Journal of the Korean Institute of Industrial Engineers

Vol. 32, No. 1, pp. 42-50, March 2006.

z23¢ - 1A
‘nE Y AN 2GR

= =2 0
7|E 15 AR
g A"
gkl ) gL 7 9 8 A g
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The multi-criteria group decision making (MCGDM) problem is to determine the best compromise solution in a
set of competing alternatives that are evaluated under conflicting criteria by decision maker (DM)s. In this paper,
we propose a mixed-integer programming (MIP) model to solve MCGDM. The existing method based on
minimizing a distance measure such as Median Approach can not guarantee the best compromise solution
because the element of median point vector is defined with respect to each criteria separately. However, by
considering all criteria simultaneously, we generate median point that is better for locating the best compromise
solution. We also utilize the concept of spatial dispersion index (SDI) to produce a threshold value, which is
used as a guideline to choose either the Utopian Approach or the Median Approach. And we suggest using
CBITP (Convex hull of individual maxima Based Interactive Tchebycheff Procedure) to provide DMs with
various Pareto-optimal solutions so that DMs have broad range of selection.
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2.1 Utopian Approach
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Figure 1. The concept of the Utopian Approach.
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2.2 Median Approach

Median Approach+= <Figure 2>9} Zro] QAR AE ] A€
o] 54 o] BEE 1) 2§k 2ol wigatck of W
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® DMs" preferred alternatives (points)

W ideal vector

Figure 2. The concept of the Median Approach.
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Table 1. The alternatives selected by four decision makers

21 Z9 Z3
alternative 1 4620.91 5138.25 6311.64
alternative 2 3784.28 3767.61 8266.04
alternative 3 7720.69 6403.19 3447.95
alternative 4 7998.50 5970.45 3596.20




An Interactive Multi-criteria Group Decision Making with the Minimum Distance Measure 45

distance summation (alternativel) : 3467.78
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Figure 3. Alternative solutions in the Median Approach with
respect to criterion 2,

Table 2. A ; values and the exact concession value for each

alternative
A; Cv*
alternative 1 6.9438 3.2803
alternative 2 10.5464 4.8590
alternative 3 1.4866 3.5306
alternative 4 1.6241 3.3691

* concession value for each alternative
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Figure 4. DM’s preferred alternative sets and their SDI values.
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Figure 5. Illustration of how the CBITP works.
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29 4H x| e g g E HA s
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Table 3. Comparison of concession values between Xanthopulos’s methods and the proposed method
Utopian Approach Median Approach
Xanthopulos’s method vs. Xanthopulos’s method vs. Proposed method vs.
Proposed method Exact solution Exact solution
# of criteria # of criteria # of criteria
2 3 4 sum 2 3 4 sum 2 3 4 sum
) 0(100)  0(100)  0(100) 0(300) | 0(100)  0(100)  0(100) 0(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
3 0(100)  0(100) 0(100) 0(300) | 1(100)  7(100)  7(100)  15(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 1% 7% 7% 5% 0% 0% 0% 0%
. 0(100)  0(100)  0(100)  0(300) | 16(100) 28(100) 30(100)  74(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 16% 28% 30% 25% 0% 0% 0% 0%
5 0(100)  0(100) 0(100)  0(300) | 1(100) 21(100) 24(100)  46(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 1% 21% 24% 15% 0% 0% 0% 0%
# ; 0(100)  0(100)  0(100)  0(300) | 17(100) 26(100) 28(100)  71(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 17% 26% 28% 24% 0% 0% 0% 0%
of , 0(100)  0(100)  0(100)  0(300) | 2(100) 18(100) 22(100)  42(300) | 0(100) 0(100) 0(100) 0(300)
DMs 0% 0% 0% 0% 2% 18% 22% 14% 0% 0% 0% 0%
6 0(100)  0(100)  0(100)  0(300) | 25(100) 25(100) 29(100)  79(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 25% 25% 29% 26% 0% 0% 0% 0%
5 0(100)  0(100)  0(100) 0(300) | 0(100) 23(100) 23(100)  46(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 0% 23% 23% 15% 0% 0% 0% 0%
1 0(100)  0(100)  0(100)  0(300) | 17(100) 24(100) 28(100)  69(300) | 0(100) 0(100) 0(100) 0(300)
0% 0% 0% 0% 17% 24% 28% 23% 0% 0% 0% 0%
0(900)  0(900)  0(900) 0(2700) | 79(900) 172(900) 191(900) 442(2700) | 0(900) 0(900) 0(900) 0(2700)
s 0% 0% 0% 0% 9% 19% 21% 16% 0% 0% 0% 0%
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A& ==kt Table 4. It iteration (SDI = 0.02)
<1 z 9 <3
42 492D DML 276134 386076  2882.65
DM2 282138 213731  4079.12
7y A3 o] A= <Table 3> 2. Al 7449 BlaLE 3 DM3 2941.41 2787.32 3189.37
=t 3 WA= 71 Utopian Approach ot A4 €l # |8} & DM4 256282 481333 255356  *
B} Hladstolm, F WA= 7]1E] Median Approach7} 24 DM5 2205.72 2895.08 5120.24
FEAE 7P A2 teks mEREA] o A s DM6 2505.36 2506.37 4616.36

Median ApproachE 7383t £ =F2] T o] A4 R AT}
7 AL Yoke g ER o RS 2ALE Aot 7 7F

> Table 5. 2nd iteration (SDI = 0.84)
o Ygd Ae Blustaa e T oA 55 R

AT gro]l Bt 449 SIS HoF B3 ¢ Ak o £2 ok
AP WEsfoly BF o) SAe A APAS o DML | 29627 909251 22l *
223149 H]¢-S el DM2 2796.27 3652.51 2942.16

L 71Z9] Utopian Approachg} A3 w3y AnE v DM3 2902.15 3021.33 3122.50
3].\?]; nE 75] oﬂ EHOH J,]Zip:]. _1;'_60:] o] 7]f Hol-li‘jl‘,% %_l:l. oo]: DM4 2561.92 4837.72 2516.46
HATRS 2= ATE 52348 o 2 9t} o] 2 B35 B = DM5 2560.82 3558.79 3841.45
Bold ANE A28 RS A28 5 UQck he0.Z 7] _ DM6 | 256082 355879 384145

Z 9] Median Approach% 248 7§ 227008 9] A3 442
3o A 71 R AL PEk=y o] AL 7]Z9] Median Table 6. 3rd iteration (SDI = 0.14)

Approach7} 1 31421k kR gke] F9to] 71 22 8l & 54| z, 2, Z,
T A02 B 4 9l o) A 23314 gl <F16% o 3 DM1 2725.64 3624.40 3211.94
ke 42X 2 7129 Median Approach S 488 3 2} 715 DM2 2828.04 3463.16 2996.26
HE SIS 2 o] 2 EdE AFFAdS Fe DM3 2891.56 3084.45 3104.47
%_1; °;%i€ QO C{Qﬁzfﬁﬁ; ol Be A5kl 24 DM4 2662.11 4003.11 310374  *
ko) = =N

T L% L] - j,ﬁ-:ﬂzﬂﬁ—;:]% s 24; 7;;};}%0 DM5 2662.11 4003.11 3103.74

- DM6 2662.11 4003.11 3103.74
¢ AR ol= 71T 7 SR E vEs o B Vs
A5 SIS HEoR At 3 XA ol W Table 7. 4th iteration (SDI = 0.04)
shol e Aahe) wiskiolg Aau, 4 23804 A
@ U2 7 57 849 unn A5 43 2URgol 2 22 s
21519 Bolat 2= Qo Ao 2 B RaA AAE 4 DM1 2681.17 3889.50 313620  *
Asln o] AR AT o)X 71 $53 2 T231=A DM2 2704.49 4019.98 2941.86
2 golg) nul BE A g 71 AL GrATE e DM3 2742.61 3792.75 3006.79
N2 2 202 e o] 4o A4S Eaje] B = DM4 2604.94 4343.95 3006.35
o)A A A)E 28] Xanthopulos (2000)9] A AAE 12 <] DMS5 2581.61 4213.46 3200.68
A AR T} okH ghe] E3o] AL 5 2 £ 23S solg) 2 DM6 2619.73 3986.24 3265.61
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