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The paper deals with the development of a model for group decision making under multiple criteria. The
Multi-criteria group decision making (MCGDM) is the process to determine the best compromise solution in a set
of competing alternatives that are evaluated by decision makers having their own preferences on conflicting
objectives. For MCGDM, we propose a Mixed-Integer Programming (MIP) model that implements a revised
median approach by noticing that the original median approach cannot consider the willingness to reject and the
indifferent preference conditions. The proposed MIP model tries to select a common best Pareto-optimal solution
by maximizing the overall desirability considering the willingness to reject and the indifferent preference that
represent the tolerance measure of each decision maker. To evaluate the effectiveness of the proposed model, we
compared the results of the proposed model with those of the median approach. The results showed that the
proposed MIP model produces more realistic and better compromised alternative by incorporating the decision
maker’s willingness to reject and the indifferent preferences over each criteria.
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with respect to criterion 2
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Table 5. Results of the Median Approach and the proposed
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Table 6. Results of the proposed method under the condition that
DM4 and DMS5 have willingness to reject a certain region

The region corrf:s.ponding to Utility value | Rank
the lowest utility value

DMI1 5.13 4
DM2 5.69 2
DM3 - 5.69 2
DM4 [ 60.00] 5.79 1
DMS5 [ 60.00] 4.88 5
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Figure 7. Utility values of DM4 and DM5 having willingness to

reject a certain region of criterion 1
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Table 7. Results of the proposed method under the condition
that DM2 and DM3 have indifferent preferences

The region corresponding t
t}?e ?fd(i)ffe::nte:;:feienieo Utility value | Rank
DM1 - 9.31 4
DM2 [25.00, 80.00] 11.41 2
DM3 [50.00, 80.00] 11.28 3
DM4 - 11.51 I’
DM5 - 8.37 5
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Figure 8. Utility functions of DM4 and DMS5 having indifference
preference on a certain region of criterion 2
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Table 8. The results of the proposed method compared with Cho ef al.(2006)’s method

Proposed method(applied preference) vs. Cho et al.(2006)’s method

# of DMs having willingness to reject a certain region

1 2 3 sum
2 3 4 12
0,
10% 4% 4% 4% 4%
4 7 7 8
0,
20% 4% 7% 71% 6%
6 9 1 26
0,
30% 6% 9% 1% 9%
7 15 17 39
0,
degree 40% 7% 15% 17% 13%
of 10 31 33 74
0,
veto 30% 10% 31% 33% 25%
Strength 60% 20 48 50 118
20% 48% 50% 39%
35 55 60 150
0,
70% 35% 55% 60% 50%
35 52 65 152
0,
80% 35% 52% 65% 51%
38 51 63 152
0,
90% 38% 51% 63% 51%
159 272 310 589
sum 18% 30% 34% 22%
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