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An Experimental Comparison to Verify the Validity of a Multi- Attribute
Decision Making Method with Incomplete Infor mation

" Cambridge

Abstract

Multi attribute decison making(MADM) is quite prevaent in daily lives or organizationa
settings. Researchers have proposed not a few methodologies to assist decision makersin choice
making with, usualy conflicting, attributes. Many of these approaches require cardinal or
numerical data from decision makers. In practices, it is not easy for decison makers to provide
such cardind information and they also feel considerable cognitive burden.

To cope with the prablem, a new approach was developed recently so called MADM with
incomplete information, shortly denoted MADMII. This method is to evaluate aternatives
considered without determining specific weights of attributes. Although the theoretical
background of MADMII was verified by some eminent scholars, its advantages and
effectivenessin a practical use are not yet examined.

This study aims at verifying the validity or applicability of MADMII empirically. For that
purpose, we carry out an experimental comparison of MADMII with some other methods:
holistic judgment, the ratio method, the swing method and the pricing out method. An job
selection problem is used for that comparison. Subjects are 72 undergraduate students who
enrolled in the course of decision analysis. Each method is evaluated in four criteria developed
in this study: rank-order correlation, convergent validity in determining an optimal alternative,
easy of use, and trustworthiness.

In terms of findings, there are four main results(1) the mean individua spearman
correlations of aternative ranks between MADMII and the other MADM methods are very
high,(2MADMII is highly correlated to the other MADM methods from the comparison of
convergent validity in determining an optimal aternative, especialy, MADMII makes a mark of
the highest convergence among the methods under comparison, (3)MADMII is not good in the
criteria of easy of use, and(4)MADMII has the best trustworthiness.

The man recommendation for further application is that()MADMII should be
implemented as an interactive computerized system for reducing difficulty of use on decision
makers, and (2) to incorporate the ratio method into MADMII is suggested in order to be in
harmony with the decison maker s behavioral tendency for providing their preference
information
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[ 61 [ 62
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10 : [ 6-6]
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[ 66]
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5.39 6.13 5.89 5.04 6.85
0.02 0.04 -0.14 -0.30 -0.05

6.3



/ 98 1998 4 2425 . :Session B 09.2

[1] (1987), “ ”
17 ,197-207.

[2] Borcherding, K., Eppel, t., and von Winterfeldt, D. (1991), “ Comparison of weighing judgments in
multiattribute utility measurement” , Management Science, Vol.37, No.12, 1603-1619.

[3] Doughety, T.W., Ebert, RJ., and Callender, J.C. (1986), “Policy capturing in the employment
interview” J. of Applied Psychology, Vol.71, 9-15.

[4] Edwards, W. (1977), “How to use multiattribute utility analysis for social decision making”, |IEEE
Transaction on Systems, Man, and Cybernetics, Vol.7, 326-340.

[5] Kirwood, C.W. (1982), “ A case history of nuclear power plant site selection”, J. of the Operational
Research Society, Vol.33, Issued, 353-363.

[6] Keeney, R.L. and Raiffa, H. (1993), Decision with Multiple Objectives: Preferences and Value
Tradeoffs, Cambridge University, New York.

[7] Park, K.S. and Kim, S.H. (1995), “ Mathematical programming model based multi-attribute decision
support with incomplete information: method and application” , Doctoral dissertation, Department of
Industrial Engineering, KAIST.

[8] Sarin, R.K., Sicherman, A., and Nair, K. (1978), “ Evaluating proposals using decision analysis” , |IEEE
Transactions on Systems, Man, and Cybernetics, Vol.8, 128-131.

[9] Schoemaker, P.J.H. and Waid, C.C. (1982), “ An experimental comparison of different approaches to
determining weights in additive utility models” , Management Science, Vol.28, No.2, 182-196.

[10] Solymosi, T. and Dombi, J. (1986), “A method for determining the weights of criteria: the
centralized weights” , European Journal of Operational Research, VVol.26, 280-287.

[11] von Nitzsch, R. and Weber, M. (1993), “ The effect of attribute ranges on weights in multiattribute
utility measurement” , Management Science, Vol.39, No.8, 937-943.

[12] Weber, M. and Borcherding, K. (1993), “Behavioral Influences on weight judgments in
multiattribute decision making” , European Journal of Operational Research, Vol.67, 1-12.



