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8§ 10 11 a=0.0819 5=0.0695 ¢c= -6.9323
u C =-0.0819C + 0.0695C - 6.9323 12
C
1.
1
2 -0.88 -1
20 30 -0.96 3 30 50
-1.03 -0.95 4 -1.18 -1
30 50 -1.18 -1.06. 2
1 2
Table 1 Utility loss and expected Table 2 Utility loss and expected utility loss
utility loss of design scheme of alternate diversion scheme
/ /
/% % / /% % /
1 5.0 4.62 -13.85 -23.59 -1.09 1 5.0 4.62 -13.85 -23.59 -1.09
2 5.0 4.62 -11.75 -19.05 -0.88 2 3.3 3.61 -15.07 -26.59 -0.96
3 3.3 3.64 -15.7 —-28.30 -1.03 3 2.0 2.04 -21.3 -45.57 -0.95
4 3.3 3.64 -17.2 -32.42 -1.18 4 2.0 2.04 -23.03 -51.96 -1.06
5 1.0 1.05 -24.58 -58.10 -0.61 5 1.0 1.05 -24.58 -58.10 -0.61
1 20 2 30 3 50 4
50 5 100
3.3 3
Table 3 Indexes of decision-making
for each diversion scheme
/
/ m -1
3 5003.25 58295.8 23.0
5133.01 39609.1 23.5
3~5.
4
Table 4 Results of decision-making analysis for each diversion scheme
L' R ®?* L?> R ¥?2 L' R ®?* L? R ¥?2 L' R ®% L* R ¥?
0.50643 0 6.555x107°  0.40457  3.643x 1073 0 0.505376 0 6.590x 10~°
0.49357 6.555x 1072 0 0.59543 0 3.643x107° 0.494624  5.781x 1077 0
L' RR®@2L? R @2
5
Table 5 Membership degree of diversion schemes under different weights
w “
0.4 0.1 0.5 0.033 0.967 F, F,
0.3 0.2 0.5 0.015 0.985 F, F
0.3 0.1 0.6 0.032 0.968 F, Fi
0.3 0.3 0.4 0.009 0.991 F, F;
0.4 0.2 0.4 0.015 0.985 F, F
0.35 0.3 0.35 0.009 0.991 F, F,

Fy F
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Multi-objective decision-making method for diversion schemes based
on risk attitudes of decision makers

FAN Xi-e! CHAI Huan-cheng’ ° HU Zhi-gen'
1. State Key Laboratory of Water Resource and Hydropower Engineering Science
Wuhan University  Wuhan 430072  China
2. School of Engineering  Ocean University of China  Qingdao 266003  China
3. Shandong Water Polytechnic  Rizhao 276800 China

Abstract For optimal selection of a diversion scheme a utility loss function is developed based on the utility theory with
the attitudes of decision makers taken into account. Under the guidance of expected standard utility loss equilibrium
principle the risks of construction of diversion system are distributed reasonably and the diversion schemes are worked
out. By means of multi-objective decision-making theory a multi-objective decision-making model for diversion schemes
based on risk attitudes of decision makers is established. A case study shows that the decision-making model is effective

for multi-objective decision-making in optimal selection of diversion schemes.

Key words risk attitude diversion scheme utility loss multi-objective decision-making
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