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A Method for Uncertain Multi—attribute Decision Making and Its
Application
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Abstract This paper studies a kind of decision making problems of uncertain multiple attributes with attribute weights completely
unknown and the attribute values being interval numbers. A decision making method based on similarity degree of ideal interval number is
proposed. Firstly, the distance of interval number is defined. An axiomatic definition of the interval number similarity degree is given and
its properties are discussed. Then, some formulas are derived for normalizing the decision matrix with interval numbers for multiple
attribute decision making with intervals. Three methods used to determine the weights are presented, namely, the fuzzy scale center of
gravity weighting approach, which is a subjective weight determination; the comprehensive weighting method of entropy and relative
entropy, which is an objective weighting approach based on the principle of the minimum relative information entropy; and that by using
optimization theory for maximizing similarity degree with similarity degree of project being evaluated to establish the ideal optimization
scheme, which is an objective and subjective combined approach to determine weights with better accuracy of the index weight. The
comprehensive similarity degree to the ideal solution is calculated to compare all alternatives. Finally, an illustrative example is given to
demonstrate the feasibility and practicability of the method.
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Table 2 Decision matrix
G, G, G, G, Gs G G,
A, [7,9] [4,6] [7,9] [5,7] [6,8] [7.8,7.8] [6,8]
A, [6,8] [7,9] [8,10] [7,9] [7,9] [7.2,7.2] [8,10]
A 5.7] [6.8] [6,8] [8,10] 5.7] [7.5.7.5] 7,9]
A, [7,9] [6,8] [6,8] [7,9] [7,9] [7.5,7.5] [6,8]
3
Table 3 Normalization of decision matrix
Gl G2 G3 G4 GS Gﬁ G7
A, [0.7778,1.0000]  [0.4444,0.6667]  [0.7,09]  [0.5,07]  [0.6667,0.8889]  [0.9231,0.9231]  [0.6,0.8]
A, [0.6667,0.8889]  [0.7778,1.0000]  [0.8,1.0]  [0.7,09]  [0.7778,1.0000]  [1.0000,1.0000]  [0.8,1.0]
A, [0.5556,0.7778] [0.6667,0.8889] [0.6,0.8] [0.8,1.0] [0.5556,0.7778] [0.9600,0.9600] [0.7,0.9]
A, [0.7778,1.0000] [0.6667,0.8889] [0.6,0.8] [0.7,0.9] [0.7778,1.0000] [0.9600,0.9600] [0.6,0.8]
N N (11) CERE
. 1 (6) wt=(0.1360,0.2795,0.1149,0.2093 ,0.1367 ,0.0080,
w'=(0.1556,0.1222,0.1444 ,0.1556,0.1333,0.1778 , 0.1149)"
0.1111)"
, , (8) W=(w*,w")
w=(0.1371,0.2877,0.1126,0.2067,0.1371,0.0062, 0.1556 0.1222 0.1444 0.1556 0.1333 0.1778 0.1111 1
0.1126)* ~10.1360 0.2795 0.1149 0.2093 0.1367 0.0080 0.1149
9) ,
w=(0.1361,02713,0.1171,0.2117,0.1361,0.0106, Ft (1], 7= (111, FlL, 11, Fim (LA, = [1, 1],
0.1171)"
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p=2 3 [J]. , 2006, 28(9): 1344-1347.
10.8182 0.6068 0.7597 0.6317 0.7400 0.9019 0.6910 1| Ye Yuexiang, Mi Zhongchun, Wang Hongyu, et al. Systems Engineering
| and Electronics, 2006, 28(9): 1344-1347.
0.7400 0.8182 0.8333 0.7597 0.8182 1.0000 0.8333 |
= | [6] R TOPSIS [J]-
0.6680 0.7400 0.6910 0.8333 0.6680 0.9465 0.7597 i 2002, 23(9): 840-843,
0.8182 0.7400 0.6910 0.7597 0.8182 0.9465 0.6910 | You Tianhui, Fan Zhiping. Journal of Northeastern University: Natural
W, WA'AW Science Edition, 2002, 23(9): 840-843.
)\m=4.6899, [7] ’ ’ . [J] ’ 20017 18(4)
a=(0.7241,0.6897)" 103-109.
(14) Liu Jinsheng, Wang Xuzhu, Zhang Baoyu. Journal of Engineering
w=(0.2070,0.2813,0.1838,0.2570,0.1908,0.1343, Mathematics, 2001, 18(4): 103-105.
T [8] . [M]. , 2004.
0.1597)
Hu Baoqing. Fuzzy theory [M]. Wuhan: Wuhan University Press, 2004.
’ (91 . [J]-

o

w=(0.1464,0.1989,0.1300,0.1818,0.1350,0.0950,
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