values can be derived automatically from the
‘stored database records and their attributes. |

Fach player and the mediator has an individual DSS of this nature.
.In addition, group decision and _nego_tiation support systems regquire a
comunications inanager (Figure 1) to mtegrate the single-user DSS (Bui
and Jarke 1984, Bui 1985, 1987). | |

A conoepmal data model for MEDIATOR is shown in FJ.gure 2. Each
| player arnd the mediator retams hlS prlvate databases typlcally stored
on a personal oomputer The publlc shared base data and jomt problem

representation are stored in a ccmmon d_atabase located on a mainframe



and accessible by all the personal computers There are also semi-
public individual problem representations shared only by particular
players - and the nediator. ‘The model/method base may contain different
tools for each player but they share the PREFCAIC method for
establlshlng 1nd.1.v1dual ‘utility preferences on alternatives.
Oonceptually, this method could be stored in a common model base
associated with the common database Fram an mpletrentatlon viewpoint,
it is more efficient to have copies on each microcomputer in order to
avoid conmunlcatlon delays. .

FIGURE 2

. After establishi_ng their individual preferences using single-user
PREFCAIC, players—-as they may decide--can transfer their definitions of
alternatives and criteria, and their matrix and utility function

representations to the cammon database. Each player occupies a private

 sectmnofthedatabasevﬂuchcanbeonlyaccessedbyhmselfamlby

~ the mediator. The medlator will then start the process of mtegratmg
these individual problem representatlons into the group (]omt) problan
. representation. |

' once this aocompllshed, the joint problem representatlon is stored in
the publlcly aocessmle area of the common database. From then on, the
Nofficial" negotiation will only work_ with this joint representation.
The players are. free to cd:ntﬁme using their local representations and

other decision support tools for personal deliberations.

Evolution of the group problem representation can lead to
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restructuring, consensus or compromise on a group decision.
2. COMPROMISE IN GROUP DECISION AND NEGOTTATTON

As mentioned in section 1.1 and discussed by Shakun (1988, chapter
9}, at any stage the mediator can support compromise through use of -
axmmatlc solut:.on concepts and/or ooncess10n—mak.mg procedures in t‘ne
MEDIATOR mcdel base.

The axiomatic approach uses axioms to specify desuable pmpe:rtles
that solutions (compromises) should satisfy. For exanple, the Nash
‘axioms lead to the Nash cooperatlve solution determined by maximizing
- the product of the players‘ utilities measured relatlve to the confllct
payoff Si.nce players in coalltlon C can cooperate— enforceable
agreements are permltted Wltlu.n coalition € — the discussion of.
| axiomatic solutlons beg:.ns naturally with cooperative gam% -— see
Shakun (1988, chapter 9). In fact, the axiomatic approach having been
motlvated by cooperative games is often called the cooperative
approach. However, if players in coalltlon C do not cooperate--l €.,
. play the game noneocperatlvely--then the axiomatic solution concept
- which applies is equilibrium and the focus is on players' strategy
choices. | “ | |

A (Nash) equlllbr:l.um point is a speclfled oollectlon of strateg:.es
such that every player's strategy is optmal for hm given other players.
use their specified strategies (Nash, 1951, Owen, 1982) Various
writers have refined the equlllbrlum po:Lnt concept. For exa:rple,

Selten (1975) restrlcts solutions to perfect equlllbrla, i.e., Nash



_eqlullbrlmn strategles th.ch are subgame perfect, i.e., have the
property that for every subgame the Nash equilibrium strategy restrlcted
to the subgame constitutes a Nash equll:l.brlum for the subgame.
Kohlberg and Mertens (1986) axgue for stronger stability properties.
Because the equilli.brimn concept arises naturally in noncooperative
games, the study of strategy ch01ce and eguilibirum solutions is called
the noncooperative or strategic approach. It is clear, hcwever, that
7 equ:.l:.brlum is an axiom SO that in fact the noncooperatlve or strategic
. approach, al_ong with the coope.ratlve approach, falls into the class of.
axiematic nethods With these the game i{s never actually played, only |
analyzed to find solutions; | _ _
We note that at any stage the primary set of equilibrimn points
avallable to players—tmse obtained by independently chosen pure or
mixed strategies — can be expanded by them through joint randomization
yielding correlated equilibria. The use of a mediator per_mlts the
attairment of additional equilibria through restructuring of the game
_ (a) by taking advantage of mfonratlon ‘coordination afforded by his
presence, and - (b) by exacting penaltles for noncmpllance w1th
. 'attractlve agreements that would otherwise be unstable. In case (),
.Weber (1985) calls the medlator a “regulator“ Tf an intervenor is
. invited to Suggest an agreement, Weber call him an Varbitrator. Weber
also defines an "audltor" as an uﬁlVldual (or procedure) through which
mformatlon held by one player can be made public. Our use of the term
. ‘"pediator™ is intended to subsmne all of these functl_ons, i.e., if
appropriate, the_mdiato: can support the players in all of these ways.

As Shakun (1988, chapter 9) notes, axiomatic solution concepts may or



L may not involve interpersonal utility comparisons. Harsanyi (1977) .

argues that game theory should 'not use 1nterpersonal ‘ccnnparisons-'-that

solutions should be J.ndependent of linear transfon:ations of any

player's 'I.Itlllty function.  However, in the real world, as Harsanyi
acknowledges, interpersonal camparisons are made. They are used in such
einple social (collective) choice._ approaches as maximizing the average
utilit.y of players, and maximizing the minimm. utility of players
(maxmin), as well as in more complex ones. Hence Shakun (1988) argues
" for the availability to players of both'types of solution concepts For
a review of social choice theory, see Hwang and Iin (1987).

For games with :i.rmnplete information, the main development in game

theory has followed the noncooperative or strategic approach. Following -

Harsanyi (1967-68), the basic idea is to model them as Bayesian games.

Here a player puts subjective probabilities on all information unknown

- to him and he updates - these prdo’abilities as additional information |

arrives. Solutions are (Bay&sian) equilibrium points. Selten (1975)
axgues that solutions be restricted to perfect equilibria, which are
conceptually closely related to sequential equil:l.bria (Kreps and Wilson
. 1982). Harsanyi. (1983, 1987) and Harsanyi and Selten (1988) deal with
the ITlUltlpllCJ.ty problem, i.e., of select.mg one specific perfect
equilibrium pomt as the solution to the gare. Harsanyi and Selten note
that because every cooperative game can be remodeled as a noncooperative
game their solution _met‘md - nwolvmg the t:cacmg procedure—
.provides a unifying solution approach. Aumann (1987) shows that
cori'elated equilibrium can be viewed as a | result of Bayesian

rationality.

10



Myerson (1979, 1986) develops the revelation principal that allows a

mediator to express any game with incomplete information as a revelation
game in which each player (because of in'c_ehtive constraints imposed) has
incertive —= and it is in equilibrium — to truthfully reveal his type,
private information known to him but not to ot'.he;':s. The mediator then
seeks mcent1ve—eff1c1ent plans, i.e., efficient subject to uwentlve
constraints. He can then choose among the mcantlve-efflclent plans,
perhaps invoking scme equ;l.ty crlterla. For a germllzatlon of the Nash
cooperative solution for games with incomplete information, see Myerson
(1984a, 1984b). For pn:ictiéal disctissic&n of some procedures inducing
| honest revelatlon, see Ralffa (1982) .

Rubenstein (1987) departmg from earller work he cites discusses a
two-person seqlmtlal bargaining game (in which players make altenlatmg
offers) under complete information for which he shows there is a unigue
perfect o;qulllbrlmn. He then notes that for a sequerrtlal game WJ.th risk
of breakdown, P, the unique perfect equlllbrmn (in the 1limit as p
approaches zero) approaches the Nash cooperative solution, thus
providing noncooperative (strétegic) support for the Nash cooperative
(axiomatic) solution. (The generalization of Rubenstein's sequential
game to more than two players poses problems, put these disappear in
Fershtman's(1987) model involving smultaneous offers in continucus time
vwhere he | finds a perfect equil:ibrimn for the mltiplayer casé) .
Rubenstezl.n then discusses the sequential bargaining game with incomplete
information. Here the set of segquential equilibfia is very. large so
there is the problem qf selection of one particular eqﬁilibruim as the

solution. Rubenstein suggests one approach to this.

11



In contrast to the above axiomatic methods where games are analyzed

' to find solutions (compromises) but not actually played, concession—

making procedures Jiwolve actual play of a noncooperative 'game-— playe;rs '

in fact make a sequence of concessions leadmg to agreement (a

compromise control) or break-off. Shakun (1988 chapter 9) discusses
decision support for individual - player concession making. Focusing on
goals, concession making in a two- player negotiation is formilated as a

prcblem in stochastic terminal control in which a ‘playér ‘specifies and

12

revises subjective probabilities' on the concession of the other player B

mresponsetohlsownconcessmnbasedonpastresponseandnew
J.nfonnatlon 1nclud3.ng evolution of the game. In another approach
focus:mg on controls, a concession making procedure in a nmltlplayer

negotiation involving stagewise expansion of acceptable controls is

discussed, as well as its vulnerability to manipulation. Munier and

Fgea (1988) present a concession-making procedure in which players solve

a sequence of interdeperndent multicbjective programs in seeking a

- solution.
. 3. INFORWXTION CONTEXT IN GRCUP DEC_‘ISION AND NEGOTIATTION

Coalition C's problan solving proc%s mvolves a w1’ch1n ‘coalition C
game within the game between C and C. We define a shared information
context for group dec1510n and negotlatlon w1th:.n coalition C as one
where there is full information sharing among coalition C members of all
mfomatlon “known or estimated by them. Thus, at any stage of evolution

of the public jeint (group) problem representation, the public display



of such information and the wittu'n—coalition C game is complete.
Between C and C the game in ge.neral is one of J.nc:orrplete mformatlon
(although it could be complete as a special case) where players inC
need to estimate information about C.

Although approximated in same settings — see Jarke, Jelasm and

Shakun (1987) on group car b;xying and Jacquet-lagreze and Shakun (1988)

on new product design involving several corporate departments — in

general all J.nformatlon known or %tmated by coalition C membexs is not
fully shared among them, i.e., players have some private information.
In this case, we define coalition C's group information context as
nonshared. Coalition Cc's public joint problem representation of all
information known or estimated by its members is incomplete—may have
mlssmg information- (not supplied or shared by same of its members) or

false mformatlon (glven falsely by some of its members) . Clearly the

13

general case Wlthln coalition C is that of the nonshared mformatlon

context with the shared information context be'mg a special case of it.
Examples of nonshared information contexts in group support include
labor-management, fmanc:.al, and international negotlatlons

A shared (nonsha.red) mformatlon context -- one with (w1thcut) full
information sharmg-—where the w1thln-ooa11tlon C game is one of
complete ( :'.necxrplete)' information is associeted with ﬁzat has been
loosely called a "cooperatlve" ("mncooperatlve") context in the GINSS
literature. Negotlatlon cooperatlve/noncooperatlve context is a
nmltidimen_sional concept. Informatlon sharing is one dimension of
negoﬁiatim context — one criterion for distinguishing cooperative from

noncocperative contexts. Another criterion is the degree to which a



player j's estimates of the preferences of other players are favorably

included in pleyer j's preference structure. For example, this can be’

measured by Shakun's (1976) cooperat:.ve behavior coefficient (which
measures cooperatlve behavzl.or at a particular t:.me) ard his cooperative
solution coefficient (Wl'llch measures cooperation inherent in a proposed
 compromise solution). The degree of mutual preference inclusion
perce:l.ved by players affects restructuring, consensus-seeking and
comprom.se -—a h:Lgh degree of preference inclusion is assoclated wrl:h a
cooperative context. Combining these' two criteria (there are others),
we would say that high (llcw) information sharing and mutual (non¥
mrtual) preference _inelusion are asseciated with a _cooperative
‘(noncooperative) ‘context. In this. paper, we focus on information

sharing. We note that Bui, Jarke and Shakun (1987) discuss aspects of

nencooperation in GINSS, especially cammnications, but do not

_operationally. define' criteria for coocperative and noncooperative
contexts. | _

Then, in a shared mformatlon context eac:h player in coalition C
develops hlS owWn J:xilv;\.dual problem representatlon (Whlch mcludes

_ estimated information on chance moves and on the problem representatlons

of players C not in coalition €) and sends it to ‘the mediator for

inclusion in the public joint problem representation which, in this

case, is within-coalition C complete.

If the mformat:l.on context is nonshared, one or more playexs in

coalition C send incomplete mdlv1dual problem representations for
inclusion in the public joint problem repre_serrt_ation.. Since in this

case the latter is necessarily within-coalition C incomplete, each

14 



player develops his own private joint problem representation. By this
we mean the union of his 'ownr individual problem represerrtation and his
subjective estimates of the individual problem representations of all
other players in coalition c. In the special case of shared jnfonnation
context, all players will have privately the same joint prcblem
representation as the one .shown_ in the public joint problem
repreﬁentation.' The latter is within-coaltion C camplete although

between-coalition (C Vs. T incomplete if players in C have had to

est:unate information on C. In the nonshared -information context, at.

15

least one player in coalition C will have a private jomt problem |

.representatlon dlfferent from the publ:Lc one.

1f prlvately players do not all have the same group (joint) problem
representatlon (wlu.ch necessarily means at least one of theirs dlffers
from the off1c1al group problem representatlon) , they will be playlng a
hypergane —- see Fraser and Hipel (1984), Hipel, Dagnmo and Fraser
(1988) and Wang, Hipel and Fraser (1988) who have developed software for

a computerized equllJ.br:Lmn analysis, .
4. STRATEGIC MANTPULATION: AN ILIUSTRATIVE EXAMPLE -

cOns:Lder a corporate group making a new product decision. The group
(here ooala.tlon cC=", the grand coalJ.tJ.on) consists of marketing
(player 1), engmeermg (player 2), and fmance (player 3). The product
is an ultralight airplane. In Jacou -Iagreze and Shakun (1988) the

case of full mfomatlon sharmg in the group is treated The public

group problem _repraentat:.on (after two evolutions of the problem) is

shown in Table I. There are six alternative plane deSigns,' sixteen
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 criteria and three utilities, ul, w2, and W3 for the three players.
Under full information sharing; the private group problem
representations of the three players are the same as the public one.
After 0-1 normalization, the utiliti&s_ are given in Table iI. If the
maxmin ccxnprcnnlse eolution for the group is uéed, the decision is plane
E. _

Next consider a case of nons.harug on the part of engmeer_mg who
trles to manipulate the solution by giving false utll:.ty J_nformatlon.
Engmeermg, ‘of course, knows his own true utilities u2. He estmates

that - marketing's (player 1) first choice is E, then F giving a

normalized utility ul=l for E and estimating ul=.8 for F. He estimates

normalized utilities for B, C arﬂ D at about ul=.5 each and for A at

ul=0. For finance, engmeer:mg estimates u3—-1 for plane D (engineering

estimates plane D is fmance's f.u:st choice), u3=.8 for B, u3—.7 for E,

.5 for F, .3 for ¢, and O for A. Using his oun true normalized

utilities gives engineering Table III with plane E-—engi_neering's
second ‘choice (he prefers F)--as the maxmin solution dec1$10n.

Engmeermg feels the other players will fully share J.nformatlon and

. will report their true utllltle‘s to the nedlator. He is tempted to

manlpulate the solution by reporting false ut111t1es uz, In Table IV he

determines the effect of his sw1tchmg his ut111ty values uz for planes

A and E is to change the maxnin solution to plane F, his first choice.
He decides to do this. With marketing and finance report:l.ng their

true utilities, Table V. shows the actual effect of engineering's

manipulation is to change the maxmin solution to plane F, as he had

calculated in Table IV.
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TABLE II
SECOND EVOLVED NORMALIZED UTILITIES
Markéting : " Engineering . Finance ' .
w1l uz : u3 Minimum Utitity
0 .37 | 0 | 0
.56 .16 . ' .67 16
.68 . -0 - .24 0
.60 .34 1 ‘ .34
1 .76 : .67 .67

.89 : 1 ' .62 .62

Maxmin Utility = .67
Maxmin Comprom1se Solution is Plane E

. TABLE 111

‘Evolved Normalized Utilities Estimated by ‘Engineering for

Marketing and Finance with Engineering's True Utilities

MmO O

Marketing ~Engineering “Finance
__.ul : u2 - _u3 Minimum Utility
0 .37 ' 0 0
.5 216 : .8 16
.5 0 ‘ .3 0
.5 .34 1 . 34
1 76 T i
.8 ol .5 5

Maxmin Utility = .7
Maxm1n Comprom1se Solution is Plane E
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TABLE IV

Engineering's Calculated Effect on Selution of Manipulation--Reporting
False Utilities ul , ' -

Marketing Engineering. _  Finance . :
Plane el e __u3__ Minimum Utility
l ! .
A 0 .76 0 0
B 5 .16 .8 16
C 5 0 .3 0
D 5 . 34 1 .34
E 1 .37 7 .37
F 8 i .5 .5

Maxmin Utility = .5
Maxmin Compromise Solution is Plane F

TABLE_V'
Actual Effect on Maxmin So]ution'of'ManipUWat{on by Engiﬁéering of his

Ut11ities-u2

Marketing. = Engineering . Finance

Plane —ul u2 ___u3__ Minimum Utility
A o .76 o 0 0

B . . b .16 - . b7 .16

C .68 : 0 o4 -0

D .60 o .34 1 . 34

-k 1 .37 . .67 .37

P .89 h .62 62

Maxmin Utility = .62

‘Maxmin Compromise Solution is Plane F



However, it is not clear that in real life engineering would engage
or succeed in this manipulation. Since a corporate graup makmg a new
" product decision involves, in priﬁciple, a shared information context,
one of the group members might sm;gest that piayers exchange information
on their marginal utility functions obtained here as graphical output
- from PREFCA]’.C If engineering refuses or camnot produce underlyirgs
margmal utility curves consistent with his false utilities, he will be
suspected of giving false information. f‘urt:her, engineering's utility
manipulation could work against him if other solution concepts besides
maxmin  are mvoked by players. This ccald--ac't as a deterrent to

manipulation. In addition, a player may be norm\anipulative in principle

espec1ally if he th:mks other players are also nornnanlpulatlve Lewicki

(1983) develops a behavioral model of lyJ.ng and deceptlon that may have
- potential use in group dec:.s:.on and negotiation support Also
behav:.orally, players would tend to refrain fram manlpulatlon vhere this
would require ccnrplex analysis and collusion with others.

- 8till, the example {llustrates the possible of successful stratg:.c

mampulatlon when the victimized players assume .a shared information

 context, i. €., assume the game has carplete mfozmatlon when in fact it

is incomplete due to false information. ‘The sens:.t1v1ty of various
social choice procedures to strategic manipulation has been studied--
see Nurmi (1984, 1986) and Riker (1986) — and the findings, vhile still

limited, can be used by MEDIATCR.
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5. MEDIATOR IN EVOLVING, NONSHARED INFORMATION CONTEXTS

We discuss the case of evolving, nonshared information contexts where
the mediator us:.nq MEDIA'IOR is supporting coalition C vhich may change
over time. In general the within—coalition C and C vs. games are
games with incomplete information that are evolv:.ng At any stage a

player in coalition C can have private information known to him but

unknown to at least one other player in that coalition. Infomatlon-

urﬁmowntoaplayerj (jé C) xertamSurﬂmwntohnnlfsorreother

player who knows it has not sent it to the mediator for sharing with

player J (1 e., missing information) or has sent false mfonnatlon. In
_either case 1nfomlat10n is w1th1n—coa11tlon c mcomplete for player Jj
so he dev_elops his own private joint problan representatlon using
iformtion he knows (e.g., infomation aboat himself) ‘and making
subjective probability estimates for all other incomplete information
regardmg dﬂler pllayers in ¢ as well as C. (A simplification—
sometimes justifyable under cognitive or carputational 6verload-—would
be to use point estimates). He updates these probabilities as

. ade.tJ.ona_'L information comes to him. The judgment as to whether

information supplied by some other player in Cor C is false is left to .

| player j. If he deens it false, he places - a pmbablllty of zero on it

and Sub]eCtI.VlY makes his own estimate of the information. |
For a noncocperative game (sectlon 2), since the purpose of player

' 3! s developmg a subjectlve estimate of the individual problem

' representatlons of other players would be to estmate what controls they

will exarcise, the altemate approach 1is for player j to spec:.fy‘
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directly subjective pmbabllltles on these controls. TFor the C vs. C
noncocperative game, based on these pmbablhtles on c player 3 who is
a member of coaltlon_c will recomnend that coalt:l.on Cc _choose a control
. which gives an output (goal) pxobébility diétribution preferred
(optunal) for hJ_m Ol'.her players in ¢ will want coalition C to choose
orther controls prefexred by them. This within- coaltion C conflict
(game) can be played either cboperatlvely or noncooperatively, and
solved by ax10mat1c: methods or, for the noncooperatlve case, by
concession makKing (acl:ual play) within coaltion C to arrive at a
'compromse control for coalltlon C to play against C. 'IhJ.s approach.

follows the general ESD mathematical formulation for the C vs. C game

(Shakun 1988, chapter 1). Playing against a set of controls available '_ :

to T (or subjective probabilities on this set), coalition C controls to
a preferred output (goal) set (or probabilities on the set). Of course,
if different players within coalition C have different sub_jedt;ive

probabilities on C's set of controls, then coalition C will control to a
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p_referred' set of output prcbabiiities associated with the compromise

control chosen by 1t “In other words, coalition C's chosen compromise
R control (strategy) ‘is optimal (prefe:r:red) against its specification of
C's controls. If actual play of the C vs. c game occurs, the procedu.‘re;
provides - C with 1ts present control, i.e., the control to be acl:ually
implemented in the present time pea;'lod.

As discussed in section 1.1 and in more detail by Shakun (1988), the

" mediator using ME:DIA’IDR based on ESD supports the _evolui_:ion of the group

(coalition C) problem representation, i.e., the problem is ill-

structured and evolves. This evolution can be described as a process



within coalition C of consensus seeking (though sharing of views, which’

constitutes exchange of information) subject to problau adaptation and

restxucturlng within whlc.h cmprcnulse is poss:Lble. In a nonshared

. —

informatlon context, at any stage the within-coalition ¢ and C vs. C
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.games are _games‘ of inconplete information, but also these games evolve

over time. Thus, at any stage MEDIATOR can use game theory and related
approaches (section  2) fér restructuring and finding conpromises.

However support over time by MEDIA’IOR under ESD goes béyord this to

support evolution (duange) of the group problem representation through -

cybernetics/sélf—o'rganiz‘ation: (a) problem adaptation through 1earnin:j

associated w1th negative feedback/feedforward and  (b) problemr

' restructuring (reframing) assoclated with positive feedback,/ feedforvard-
—e.d., the heuristic controls/goals/values referral process (see Shakun
1988). To 111ustrate goal space can be redefmed Preferences can be
reoonstructed on the same or redefmed criteria space. Camputer
display of the coalition C evolv:.ng problem representatlon can be used
" to suggest continued oonsensus seekirg-—information exchange (here
partial), problem adaptation and restructuring, seeking to move to the

same preferred solution for all plaYei:s in coalition C.  Other

artlflclal mtelllge.nce techniques —- use of ]mcwledge bases, case—based ‘

_reason:mg (Sycara, 1988), etc., can be used for problem evollrtlon and

The process of building a public -joint (group) problem

representation stimulates iriformation sharing. Supported by ‘ME'DIA'IOR,
the mediator can encourage movement towards information sharing as much

" as possible. Using the commnication subsystem, the rrediatbr can focus



on socio-emotional aspectS'of negotiations (as well as task) -attemptin;

to build interpersonal relationships and an increased atmosphere of

trust and sharing. This can lead to increased information sharmg and

favorable consideration of others' preferences. Faure, ie Dong amd

Shakun (1988) include socio-emotional aspects as well as task in the
problem representatlon. '

| Even if players do not share much 1nfomatlon directly with each
other, the mediator can encourage ooalJ.tJ.on C players to share

| information confidentially with him. Then the mediator's own private

jo:.nt problem representatlon can be considerably more oomplete then
those of the players or the publlc representation. As a result he may

be able to help negotlatlons evolve, or later suggest a post—settlement

settlement (Ralffa 1985), an improved alternative settlement to the one
players have settled on that all coalition C players may prefer.

Espe_cially in coa‘rplex negotiations and where players are reluctant to

‘share information, the mediator can use a _single—negotiating—-text'

- procedure. Here the mediator prepares a single negotiating text, the
players react to it, and then he successively modifies it--see Raiffa

(1982) .

* Restructuring can be a powerful method in nonshared information'
contexts. In negotiations to free hostages (Faure and Shakun, 1988) .

where players are very hostlle towards working together and sharing
'mformatlon, the med:Lator using M}‘:DIA'IOR l:)u.llds his own private joint

problem representation. Although ocutwardly it appears that players do

not. have commen values - ma]ung agreement on operational goals mich

more difficult -- the med1ator, supported by a heur:.stlc goals/values
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search process, finds common values and a new operational goal dimension
to restructure the negotiation. Such restructuring by the mediator can

be an integral part of a single-regotiating-text procedure.

Use of the goals/values referral process for restructuring

negotiations by cybernetics/self-organization (Shakun 1988) can in the
, procéss ‘sametimes shiff the context to more information sharing than

before. Otherwise put, | blocked fhegotiations and blocked or restricted
mfonnatlon sharlng often go hand-in-hand. The process of restructurug
can often unblock negotiations and stJ.mulate information sharmg

Frequently players in a group demslon and negotlatlon problem come

from different cultures, e.g., different national cultures (American, |

Japanese, French, etec.) or professional cultu_res' (nﬁfketing,

" engineering, finance, etc. in a company). In general, different cultures.

can  exist among different organizations (players). | A prcblem

representation may be viewed as a culture. When such players bulld an

evolving public joint (group) problem representation showing evolving

~similarities and differe.nces, they are generating an evolving common |

joint (group) culture with regard to the problem at hand. This culture

 includes the decision support technology used. By aiding the players to

build an evolving common culture—-expressed through the evolving public

group problem representation--the mediator and MEDIATCR can help players
overcome cultural barriers (i.e., conflict . rooted in cultural

differences), thus supporting - arrlval at a group solution. ‘The prowss

can result in evolutlonaxy change in relation among the players For

bu:.ld:.ng a comon culture in ,negotlatlons mvolvmg_ " different
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professional cultures—marketing, engineering, finance— see Jacguet~ :



Lagreze and Shakun (1988) and David (1987). Shakun (1988, chapter 3)
provides an initial public group problem representation— a
controls/goals/values relation-— as a point of departure for players in
the Arab-Israeli conflict to try to build a common culture with regard
to the problem. In negotiations to free hostages (Faure and Shakun,
1988), the search by the mediator for shared values and goals is at the

heart of the suggested negotiation support.
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‘These are ways in which mediator/MEDIATOR can support group decision

and negotiation in evolving, nonshared information contexts The. better
we understand the mediation process, the better MEDIATOR can support the
mediator in his work. As discussed by Fauwre (1987), the mediator
himself is a player with his own set of goals who need not be impartial
and neutral and whose own stategies (controls) are Limited by accepted
nediatibn_mrﬁs. 'Ihus, the mediator himself can be included as a player

in the group problen representation.
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