ICAS =008

26™ INTERNATIONAL CONGRESS OF THE AERONAUTICAL SCIENCES

AN APPROACH FOR MULTI-CRITERIA DECISION
MAKING METHOD SELECTION AND DEVELOPMENT

Yongchang Li, Neill Weston, Dimitri Mavris
Aerospace System Design Laboratory (ASDL)
School of Aerospace Engineering
Geor gia Institute of Technology
Atlanta, GA 30332-0150

Keywords. Multi-Criteria Decision Making, Method Selection, Method Devel opment

Abstr act

The existence of various decision making
methods implies that in order to obtain the
desired solution for a given decision making
problem the suitable method should be utilized
since the use of inappropriate method may
create a misleading solution., However, the
selection of the most appropriate decision
making method is an area that has not been
given adequate consideration.

The research presented in this paper
proposes a Multi-criteria Interactive Decision-
making Advisor and Synthesis (MIDAS) process
that facilitates the selection of the most
appropriate Multi-Criteria Decison Making
(MCDM) method for a problem. This process
provides more insight to the Decision Maker
(DM) with regard to fulfilling different
preferences, such as developing an advanced
decision making method. An aircraft concept
selection problem was performed as a proof of
implementation.

1 Introduction
In modern aerospace system

process, needs to be carefully formulated and
carried out.

Almost every engineering design problem
inherently has multiple criteria which need to be
satisfied. Since aerospace systems are complex
systems with interacting disciplines and
technologies, the Decision Makers (DMs)
dealing with such design problems are involved
in balancing the multiple, potentially conflicting
attributes/criteria, transforming a large amount
of customer supplied guidelines into a solidly
defined set of requirement definitions. As a
result, all the criteria have to be simultaneously
taken into account, and compromise becomes an
essential part of the decision making process.

To handle this type of Multiple Criteria
Decision Making (MCDM) problem in the early
design stage, various methods have been
developed. Currently, over 70 decision making
methods have been proposed with the intention
of facilitating the decision making process. In
addition, with the complexity of the decision
problem and the demand for more capable
methods increasing, new methods keep
emerging. Paradoxically, these numerously

design, existing methods have not eased the decision

progressively more and more emphasis has beenmaking problem expected, but complicated the
given to conceptual and preliminary design proplem because one has to determine which
stages in order to increase the probability of method is most appropriate before he/she can
success of a design at the completion of the proceed, while considering the fact that the use
design process [1] [2]_. To achieve the success inof jnappropriate method may create misleading
these phases, one is expected to make wisesplytions to the decision making problem.
decisions which will have a considerable impact However, deciding on the appropriate decision
on the final design solution. Thus, decision making method may be viewed as a difficult
making, which is at the core of the design proplem for the DMs, since this selection itself
is a complicated MCDM problem and this is an

1
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area which has not been given adequate handling these types of problems. Some of them

consideration. require that the user has certain knowledge
o about different available methods (e.g. criteria
2 Motivation approach), and some of them are just too

Over the past decades, many efforts have beenSIMPplistic to suggest the most suitable method
made to facilitate the selection of the most (€-g- tree diagram). In addition, none of the
appropriate decision making method for a given @Pproaches have a comprehensive sample of
problem. Various approaches have been existing MCDM methods. This lack of methods
developed and can be classified into three main In the selection pool means the method selected
types, including the tree diagram[3][4], criteria USINg these approaches may not be the most
approach [5][6][7][8], and expert or intelligent @PPropriate method for the problem under
systems [9][10][11]. The tree diagram has been conS|de_rat|on. _The most appropriate method
the traditional approach proposed by the May exist, but is excluded frc_)m the selection
researchers since the importance of the methodProcess. Furthermore, the existing approaches
selection was first recognized. This approach &€ not able to produce the final solution to the
embodies a taxonomy of MCDM methods in the 9iven decision making problem. They either
form of a tree diagram that consists of nodes ¢annot find the most appropriate method for the
and branches connected by choice rules. Usersdiven problem, or just find the name of the
can use these tree diagrams to reach one or moré€lected method, but they can not help the
methods for a given problem by going through dec!s!on maker reach the final solution if the
the corresponding branches of the diagram. decision maker has no knowledge about the
Some criteria for evaluating MCDM methods sc_elected method. This situation is shown in
were proposed as an alternative solution for this Figure 1. Therefore, a new approach with more
method selection problem. By utilizing this capabilities needs to be _developed to facilitate
approach the most appropriate MCDM method the MCDM method selection.
is identified by evaluating the methods with o _ . _
respect to a set of criteria for the given problem. 3M l_“t"c”te”a ! nteractive Decison Making
In the 1990’s, researchers developed different Advisor and Synthesis Process (MIDAS)
expert and intelligent systems to aid the DMs in An intelligent, knowledge-based advisor system
choosing the appropriate MCDM method. referred to as Multi-Criteria Interactive
Those systems work by asking the user a seriesDecision-Making Advisor and Synthesis
of questions and then eliminating options until process (MIDAS) is proposed in this study to
the most appropriate method based on the user’sfulfill the needed capabilities. Figure 2
answers is determined. illustrates the MIDAS process. It can be seen
Although the approaches described that the MIDAS process includes a MCDM
previously present some capabilities for finding library storing widely used decision making
a suitable decision making method for a given methods, and a knowledge base providing the
problem, they also have some disadvantages ininformation required for the method selection

Tree Diagram/

Specified o
Problem Criteria Approach/

Expert/Intelligent Systen
Existing Approaches

the most appropriate
method is found?

=}

Figure 1: Limitations of Existing Method Selectidpproaches
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process. The information and data in these two the problems, and Joint Probability Decision

repositories will be used to form a line of
reasoning to complete the method selection.
MIDAS is designed to alleviate the DMs’

burden of identifying the most appropriate
decision making method and support them in
obtaining a high quality decision through the
decision making process. It is capable of finding
the most appropriate method for the decision

Making (JPDM) technique cannot accurately
represent the DM’s preference information [12].
If a decision maker has no knowledge about
these methods, it is difficult to pick the most
appropriate method.

On the other hand, different decision
making techniques have their own requirements,
assumptions and limitations. That is, different

making problem and then using the selected techniques require different input data,
method to produce a final result. In addition, it preference information and decision rules.
can provide guidance to generate new method if Hence, if a problem with certain properties is
no method in method pool is appropriate for the solved using a decision making technique which
given problem. With this approach, MIDAS fills is designed for this type of problem, or whose
in the gaps existing in the current method characteristics best meet the characteristics of
selection approaches as shown in Figure 1. this type of problem, a better solution can be
obtained. This is the concept that the MIDAS

3.1 Decision Making M ethod Selection uses to select the most suitable decision making
technique.

Basically, a decision making problem has To select the most appropriate decision
certain characteristics, such as those assomateqnaking technique, the MIDAS process starts to
W|th_ uncertainty, fea5|_b|I|ty and hlerarchy_. A evaluate the problem by interacting with the
decision making technique may not be suitable py by g series of questions, which are related
for solving a given problem if it does not have , gifferent aspects of a decision making
capabilities ~to deal ~with some Key pohlem. To facilitate the selection of a decision
characteristics of that problem. For example, 5king method, the advisor can provide options
Technique for Order Preference by Similarity 10 ¢4 the answers to the corresponding questions.
Ideal Solution (TOPSIS) does not take into After the questions are answered, the
account uncertainty that often exists in SOme gqyisor will analyze this information and rank

problems, Analytical Hierarchy Process (AHP) 1o methods in order of appropriateness using
is not able to deal with the dynamic behavior of

Problem Related Req| Knowledge MCDM
Method
Given B Library
Problem
Method Related Req. Method
N Suggest New
I Define — Method
Requirements| "
DM Related Req. Utilize the
knowledge and
Decision data to form a line
™ Maker of reasoning
Solution Related Req, & More than N | Recommend the
Rank Methods in 1 Matched —> most Appropriate
l Order of Methods?2 Method
( h Appropriateness
Define Preference on Requirements
~ < Use the selected
Y Need more N method to solve
info? the given problem

=

Figure 2: MIDAS Process
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the index given by Equation (1). Finally the 3.1 becomes one part of the decision validation
methods with appropriateness indexes greaterprocess. After the method selection is conducted,
than the threshold will be recommended as if the method suggested by the MIDAS
appropriate methods to solve the problem under approach is the same as the one the DM used to
consideration. In Equation (1), Al represents the make the decision, it implies that the decisions
appropriate index that a method possesses whermade are valid. Otherwise, if a different method
it is evaluated with respect to the given problem. is recommended, it indicates the decisions made
_ 1o are not appropriate and need to be refined using
Al 'ﬁéwili (1) the recommended method.

where n is the number of criteria used to
examine the characteristics of decision making 3.3 Decison Making Using a Specific M ethod

methods or the given problem. Each such After a decision making method is selected as

chara_lcteristic_ corresponds to one examination the most appropriate method to deal with the
criterion  which has two or more values. oniem under consideration, the DM will

W ={w,,w,,--,w,} is the weighting vector on  employ this method to formulate the problem
the examination criterid,, ={b,b, ---,b }, and and produce the desired decision solution.
However, there exists a variety of methods and

b, is defined as: it is improbable that the DM will be familiar

b = lif c; =& i=1.2,-,nj=1.2,-,m with all of them. Thus, the DM may require
' |0ifc; %4, o . guidance in the use of the method to obtain the
: : ot final solution, even without a complete
wherea,: |.s the value of thet.h characteristic of understanding of the algorithm used in the
the decision problem, ang}; is the value of-th method.
characteristic of th¢-th method in the method The MIDAS is capable of providing
library. guidance for the DM when a specific method in
the MCDM library is selected. For each method
3.2 Decision Validation in the MCDM library, the advisor supplies an

_ - _ explicit step by step problem solving procedure
A DM is usually familiar with one or two  for the DM to follow. This procedure can be

these methods to deal with any decision jhierface. To use an unfamiliar method, the DM
problems. It can be seen that a decision methodis gnly required to input some basic information

good at handling one type of problem is maybe associated with the problem, such as the number
incapable of handling other types of problems. qf the alternatives, the number of the attributes,
Therefore, only using decision making methods gnq the preference information. Then the
that the decision maker is familiar with often 4acision maker can follow the explicit guidance

produces inappropriate decisions for some proyvided by the advisor to reach the final
problems. This indicates that the decision gg|ytion.

validation should be performed before the
decisions are implemented. The MIDAS is able
to validate the decisions made using a specific 3.4 New Method Development
method. In some cases, the decision advisor may not be
The validation process is similar to the able to find an appropriate method for the given
method selection process except that the problem from the MCDM library. This may
decision solution is known in advance. In order occur when the problem is more complicated
to validate the decisions, one must verify that than the types of the problems typically
the method used to make the decision is considered by MIDAS, or simply because of the
appropriate. At this point, the selection of the limited number of methods included in the
most appropriate method discussed in section MCDM library.
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Table 1: New Method Generation

1 2 3 4 5 6
Feasibility Check? | Yes > No
Optimization/ - Lo Optimization +
Sdlection Selection On Optimization Orly Selection
Uncertainty
Analysis? ves No

Risk Analysis? Yes Q No)
Input Matrix Comparison
Available Decision Matr| Matrix None
. ) i ical +
Complexity Hierarchical Hierarchical
Single

Relative Weigh

Preference Relative Weight |  Utility Function| + Utility Class Function] None

Functior

Weight C Given > Assigned Calculated None
. ) - . Probabilities +|———,
Info. Required Interested of Ared  Utility Functio Goals Utility Function ¥Nc@
aximiz - Minimize the Minimize the
. Maximize the - . . o
Decision Rules Clossness to Idedl | .- ) Maximize POS| Ordinal Rankipg/ariation to thqg Aggregate
) Utility Function -
Solutio Set of Goals Function

Visulization ( Yes ) No
Dynamic/Static Danamic (Sta@

Subjective/Obj. o Subjective +
\Varable Subjective Only [(_Objective On Obijective

Complete/l ncomp. @mp@ Incomplete

The MIDAS is capable of handling this
issue. When the advisor can not find an 4 MIDAS System

appropriate method for the problem under ag jjustrated in Figure 2, the operation of

consideration, it will analyze the answers and p\paAS s supported by two databases, a
information that the DM has provided about the knowledge base and a method base, and a

problem. Based on the analysis, the advisor will rea50ning module that utilizes the information
discern what capabllltles are _reqwred for a i the databases to accomplish the method
method to be fulfilled to _deal W|th_ the problem selection task. To fulfill the MIDAS
through the morphological matrix shown in  c5apilities, the MIDAS process is implemented
Table 1_. Then it will give the DM some gdwce using a knowledge-based advisor system that
for solving the current problem. The advice can cqngists of a user interface, an inference engine,

suggest that the DM find an existing decision 5, McDM library, and a knowledge base, as
making method with some certain capabilities depicted in Figure13 ’

or characteristics which is not included in the The user interface of the MIDAS system

MCDM library. If there is not such existing  gjjows the user to interact with the system in
technique, or the expected technique can not beqqer 1o accomplish a certain task, as shown in

found by the DM, the advisor will suggest that Figyre 4. The user is able to communicate with
the DM create a new method capable of the system by inputting the required information
handling the current problem and the advice 5ng commands using the user interface. The
provided by the advisor will provide hints for g5q4visor can respond to the users query by

developing the new technique. These hints may oyputting some data and graphs through the
be to combine two or more existing techniques jnterface to complete the interaction.

in the library to generate a hybrid method, or to
create a new method with required capabilities.
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User

» Task query
 Suggest the most appropriate method

* Provide advice for generating a new method
« Final decision for a given problem
* Problem related criteria » Provide rationale, justifications for selection

» Solution related criteria

* DM related criteria

* Method related criteria

« User req./criterial
« Preference info

* Response
* Need more info

Inference Engin
(Reasoning)

» Characteristics of the metho
« Steps of the methods

» Add new methods
* New knowledge is required

*« MCDM knowledge

Method Base
(MCDM Library)

Knowledge Basq
(Facts, Rules)

Knowledge acquisition

Figure 3: Architectural Framework of MIDAS System

The inference engine of the MIDAS MCDM methods. In this study, each method is
system is the control mechanism that applies the represented by two sets of data: one indicates
information present in the knowledge base and the characteristics of the method; the other
method base to the task-specific data to arrive atprovides the problem solving procedure of the
a conclusion through reasoning. In the reasoning method. The characteristics of the MCDM
process, the inference engine organizes andmethods are divided into four categories: DM
controls the steps taken to solve the problem, related, method related, problem related and
manipulates the knowledge contained in the solution related characteristics, and each
knowledge and method bases and handles thecategory is independent of the others.
execution of the system.

The knowledge base is the core of the
advisor system. In the knowledge base the facts
and rules are stored in some format, which
include both factual and heuristic knowledge
and support the judgment and reasoning of the
inference engine. Knowledge is acquired from
expert and other documented sources. The
necessary knowledge associated with selecting
the most appropriate MCDM method, validating
the decision made and generating a new
decision making method is formulated in the

T Sei i ethod
51 ¢ [ 1 F [ o e - A N[ o [ ® T T

?? Multiple Criteria Decision Making Advisor v{‘(&

Project Title MCDM Advisor - Project L
©

Desired Task:| ct the Most Appr

DEEE
RIRIE

3l

knowledge base and stored as a set of rules. : RN .
The method base, also referred to as the |i s e i) P

MCDM library, stores the information

associated with a number of widely used Figure 4. MIDAS User Interface
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To complete certain task, the user sends abound was assigned to all the criteria. The
query to the system through the user interface, maximum acceptable values that must be
and, based on the specified task, the system will satisfied are defined as: 4 hrs for D-D time, and
request the necessary information from the user. 130 $/hr and 79dB for DOC and noise
After the user provides the information (inputs) respectively.
to the system, the inference engine will analyze
the inputs and utilize the information and 5.2 Decison Making Method Selection and
knowledge stored in the knowledge and method Decision Validation

bases to form a line of reasoning. Then |, order to obtain a desired solution, an
conclusions will be drawrj for the original task appropriate decision making method should be
query and the outputs will be presented to the jjentified first and then aid the DM to reach the

user through the user interface. During the fing| solution. The MIDAS system is used to
process, additional information may be required fill these tasks.

from the user so that iterations may occur in Since the development of the PAV

order to produce an explicit and convergent gqyanced concept occurs in the early design
conclusion. stage, each concept carries a family of
alternatives instead of a point design to avoid a
rapid design freedom drop off and cost lock-in
In order to demonstrate capabilities of the [1][2]. The relationship between input variables
MIDAS system, a Personal Air Vehicle (PAV) and metrics of interest is captured by a
concept selection problem is performed as a metamodel represented by Response Surface

5 Implementation

proof of implementation. Equations (RSEs). Thus, the metrics of interest
_ will be derived by utilizing the RSEs and
5.1 PAV Concept Selection Problem distributed over the design space. That is, the

The Personal Air Vehicle was envisioned as a guantification of each metric is represented by a
potential  replacement  for  automobile distribution rather than a single value which

transportation which could provide a solution €xhibits the uncertain nature of the problem.
for the increasingly congested highways. For This uncertainty feature is a key characteristic

this personal transportation purpose, PAVs will that needs to be taken into account when one
provide a routine doorstep-to-destination selects the decision making methods for the

personal travel, which is a system solution PAV advanced concept selection problem.
involving air and ground transportation. To select the most appropriate method for
Three advanced PAV concepts were the PAV concept selection problem, the user
derived from the corresponding baselines: one S€Nds the query to the advisor system to request
helicopter configuration, (Robinson R44), one the method selection task and inputs the

gyroplane configuration, (Groen Hawk4), and information abput the problem. For the.PA\_/
one tiltrotor configuration, (Bell 609). In concept selection problem, the information is

developing the advanced PAV concepts, relatgd to the key characteristics discussed
probabilistic design methodology was applied to Previously and other problem related, DM
account for uncertainty or variability existing in rélated, ~method  related and  solution
the design process. The objective of the conceptCharacteristics. , _
selection is to select the most viable concept The advisor then analyzes the inputs using
that can best perform the PAV mission. the mfo_rmatlon in the knowledg_e base and
Viability of a design concept is measured by the sequentially calculates the appropriateness score

probability of satisfying certain desired levels of for €ach method in the method base. The final
three criteria: Doorstep to Destination (D-D) result of the method selection is illustrated in
time, Direct Operating Cost (DOC) and noise. Figure 5. It can be seen that the Joint Probability

One can see that all the criteria are desired to bePecision Making ~ Technique (JPDM) is
as small as possible, therefore zero as a lower€valuated as the best method to deal with the

PAV concept selection problem.
7
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Il Microsoft Excel - Decision Adviser CER In this example, the JPDM technique was
G R L B R TS e e =] selected as the most appropriate method. To use
IR = I [ M = W e ™ T S LT R . . .
TEEYN T e TE SN the JPDM technique, one can _S|mply click the
T —— — “Load JPDM” button shown in Figure 5, and the
e » JPDM technique will be loaded. The advisor
1] supplies explicit instructions that can be
[ Methods That Ts Appropriate To Solve Your Probler followed by the DMs. The only actions
6 Losapow | DM 5% | expected from the DMs are inputting some
OETE o | | necessary data such as the number of the
ol e alternatives, the number of criteria. The rest of
o . the assessments can be completed by clicking
P e the corresponding buttons following the
o e TOPSIS 62 [ ]

guidance. The data required by JPDM can be
obtained by some sampling technique such as a
_ o Monte Carlo Simulation using the available
% z{fﬁn 32; = RSEs. Uncertainty is propagated to the system
] W . 23; — level by defining appropriate probability
L] ‘ distributions for uncertain mission requirements,
Suggpated | ] vehicle attributes and infused technologies. The
Meiod(s) . area of interest is defined by the upper limits

@
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o
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:EHLY} v |{ Method Selection % Selected_Methods  Support / [ € vy 3] and Iower Iimlts of the Crlteria Wthh were
given in Section 5.1.
Figure 5: Method Selection Results for PAV Based on the data input, the advisor can

automatically produce the joint probability
distribution of the criteria using the JPDM
technique. In addition the advisor can calculate
the joint Probability of Success (POS) for each

Concept Selection Problem

The decision validation process is similar

to the method selection process, except that the S e
decision has been already made using anotherconcept and univariate probability of success for

method. To validate the decision made. the €ach criterion. The respective probabilities of

method selection process should be executedSYcCesS aré listed in Table 2. From this table,
first. If the selected method is the same as the ©N€ can see that the advanced helicopter has the

method used. the decision should be valid. highest probability of success which indicates it
otherwise the decision needs to be reevaluated'S the best concept to perform the PAV mission.

using the selected method suggested by the

MIDAS Table 2: Concept Selection Result
Alternatives  Joint POS  P(D-D<4 hr) P(DOC<130$/hr) P(Noise< 79 db)
53 Decis'on M ak|ng US ng JPDM Adv_Helicopter 0.2708 0.5572 0.4736 0.9759
Adv_Gyroplane 0.2004 0.481 0.2855 0.955
Once the JPDM method was chosen, the DM adv_Titrotor 0 1 0 1

needs to employ it to obtain the final solution

for the concept selection problem, that is, to 5.4 New Method Generation
decide which concept is the most viable
configuration to perform the PAV mission.

The MIDAS can help the DMs to use
methods that they are not familiar with. When a
method is selected as the most appropr_iate advantages of the JPDM do not elimilate its
meth‘od to solve the current problem, theladV|sor own underlying limitations. In the JPDM, the
can invoke the method, which has a rigorous POS is obtained by integrating the joint

i;l[ng?z/ Istt)ep problem solving procedure stored in . hapility density function over the area of
lorary. criterion values that are of interest to the

The JPDM technigue appears to be an effective
multi-criteria decision making method that can
measure the goodness of alternatives based
upon their probability of success. The

8
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customer for the Joint Probability Mode (JPM) decision making criteria, the first hint provided
model, or by counting the number of the by the advisor is selected for the new method
occurrences of the alternative solutions within generation. As the JPDM technique still has
the area of interest for the Empirical highest appropriateness score, the new method
Distribution Function (EDF) model. Obviously, will be developed based on this technique. The
the calculation of POS does not take the utility function used by EUT technique can
absolute location of the Joint Probability improve the calculation of the POS of JPDM
Distribution Function (JPDF) into account, technique, thus it is used in the JPDM to
which leads the JPDM to become awkward for represent the preference information.
concept selection when the calculated POS’ of A hybrid decision making method was
the alternatives are very similar but their JPDF developed from the JPDM technique using the
locations are very different. It is clear that the utility function to represent DM’s preference.
POS calculation can not fully capture the Table 3 shows the joint utility for the
performance of the alternatives and therefore alternatives and utility for each of the criterion.
produces biased estimation for the alternatives’ Since the tiltrotor concept is infeasible, it is
goodness. Thus, the JPDM technique needs toeliminated before processing the selection
be improved in order to be able to make high problem.
quality design decisions.

The improvement can be completed by Table 3: Joint Utility and Univariate Utility of
revising an existing method or developing a Each Concept and Criterion
brand new method resulting in a hybr_lc_i method Ao matives 0 U0D) UDOC) UlNoise)
or a new method capable of fulfilling the
capabilities that are required to make better Adv-Helicopter — 0.5519 02095 02154 0.1270
decisions. The MIDAS is able to help the DM to AdwCyroplane 03653 01446 01170 0.1037
generate the methods with improved
performance in the process of selecting the most Comparing the results shown in Table 2
appropriate  method for the problem under and Table 3, one can get the same goodness
consideration. ranking for the PAV concept selection problem

Assume that a decision maker wants to find with respect to the given criteria. Though the
a desirable method to solve the PAV concept results obtained from the original JPDM
selection problem. The DM is concerned about technique and the hybrid method are the same,
his or her preference and wishes that the the accuracy offered by these two methods is
preference information can be represented by adifferent. The hybrid method makes the two
more sophisticated model rather than the concepts more distinguishable: the 15%
relative weight. It is also assumed that the DM difference in goodness increases to 20% after
understands other characteristics of the problemthe proposed method was applied. Study shows
as discussed in Section 5.2. that the advanced helicopter and the advanced

After the characteristics of the PAV gyroplane have similar distributions and
concept selection problem are entered to the deviations from their respective targets. Even in
advisor system, the advisor finds there is no this case, the hybrid method still gives a more
appropriate method which is capable of dealing explicit result than JPDM in indicating which
with this problem. However, the advisor is able alternative is the best solution. When dealing
to provide hints that may be used to create a With the cases in which alternatives have very
hybrid or new method. Three hints are provided different distributions, the hybrid approach will
by the advisor, and they are: combining the be much more competent than the original
JPDM with Expected Utility Theory (EUT), JPDM technique
physical programming, and loss function.

Since utility has the capability of 6 Concluding Remarks

representing a decision maker's preference A decision making method selection approach,
information by measuring the “goodness” of the referred to as MIDAS process, was developed in

9
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this study to help the decision maker to select [4] Gershon M, Duckstein L. A procedure for selection
the most appropriate method for a given of a multi-ob_jective technique v_vith applicati_on to
problem. The MIDAS process provides an ;Vféeéoﬁqgﬂtargénnerﬁl) giss?gr?cle'alpggjd Mathematics
Interactive V_Vay to I?t the user _SeIeCt the method [5] Gershon M, Duckstein L. A procedure for selection
and then directs him or her in the use of the of a multi-objective technique with application to
selected method to reach the final design water and mineral resourcespplied Mathematics
decision. It can also produce the hints for new and Computation, pp 245-271, 1984.
method development if no method is suggested [6] Hobbs B.J. What can we learn from experiments in
for the given problem. In general, MIDAS ?g;gg{gﬁg‘gi S/ﬂgs}g'?\'ﬂ";n " dag%ﬁf;i-cs"\ff
provides an interactive way to effectively fulfill SMC-16, No. 3, pp 384-394, 1986. C
the method selection task. [7] Ozernoy V.M, A framework for choosing the most

The PAV advanced technology concept appropriate discrete alternative multiple criteria
selection problem was solved, as an example, decision-making method in decision support systems
utilizing the MIDAS process. The most and expert systems.Toward Interactive and
appropriate decision making method was first U‘éﬁgge@ol D;%i‘)"&_&”ig& Systems, - Springer-
selected among a set (.Jf methods, and then the[8] Tecle A, Duckstein, L. A procedure for selecting
prpblem Was S_Olved usmg_ the selected r_ngthod. MCDM techniques for forest resources management.
With the intention of making better decisions, Multiple Criteria Decision Making Proceeding of the
the decision maker required the preference Ninth International Conference: Theory and
information to be represented by a more Applications in Business, Industry, and Government,
sophisticated model. The decision making Springer-Verlag, New York, 1992.
advisor provided several hints that were used to %! E%Tti_};'ttﬁb lﬁ‘ek”Oﬂggigfégasedmgﬁ:ganczrst%fé;]m for
develop a new method that had the capabilities Intelligence in Engineering, Vol. 12, Ngc;. 3, pp 315-
to deal with the problem. A hybrid method was 326, 1998.
developed based on the JPDM technique using[10]Lu J, Quaddus M. A, Poh K. L, Williams R. The
utility theory. The result shows that the design of a knowledge-based guidance system for an
improvement was achieved with the use of the i(?;/?('gigesrg)mg'rtg:e;?esci"fe t‘:]idig?h” Zﬂg?;r;sﬂ_‘g:
prOpOS.ed method. . Conference on Informat?on Systems, 1999.
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