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Abstract: One model for aiding the individuals involved in a
ﬁogotiation is described in this paper. The model is designed to
be used interactively by both parties in a two party negotiation.
The Nadir Ordinal Ranking Approach (NORA) to negotiations is a
scheme that allows users to identify potential joint gains. A
joint gain occurs when trade-offs among the multiple issues
increase the utility for both decision makers.The method starts
off by having each party rank order the most important jumps
from their nadir point for the discretized issues. These ranks
are obtained from each participant by asking a series of questions
that ask for the most important hop from the bottom of each

issue.

1. Introduction and Literature Review

This study focuses on the area of decision making dealing with
the two-person group or dyad. Specifically, the paper deals
with the area of two-person group decision making when conflict
exists such as in negotiations. Single-person models that are
meant to deal with the one-person single-objective and multi-
ple-objective problems, have seen extensive development in the
last thirty years. Work on the two-person group level and n-
person group level problems have intensified in Jjust the last
fiftean years, especially in the area of group utility functions
or © : development of social welfare functions. Work on negotia-
tion support systems and. group decision support systems' (GDSS)
has only begun in the last six years.

1.1 A review of the Literature

Desanctus and Gallupe (1987) describe the foundations ofthe
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Hwang and Lin in the book "Group Decision Making under Multiple
Criteria™ give an extensive review of methods published 1in the
field. They also include a very large list of references.

Raiffa in his book "The Art and Science of Negotiation® (1982)
on pages 160~165 describes the theory behind the pareto optimal
frontier for a two party, two issue negotiation, and then extends
that to more than two issues. He assigns marginal value functions
for each party on each issue, then assigns a weight for each
party on each issue. He then takes joint evaluations of possible
contracts and optimizes the sum of the two value functions for
various weights placed on one of the party's evaluation. For
example, one party's weight may be half as much as the other
party's, or twice as much or 100 times as much. The result is
the efficient frontier from which joint gains are no longer
possible. The negotiated agreement should be on this frontier.
The problem is to first find the frontier, then once it is found,
to agree on an alternative on the frontier.

2 Nadir Ordinal Ranking Approach (NORA)
2.1 starting out.

The Nadir Ordinal Ranking Approach (NORA) to negotiations is a
scheme that allows users to identify potential joint gains. 2
joint gain occurs when trade-offs among the nult le issues
increase the utility for both decision makers.

The method starts off by having each party rank order ttie most
important jumps from their nadir point for the discretized issues.
These ranks are obtained from each participant by asking a series
of questions that ask for the most important hop from the bottonm
of each issue. The individuals compare hops from each issue, so
that if there are 4 issues, they must cons er 4 hops at a time.
Even though this approach is meant for multiple criteria with
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as described by Raiffa (1982). As an. example in figure 1, for
made up utility values for the 625 alternatives (5*5*5%5), a
good starting position might be the circled alternative. From
that point there are many possible alternatives that offer joint
gains in utility. sStarting there, both parties will voice their
complaints to the mediator who will make trades based on the
ranks for joint gain. The trades will be made until no other
joint gains exist.
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Figure 1. Cumulative summation of ranks

The starting position is very important inm this method since
this will ultimately determine which end points are possible to
achieve. The starting position is selected by usiﬁg the
cumulative summation of ranks, specifically the point that
maximizes the minimum summation is selected. The cumulative
ranks as used in the example are shown in the table below. As an
example as to how the alternative is found, the management ideal
point (or bottom of every issue) has a cummulative rank summa-
tion score of 0 for labor, and 136 for management. The Nadir
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parties would like to trade a higher wage for a lower vacation
since the rank that labor gains is 2 for wage, but gives up a
rank of 13 for vacation. Management in the same trade gains a
rank of 5 for vacation, but gives up a rank of 8 for wage.
Since the rank they are gaining is less than the rank they are
giving up, they will both gain utility.

From any position, there may exist more than one possible trade
that is jointly beneficial. 1If that is the case, all possible
trades are resented to the negotiators, who then have to decide
together which joint trade they will pick. As an example, from
t}.: previous starting position with a wage of 6, vacation 3,
security at medium, and benefits at 4, all possible joint trades
from that point are listed below.

NORA ranks from parties (not displayed as output)
trade management gain management loss labor gain labor loss

1.
wave from 6 to 8 8 2
vac from 3 to 2 S 13

2.
sec from m to hi 9 10

vac from 3 to 2 5 13

3.

ben from 4 to 6 6 11
vac from 3 to 2 S

13

When the dyad chooses which trade to make, the more powerful

N



party is allowe y over th
the trades. 1In nagement v
two, and labor e since

least to gain t]

2.4 Fine Tuning

Once all of the 1 made, and no single level
joint gains are »xist other trades that can
be made, but ov

____ __, in order to achieve joint
gain. These fractional trades are dealt with by a "fine tuning"
process.

This process would begin by taking the final solution from the
previous step. This should be a relatively acceptable rank
non-dominated point. (rank non- dominated means that there are
no single level joint trades available from that point) This
point would then become the middle of ne' ‘anges for the issues
with the endpoints being one level above and one level below
that point. The issues would be discretized as before, and the
individuals would then again rank the hops from the nadir boint,
that is the NORA procedure would be repeated except with new,
more narrow ranges on the issues. .

The starting point is found again by using the new cummulative
ranks. From this point joint gains can be found by using the
same trade rule as discussed earlier. This iterative’process
could repeat until no more joint trades are possible from which
joint gain occurs. If this final point then is acceptable by
both parties, the solution is found, and the procedure ends.

>

2.5 NORA Shaving

Another way that the ranks could be utilized by the parties is
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