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ABSTRACT

It is not clear whether multiattribute decision making techniques can express effectively decision makers’ preferences.
This paper presents an experimental design to evaluate these techniques in terms of ability to express decision makers’
preferences. The design incorporates the internal and external judges designs as proposed by Hopkins(1984). Internal judges
are the subjects who apply these techniques and thus evaluate the effectiveness of these techniques based on their own
preferences. In this design, the subjects must apply more than two techniques in a sequence. Learning across techniques
is thus difficult to control. External judges are the experts other than subjects who reach a collective consensus for evaluation
based on the subjects’ performance. In this design, each subject applies only one technique and it is simpler than the
internal judges design. The consensus resulting from external judges does not, however, represent the subjects’ own preferences
for these techniques. We propose a procedure taking into account interactions among subjects resulting in converged,
final group preferences as the benchmark for evaluating these techniques.

Based on the measurable additive value function theory (MAVT), we propose a benchmark method to derive the
evaluation basis. We first define values in concrete and operational terms as preference intensities or strengths of preference
suggested by Dyer and Sarin(1979). The subjects’ initial preference structures are then represented by MAVT, including
attribute weights and value functions. Based on Saaty’s computations of average intensities or total intensities in a network
and the eigenvector approach(1986), we can then derive among the subjects the influence weights to compute the group
preference structure as an evaluation basis. We prove that the two computation methods, average and total intensities,
result in consistent weights. The evaluation basis is computed by multiplying the subjects’ initial preference structures
with the associated influence weights respectively and summing up the weighted preference structures across the subjects.

The effectiveness of each technique is determined by the difference between the preference structures expressed by
the subjects using that technique and the method as an evaluation basis or external judge. The smaller the difference
between the subjects’ and the judge’s preference structures, the greater the effectiveness of the technique. In our design,
subjects apply only the benchmark technique and the technique under consideration; thus it is simpler than the internal
judges design while solving the problem of the external judges design for not being able to express subjects’ own preferences

among techniques.

Keyword: Multiattribute decision making , group decision making, eigenvector approach, preference structures, AHP,
MAVT
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