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AN INTERACTIVE GROUP DECISION AID

FOR MULTIOBJECTIVE PROBLEMS:

AN EMPIRICAL ASSESSMENT

ABSTRACT

Organizations are frequently required to make decisions about multiobjective problems. Thc

complexity of such decision processes increases drastically when the participation of multiple

decision makers becomes necessary. This is primarily due to the unique preference structures of

the participants whose individual judgements of the 'best compromise solution' may not coincide.

Nominal and/or interacting groups have been found to improve the decision making effectiveness

and efficiency associated with such multiple objective, multiple decision maker problems.

This study reports the results of a laboratory experiment involving the use of an interactive

multiobjective group decision aid. The effect of two independent variables on a set of performance

measures is investigated. The first independent variable is the presence or absence of a format

preference aggregation procedure in a group decision aid. The strength of decision maker's linear

programming background is the second independent variable. The dependent variables arc solution

quality, speed of convergence to a final agreement, and user confidence in the best compromise

solution. Analysis and implications of the experimental results are provided and future research

work is outlined.

KEYWORDS: Group Décisions; Multiple Criteria Decision Making; Multiobjectivc Programming;

Interactive Procedures; Empirical Study.



1.0 INTRODUCTION

During the Iast two decades, multicriteria decision making (MCDM) has been one of the fastest

growingareas In operations research. A major reason behind the recent developments in this area

can be attrlbuted to the large number of criteria that today's decislon makers (DMs) are expected

to incorporate in their actions. Their multiple and incommensurate concerns often include

economic, political, environmental, and social criteria which necessitate compromise among the

conflicting objectives.

Despite the increasing popularity of computerized MCDM methods [341, the performance of such

procedures when used by multiple DMs remains unproven. In group decision making, the

preferences of the group members are expected to vary from each other. Consequently, determining

the best alternative solution to a multiobjective problem requires aggregation of individual

preferences. This is especially true for an interactive procedure which requires group feedback to

generate alternative solutions.

The study reported in this paper has two objectives. The first one is to extend an interactive

MCDM technique, originally designed for a single DM, to group decision problems. This is

accomplished by augmenting the MCDM procedure with a preference aggregation component. which

consists of a Nominal Group procedure, and the Minimum Regret Heuristic of Beck and Lin [3]. The

second objective of the study is to investigate the effect of this preference aggregation component on

the performance of the group decision aid. Although the integration of MCDM techniques with a

preference aggregation component has been suggested earlier (see for example, [27], [401, and [4 I]),

the impact of this component on decision quality, decision speed and user satisfaction has not been

empirically tested. A few studies such as 'lliroff and Hiltz [561 and Hoffman and Maier [28] argue

a negative relationship between solution quality and user satisfaction or acceptance of a group

solution. The challenge taken in this study has been to investigate the effect of a preference

aggregation component on the effectiveness and effeiciency of a mode) based group decision aid.

Decision quality and decision speed are surrogate measures for effectiveness and efficiency In

addition, a post-study questionnaire was used to measure DM confidence in the final solution. The

questionnaire results were used to study possible tradeoffs among decision quality, decision speed,

and user confidence in the final solution.

Section 2 briefly summarizes MCDM methods. An overview of theoretical and practical preference

aggregation techniques is given in Section 3. Section 4 describes the empirical study, namely the

group decision problem, the research hypotheses and methodology. The analysis of results and

their implications are presented in Section 5. Finally, Section 6 concludes this paper with somc

remarks and suggestions for future research.

2.0 REVIEW OF MCDM TECHNIQUES

The variety of MCDM techniques proposed in the literature (see for example, [221, 130], [491, 1511,
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[541)assume a single DM and can be divided into four categories:

(1) procedures based on multiobjective mathematical programming;

(2) procedures based on multiattribute utility theory

(3) procedures based on outranking relations; and

(4) procedures based on analytical hierarchy process.

The multiobjective mathematical programming procedures can be further classified according to

the assumptlons made on the variables (continuous or integer), on the type of functions by which

the objectives and constraints are delined (linear, nonlinear, convex, nonconvex, differentiable, etc.),

and the timing of preference elicitation from the DM (a priori, a posteriori or interactive). Despite

the small number of applications using MCDM procedures based on mathematical programming,

the recent technological advances in computer software ([24), 1331, (39), and (42)) offer a lot of

potential for future applications.

The second category of MCDM procedures are based on multiattribute utility theory (MAUT).

These procedures capture the preferences o:- the DM for each criterion in a utility function u i and

then aggregate the different u 1 into a global utility function U. A significant portion of the MAUT

literature is devoted to properties that individual utility functions must have in order for a global

utility function to exist ([211, [221, 1371).

The basic idea behind the outranking relations approach is that it may not always be worthwhile

to obtain a complete ranking of the alternative solutions to a multiobjective problem, which is only

possible through the construction of a multiattribute utility function. Instead, the methods under

this category determine those solutions which significantly 'outrank' other feasible alternatives. This

is achieved by defining an outranking relation given the avallable information about the DM's

preferences. The difference among methods in this category results from how this fuzzy definition

is formalized and the type of information it requires (19), [48), (49), and (501). Contrary to the MCDM

procedures described in the previous two categories, there is no theoretical foundation for

outranking methods but, regardless of this fact, there have been a growing number of recent

applications using this approach 	 [291, 1431, and 145)).

One of the most popular multicriteria decision tools in the last decade has been the Analytic

Hierarchy Process (AHP). According to AHP a MCDM problem is formulated as a three level

hierarchy; the overall objective at the first level, the criteria in the second level, and the alternative

solutions or courses of action in the third level. The solution process consists of three stages: (1)

determination of the relative importance of the criteria, (2) determination of the relative importance

of each alternative solution with respect to each criterion, and (3) determination of the overall

importance of each course of action. Originally introduced by T.L. Saaty 151), AHP has been applied

to a wide range of decision problems. One of the most recent and comprehensive bibliographical

surveys on AHP is by J.P. Shim [531.
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3.0 PREFERENCE AGGREGATION TECHNIQUES

Arrow's Impossibility Theorem [2] had a significant impact on practically all the work on group

decision making in the past two decades. Through a set of assumptions, Arrow showed that there

is no rule for combining individual preferences into a group preference unless interpersonal

comparison of utilities is allowed.

Consequently, most utility aggregation methods require explicit interpersonal comparisons of

utility and follow a normative approach assuming that a group decision rule can be constructed by

aggregating the utility functions of group members. The additive and multiplicative rules yield the

two most popular preference aggregation models ([26], [361, and [37]). Among difrerent approaches

to preference aggregation are the delegation process proposed by Bodily [8], the concept of "relative

need" introduced by Brock [11], and the "extended contributive rule method" suggested by Inoue et

al. [31]. Brill et al. [10], Harsanyi [26], and Yu [581 provide additional rules for aggregating

individual preferences.

Despite the theoretical developments in preference aggregation, most of the real-world applications

in this area involve theoretically less rigorous but more practical aggregation procedures. The

Nominal Group Technique developed by Delbecq et al. [15] has been found to increase the likelihood

for groups, to reach a final decision which is a good representative of their collective preferenccs.

Another popular approach has been the Delphi Technique where, unlike the prcvious method,

physical proximity of DMs is not required. Considerable variation is possible in Delphi formats

relative to design and implementation issues ([251, [27], [55J).

Procedures based on AHP [53] have been popular for decision groups. As a methodology AHP

provides a promisinglink between the existing multiobjective programming tools and their extension

to group decision making.

4.0 THE EMPIRICAL STUDY

The application problem used in this study involves an aggregate production plan with three

conflicting objectives. Although such a problem is relatively well-structured, the existence of

multiple DMs with diiTerent priorities concerning the three conflicting objectives, makes the use of

a group decision support procedure very attractive.

So far, most of the empirical MIS/DSS research involved individual decisions (sec, for exampie,

[1], [41,15],[6], 112], [13], [17],[181, [19], [201, [231, [38], and [44]). Only a few studies, such as [321,

[35], and [52], examined the effect of decision support aids on dependent measures in a group

setting. Joyner and Tunstall's study [35] revealed no significant improvement in the quality of

decisions made by groups using a computer program called CONCORD. On the other hand, Sharda

et al. [52], report a positive effect due to the use of a group decision tool on performance variables

such as profits and volatility. Iz [32] compared three group decision procedures with respect to a

set of objective and subjective measures. The results of this study favor group decision procedures
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utilizing structured solution models over those using informai strategies.

4.1 A Mode! for the Group Decislon Problem

Typical objectives of an aggregate production plan are good customer service, minimum inventory

investment, and maximum plant operating eMciency. The essence of good customer service is to

be able to deliver the product to the customer in the shortest possible time period. This may

require available on-hand inventory which contradicts the objective of maintaining minimum

inventory investment. On the other hand, one of the most significant aspects of plant eMciency is

to keep the plant running at a steady pace to avoid having to hire, train, and lay off people too

frequently. Under fluctuating demand this may increase inventory levels at times. Hence, the major

objectives of an aggregate production plan are in conflict. Anyone of the objectives can be met by

ignoring the others but a successful company would try to meet ail three objectives simultaneously

and reasonably well. This means that no objective can be met 100 percent without some sacrifice

of the other objectives.

In this study the theory of multiobjective linear programming (MOLP) and in particular,

Archimedian goal programming is used as a modeling tool. Goal programming has been applied

extensively in production planning. T.M. Ozan (46] provides one of the most comprehensive list of

goal programming applications in this area. In the current mode] three conflicting objectives are

considered with respect to three functional areas in a llctitious company: customer service, stable

work force, and profitability. Customer service is the major marketing objective and it is measured

by the number of back orders. The service objective is to minimize the total units of two products

back ordered during the year. The second objective minimizes the total changes in the work force

from different time periods. The third objective maximizes the difference between the sales revenues

and the cost of labor, material, inventory, and overtime production.

The traditional approach of assigning arbitrary values to represent the cost to the company of

back orders and work force changes and including them in the profit function, is not used. Instcad,

the service and work force objectives are treated separately. These three conflicting objectives are

subject to a set of constraints. The maximum and minimum levels of sales forecasts are specified

by the sales limitations. The production constraints limit the level of overtime production and

layoffs in différent time periods. Finally, two other sets of constraints define the available labor and

machine time for each month.

4.2 The Study Methodology

A laboratory test based on a simulated business environment was used to evaluate the impact of

a computer-supported group decision aid. Four group decision support configurations were studied

by manipulating two independent variables across two levels. The presence or absence of a formai

preference aggregation method in the group decision process was the first independent variable.
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In addition, since the group decision problem required the solution of a linear programming (LP)

mode►, the strength of DM's LP background was measured and used as a control factor. The efTect

of each configuration was assessed experimentally on three dependent variables: quai ity of the final

solution, speed of reaching a group compromise, and DM's confidence in the group solution.

4.2.1 Subjects
The experimental subjects in this study were junior and senior level business students enrolled

in an introductory operations research course. Subjects participated in the laboratory experiment

to fulfill one of the course requirements. Fifteen percent of each subject's course grade was based

on the score he/she received from the outcome of this experiment.

4.2.2 The Decision Task
The decision task involved a term project which required a three-member group to find a

compromise solution to the aggregate planning problem discussed in Section 4.1. Each subject was

responsible for one of the three functional areas of the company. Preceding the experiment,

subjects were provided with individual scenarios that described their roles and provided historical

information about their particular area of responsibility in the company A pilot study involving

seven groups was conducted before the main study to test the complexity of the decision task and

to fine-tune the experimental procedure.

4.2.3 Independent Variables
The first independent variable had two levels, formai versus an informai group decision procedure.

Groups using either approach had to start from the decis!cei space and search for a compromise

solution. Subjects in the groups using the formai procedure had to find their preferred solution

using Archimedian goal programming and present it to the othi:ir group members. Following a group

discussion of these individual solutions, each DM was asked to express his/her preferences using

a ranking scheme similar to that of Cook and Kress 1141. The appealing feature of this ordinal

ranking procedure is its ability to capture the intensity of DM's preferences. In order to rank n

alternatives, a DM has to use q "slots" or positions to which the alternatives must be assigned.

Hence, the number of positions, by which an alternative is placed above or below another,

represents the difference in preference intensity with respect to the two alternatives. In this study

nine slots were used by each DM to rank three solutions at every iteration.

Given the individual rankings, the following step of the forma] decision aid continues with the

Minimum Regret Heuristic of Beck and Lin 13]. The objective of this heuristic is to combine group

members' preferences into one consensus ranking. The algorithm is centered around an agreement

matrix whose elements a ir represent the number of DMs who prefer solution i to solution j. Through

this matrix a record is kept on the difference between the number of times a particular solution is
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preferred over all other solutions, and the total 'regret' that will be experienced if the particular

solution is placed above each of the remaining solutions in the final ranking. According to the

Minimum Regret Heuristic, the solution that corresponds to the greatest difference computed in the

above mariner causes the least regret among DMs, and is therefore, placed at the top of the

consensus ranking vector. After its remaining components are determined similarly, the consensus

ranking vector is presented to the group to facilitate further group discussion.

Finally, a vote is taken and if a particular solution is unanimously found more acceptable than

others, the process is terminated. Otherwise, the initial set of goal levels are modified using the

most preferred solutions by each DM as a guldeline and the above steps are repeated. Since the

proposed decision procedure is aimed at leading towards a group compromise rather than

guaranteeing one, the number of iterations to make or the time to allocate to the search process can

be predetermined. In the current study, groups were allowed a total of ninety minutes in their

search for a compromise. Otherwise, the process was terminated and the solution with the highest

position in the most recent consensus ranking vector was used in the analysis of results.

Groups that foliowed an informai approach to search for a compromise, also used Archimedian

goal programming in generating alternative solutions to the production planning problem. However,

no formai strategy was used in this case to collect and analyze DM's feedback. The groups generated

and discussed solutions to the aggregate planning mode) until a unanimously satisfactory alternative

was found. If no agreement was reached within the time limit, the most recent solution they

discussed was used in the analysis.

The second independent variable had two levels, strong versus weak LP background. Since the

modeling and solution of the aggregate planning problem involved linear programming, this variable

was included and used in the analysis to control the effect of the subject's LP background on the

dependent measures.

4.2.4 Dependent Variables

Research in the DSS area (e.g. (16],i 191, (471,1571) suggests several dependent variables that can

be adopted for studying the impact of a group decision aid. In this study, three objective

performance measures were used as surrogates to measure the efficiency and effectiveness of a

group decision procedure. A record of the time it took each group to determine a final solution and

the number of iterations they had to make was kept and used as two efficiency measures in the

analysis of results. Earlier research (1321, (571) indicates significant gain in efficiency due to

structure in a multiobjective programming technique. However, what portion of the claimed

efficiency is due to the type of preference aggregation procedure when a MCDM technique is used

by multiple DMs is not clear from existing empirical studies. One of the research questions

investigated in this paper is the effect of structure or degree of formality in preference aggregation,

on the efficiency of a multiobjective programming technique. A structured procedure for aggregating
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individual preferences is hypothesized to make a difference on the eMciency of a MCDM technique

when used by multiple DMs.

Distance between a noninferior solution and the ideal solution to a multiobjective problem has

been measured according to different metrics and used as the optimizing criterion in several

multiobjective programming algorithms (54). In this study distance between the final group solution

and the ideal solution is used as a surrogate for solution quality. Initially, a payoff table is

constructed for the production planning problem (see Table 1). The rows are the criterion vectors

resulting from individually optimizing each of the objectives in the tank problem. The main diagonal

entries of a payoff table show the ideal values of the objectives and each column reveals information

about the worst value that an objective can achieve.

Table 1. Payoff Table

Z 1 Z2 Z k

z l •Z 1 21?	 . Zk
z2 221 z2 32k

•Z k	 I	 Zkl Zk2 2k

Given the information about the ranges of the criterion values from the payoff table, the following

average percentage achievement measure (a.p.a.) was used to determine the quality of a final

compromise solution:

j-
a.p.a. = 1 E

3 3

ZJ -zJ 
RJ

(1)

where,

Z is the value of objective j in a final compromise solution;
w

Z is the worst value that objective J can achieve; and

12j is the range of variation in objective value J.

In addition to the objective dependent measures, a hundred point Likert-type scale was used to

measure the confidence of the DMs in the final compromise solution.

4.2.5 Experimental Procedure

The experiment consisted of pre-study activities and group sessions. The first phase consisted

of classroom lectures on single and multiobjective linear programming, assignment of the production

planning problem as a class project, an in-class test to determine each participant's LP
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understanding, assignment of subjects to groups, and finally, distribution of individual scenarios

describing each subject's role in the experiment.

The assignment of subjects to groups was based on their LP level. Three subjects with similar LP

backgrounds, each majoring in a different functional area such as finance, marketing, and

management were assigned to the same group.

The production planning problem discussed in Section 4.1 was assigned to the subjects as a class

project and ten percent of each subject's course grade was based on his/her formulation of this

multiobjective problem.

The current study employed a 2x2 factorial design. Table 2 shows the four experimental

treatments.

Table 2. Configurations in Experimental Design

Strong LP Background I Weak LP Background

Informai
Procedure	 Configuration 1

	
Configuration 2

Formai
Procedure	 Configuration 3

	
Configuration 4

Configuration 1 involves groups of students with a strong LP background. Each group in this

configuration had to find a compromise solution to the aggregate planning problem using the

Informai group decision procedure.

Configuration 3 also consisted of groups of subjects with a strong LP background. However, these

groups searched for a compromise solution using the group decision support aid which included

a formai preference aggregation procedure. Configurations 2 and 4 are counterparts of

Configurations 1 and 3 respectively, where groups consisted of subjects with a weak LP background.

These group sessions were held in a computer laboratory equipped with terminals and a printer.

Each group session was limited to ninety minutes. The Iength of each session and the number of

iterations made before it ended was recorded. Fbllowing the group session, each subject was asked

to rate his/her confidence in the final solution on a 100-point Likert scale.

4.3 Hypotheses of the Study
The first set of hypotheses assess the effect on the dependent variables of having a formai

preference aggregation method in a group decision aid. The effect of DM's LP background on the

dependent variables is investigated by the second set of hypotheses. Specifically, the following

research hypotheses are explored:

Hypothesis 1: The total time it takes to reach a compromise will be less for groups using the
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procedure that includes a fort -0 preference aggregation method than for those

using the informa] approach.

Hypothesis 2: The time it takes to reach a compromise solution is not significantly different for

groups consisting of DMs with a - trong LP background than for those consisting

of DMs with a weak LP backgrou id.

Hypothesis 3: Groups using the informai decision support procedure will make more iterations

to reach a compromise solution than their counterparts.

Hypothesis 4: The number of iterations made by groups consisting of DMs with a strong LP

background will not be significantly different from the number of iterations made

by groups consisting of DMs with a weak LP background.

Hypothesis 5: The quality of group compromise solutions found by groups using a procedure

that includes a preference aggregation method is not significantly different from

the quality of solutions found by groups using an informai approach.

Hypothesis 6: The quai ity of group compromise solutions found by groups made up of DMs with

a strong LP background is not significantly different from the quality of solutions

found by groups consisting of DMs with a weak LP background.

Hypothesis 7: DMs using a group decisicri support procedure that includes a formai preference

aggregation method will . ,ave a higher confidence level in the group compromise

solution than that of DMs using the informai approach.

Hypothesis 8: DMs with a strong LP background will have more confidence in the group

compromise solution than their counterparts.

5.0 ANALYSIS OF RESULTS AND IMPLICATIONS OF THE STUDY

A two factorial fixed effects ANOVA model was used tc determine the effect of the independent

variables on the dependent measures. A total of t venty-three groups participated in the experiment.

The form of the full model is as follows:

Yljk = 11 .	 143.1+(w')11+Eljk
	 (2)

where, a and B represent the effect on dependei • .arlable Y of the type of group decision procedure

used and subJects' level of LP background. However, alter testing the usual assumptions of the

fixed effects model and performing indirect tests for model adequacy, the interaction term a f3 on Y

was round statistically insignificant and therefore, dropped from further analysis. The general form

of the model that was found satisfactory for the analysis of results discussed in this paper is as

follows:
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Dependent

Measures

Quality
Time

e.
Iterations

Confidence

Type of	 Ltnear
Group Decision + I Programming

Procedure	 Background
(3)

Table 3 summarizes the ANOVA results.

Table 3. ANOVA Results

Effect	 Dependent Variables	 F

Time	 2.89.
Group Decision	 Iterations	 40.69*
Procedure	 Quality	 7.42**

Confidence	 24.05*

Time	 3.60"
LP Background	 Iterations	 7.47."

Quality	 0.26
Confidence	 0.47

• p < 0.01
•• p < 0.05
••• p < 0.10

5.1 Time Requlred to each a Group Compromise Solution

Hypothesis 1 claimed that groups using the formai approach would take less time to reach a

compromise solution. The results in Tables 3 and 4 support this hypothesis. The length of Ume

it took the groups to generate alternative solutions to the aggregate planning problem, to discuss

the alternatives, to modify their individual goals, and to finally reach a group compromise was

significantly less with the formai procedure than with the informai approach.

Hypothesis 2 posited no significant difference between the time spent by groups consisting of DMs

with a strong LP background in finding a compromise solution and the time spent by their

counterparts. As lndicated in Tables 3 and 4, the level of LP background had a significant effect on

the time measure. Groups consisting of DMs with strong LP backgrounds spent more time in their

search for a compromise. This finding may be partially explained by the tact that DMs with strong

LP backgrounds had also generated more alternative solutions to the problem, which in turn

resulted in more discussion time.
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Table 4. Cell Means for the Main Effects

Independent Variables Dependent Variables

Levels Time(hrs.) Iterations Quality Confidence

Group Decision Formai 0.998." 2.625. 0.803" 93.750"
Procedure Informai 1.156 8.750 0.724 80.625

LP Background High 1.18•• 7.000 0.771 88.125
Low 0.974 4.375". 0.756 86.250

• p < 0.01
•• p < 0.05
••• p < 0.10

5.2 Number of Iterations

Hypothesis 3 was supported by the data. Results in Table 3 show that the type of group decision

procedure did have a significant effect on the number of iterations. As hypothesized, the format

group decision procedure required groups to make fewer iterations in generating alternatives. Thcsc

groups were able to study and rank solutions related to other DMs' priorities. Their discussions

were centered around the solution which was the least regretted by group members. Therefore,

better compromises were made by these participants than their counterparts using the informai

approach.

Linear programming background had a significant effect on the number of iterations made

contrary to what is claimed in Hypothesis 4. Groups consisting of DMs with a strong LP

background made more iterations to find a compromise solution. This finding may be partly

explained by the fact that subjects in the high LP groups were in general better students and

therefore, put more effort into their projects.

5.3 Solution Quality

Hypotheses 5 and 6 dealt with the quality related effects of the independent variables. Both

hypotheses claimed no difference in the quality of compromise solutions with respect to the type of

group decision procedure aid used and the level of LP background. The resuits summarized in

Table 4 indicate that the a.p.a. scores achieved by those groups using the formai approach was

higher than those obtained by their counterparts using the informai approach. However, the level

of knowledge about the solution method did not play an important role in the quality of compromise

solutions reached by the groups.

The 'quality' of a group compromise solution is a concept that needs further investigation. In this

study the 'ideal' point in the objective space was used as a reference point in computing a quality
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score. In a strict sense the current approach is objective. However, since the ideal point is expected

to be infeasible, other criteria may be necessary to further assess the quai ity of group compromise

solutions.

5.4 Confidence

Hypotheses 7 and 8 addressed the DM's confidence in the final compromise solution based on the

group decision approach he/she used and the level of his/her LP background. Confidence of DMs

using the formai procedure was significantly higher than that of DMs using the informai approach

(Table 4). The consensus ranking of individual solutions ln every iteration of the formai approach

provided a basis for discussion and negotiation. Through this step, DMs whose most preferred

solution had a low ranking in the consensus ranking vector, got an opportunity to discuss and

reevaluate their priorities. As the results indicate, a formai preference aggregation step increases

the DM's confidence ln the final solution.

The results of this experiment did not support hypothesis 8. The confidence of DMs in the final

solution was not significantly affected by their level of LP background.

6.0 CONCLUSIONS AND FUTURE RESEARCH

This laboratory experiment was undertaken to evaluate the merits of including a consensus

ranking heuristic in a multiobjective group decision aid based on effectiveness and efficiency

measures, as well as user confidence in the final solution. The individual preferences of group

members were measured through an ordinal ranking scheme and used in determining the final

ranking of alternative solutions that will cause minimum regret among DMs.

The results of the study are in favor of a decision support aid that includes a formai preference

aggregation step. The groups reached higher quality solutions, in less time, and with fewer

iterations with the proposed group decision method than their counterparts did with the informai

approach. The subjects also had more confidence in their final solutions with the formai procedure

than with the informai approach.

The control variable, LP background, had no significant effect on neither the quai ity of group

compromise solutions reached, nor the confidence DMs had ln the final solutions. This finding can

be very important in the design and development of multicriteria group decision support aids and

needs further Investigation. If indeed the strength of subject's background on solution methodology

is insignificant on solution quality and subject's confidence, then similar decision support

procedures can be designed by extending more sophlsticated multiobjective programming techniques

to group decision problems. So far, the limited amount of empirical evidence in this area indicates

that the level of structure in a group decision procedure is a contributing factor in higher decision

making performance. However, more experiments should be conducted to test the performance of

other MCDM techniques when extended to group decision problems such as in this study. For
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example, it is very likely that a long-term planning environment will require a different group

decision procedure fi-om an environment In which frequent and quick analyses are needed.

Systematic variation of the decision task, solution method, and preference aggregation strategy is

necessary in order to determine appropriate group decision aids for different group settings.
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