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Table 1 The result of “yes” answers from 100 experts
(o c, C,
A, 55 50 58
A, 61 62 60
45 55 55 70
Ay 65 65 65
A; 89 85 55
1
1
1

1.1.1  BMAE A F R B2 & RN fo o ik

(
1 A A, C,
STA € 1A, C) STA €) =55
fl4, €)) =6l A, C) < fl4, C)
C, A, A,
A, >A,/C, . A, A,
C, 61 65 C,
A, A, A, <
A,/C, A, A,
C, A, C)) =55 =
45 C)) C, A A
A, =A,/C,
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3
A, A, o
STA; C) fTA, C).
A, > A, /G flA; C) > flA, C)
A; = Ak/Cj A, C;) = flA, C,) (1)
A, < A/C A, C) < flA, C)
L12 Bbkth 69 32 3 ol 1.2
1.1 ?
100
3
100 100
2 2
5-7
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Table 2 The final result of “yes” answers from 100 experts
¢, c, c,
A, 75 85 55 75 18 18
A, 76 95 60 85 12 85
A, 88 100 65 85 25 70
Ay 75 86 65 80 22 22
As 89 100 86 90 25 25
2 1 ~o L L . U U
aNb= max{a b} min{a b}
2 a’ =b" b = a"
aUb = min{a" b} max{a" b
13 3 a- o= Bt A
1 a= a4’ :{x|aL$x$aU a=b
a" o' € R} ot 19 a" = ab 2 alb a= a" d"
o L= q' — 4" oy b= b 0" I, =a" —d" 1, =b" - b"
. . U _ L
=0 & Pla = D) :mm{l&+lﬁ max(a -b"0)}
Iy + 1
= od ' b= bt E=0 %
1 = b= o . .. N
3 X =(% = X, )
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max( x;) max( x;) (j=12 - mi=12
k) xwf = x tx ' =
min( x;) min( x;) (j =12 mi=12
- k)
4 P=oaat Fe b
a’ = b" b = d" anb =

max{a" 5"} min{a" b"}

N L,
I(a/sb) == (2)
Ly
I( a/b) a b 1( a/b)
b a
0<I(ash) <1
1.1
25 26
15 17 24
(3)
A, A, o}

A > A/C, P(fLA, C) =fA, C)) >1/2

A < AJC, P(flA, C) =f(A, C)) <122
(3)

2 A, A C,
60 85 65 80 3
4
P(f(Az Cz) 2f(A4 Cz)) =
P(ﬂA4 Cz) 2JI(Az C2)) =0.5

1.4

Kahneman

2002

20

a>bs{P(a=b) =P(b=a) =172

2)

70

27 28

S

Sk

Tversky

( prospect theory)

31 32

Pla=b) >121

Kahneman

29-30

(4)

A A%

Ia/x™ ) <I(a/x")

a= d" ad b= b"p
boP(a=0b) =Pla<b) =172 (5)
a= d" da" b= b"p
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Pla=10b) >1/12

a>bo{P(a=bh) =Pla<b) =1/2(6)

Ia/x™) > I(a/x™")

3 A, > A,/C,.
1) Az A4 Cz A4 65
(5) A4, 60 A,
A 20
(4)  (6) s
A 15 A,
A4
80 A,
85 A, A,
(6)
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" ={ 65
85 } " ={ 6080 }.
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(3) |
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{C G - C}
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| > ¢
j=1
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| Y ¢l
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ym’
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A, > A,/C, A A,
¢, A, A, A,
C, 1 A, >
A,/C, A A, C,
A, A, A
o 1 dA1>A2/Cl
A, A, o
1 A, > A,/C,
dA]>A2/C] 0 A1 = AZ/CI ( 10)
-1 A, < A,/C,
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; dAl>Az/Cl =-1 ¢,
A A A,
{A, A, - A}
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A, A, dy s,
3
4 d.41>42 + d42>4l =0;
5 d‘41>42 > O@Al > A2! 3.1
6 d, ., =04, =4, 23
dy o, >0 A,
A, . d/1,>/12 =0
Ay A, c={¢C ¢ C C, C C, C} C,
G, Gy ) C,
( weighted advantage degree matrix C, C, C,. 100
WADM)
EfiA]>A] dA]>A2 dA1>A,, 0 3
g g
I:fi d d ?
Crfasay Gaysay A4,
WADM = O . .0 (12) 3 100
g - 0 Table 3 The result of “yes” from 100 experts
|11/4" >A dA,l>A2 dA">A,l N
(12) ¢ e | e e | e | e | oc
_ ’ Ay 45 50 75 20 50 40 48
WCA VAk A k A, 61 62 65 54 45 50 50
( weighted )
3 45 55 30 54 45 45 70
combinatorial advantage values WCAYV) 1, s | 65 | 30 | 65 | 70 | 45 | 65
1
WCAij =7 ;dAPAi (13) As 89 | 8 | 65 | 65 | 65 | 50 | 50
1 (7) 3
O ¢ C3 Cs Cs Cs C3 C3 O
5 CGCCC, ¢ €,C,C:C, GG ¢ g
M =0 ¢, C, c, c,
|
%Cl (0P Oy OFY % OF Y OFY OFY Y OFY 08} €,C,C,Cs ¢ Cs ¢, H
c,c,c.ccc, €606 € GECEC, CGCC ¢ U
1.1 A A, G, 2) {¢, C, G}
Cs A € G G 4s 0.3?33[44 0.4?74142 0.3?33A3 044?74A1'
Cs G A, . v 3) {C G G}
{6 6 c} 4s o.>zs A oizx A, 0?6 4, 0.%6 A
{C, ¢, G} {C ¢ G} {C G G5} 4) {C, C, C}
3 4 . 4 Ay > A, > A >
0.3077 0.3846 0.3077
3 A, > A,
7 0.0385
’ 4 ( 3 7
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Table 4 The final result of “yes” from 100 experts
c, C, c, C, Cs C ¢,
A 50 80 55 75 65 95 20 70 50 90 40 80 50 70
A, 65 75 60 85 60 90 55 75 50 87 45 170 50 75
A 70 90 65 85 35 55 65 80 45 90 40 80 60 90
Ay 65 86 65 80 35 60 65 65 70 90 65 90 65 85
As 71 92 86 90 70 91 65 65 65 80 50 70 50 72
4
AY N 3
3.2.1  BRRH AR Ie ML
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O d) C3CSCG C3CS C3 (75 O
0 GGG, ¢ C,Cs o8 ¢ g
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O O
%Cl (05X OFY O O/ O O 5% Y OY OPY 08 C;C5C G, ¢ C5C G, H
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52234
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3 ) 52234
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). 3 .
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30533 403333 203333 20333 ! A ’ A A A A
3) {C ¢, C} 50A3>793 4= 30.3?)3 20.3?)3 r
Ay > A, > A, > A, > A, 2) {C; G G}
505103 Y0593 303103 20303 ! ;
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A, > A, > A, > A, > A,
©0.0385 0.11538 = 0.2308 0.230 8

3 (4) (10) - (13)

A, > A, = A, > A, > A,
0.0147 0.147 1 T 0.4176 0.147 1

. 4
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300357 Yo.2857 100357 Co0.3857 2 4
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3 (9)
(10) .
(11)  (12) 3 . .
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3
1)
1
A B N
3
A B
2)
3) ’
( )
Kahneman  Tversky * % .

Dyer J S Fishburn P C Steuer R E et al. Multiple criteria decision making multi-attribute utility theory: The next ten
years J . Management Science 1992 38(5): 645 - 654.
Wallenius ] Dyer J] S Fishburn P C et al. Multiple criteria decision making multiattribute utility theory: Recent accom—
plishments and what lies ahead J . Management Science 2008 54(7): 1336 —1349.
Monch L Zimmermann J Otto P. Machine learning techniques for scheduling jobs with incompatible families and unequal
ready times on parallel batch machines J . Artificial Intelligence 2006 19(3): 235 —245.
Lee W C Wu C C. Some single-machine and m-machine flow shop scheduling problems with learning considerations J .
Information Sciences 2009 179(22) : 3885 —3892.

. M . : 2005.
Zhang Wenxiu Qiu Guofang. Uncertain Decision Making Based on Rough Sets M . Beijing: Tsinghua University Press



— 78 — 2013 8

2005. (in Chinese)
6 Miao D Q Zhao Y Yao Y Y et al. Relative reducts in consistent and inconsistent decision tables of the Pawlak rough set
model J . Information Sciences 2009 179(24): 4140 -4150.
7 Pawlak Z. Rough sets J . International Journal of Computer and Information Sciences 1982 5(11): 341 —356.
J. 2011 14(7): 8 -20.
Li Chunhao Du Yuanwei. Two-level group decision making approach based on coordination between double platforms J .
Journal of Management Sciences in China 2011 14(7): 8 =20. ( in Chinese)

9 . J. 2012 15(6): 82
-96.

Yang Qing Zhang Liangliang Wei Lixin. Application of extreme operational risk measurement models for commercial banks
based on macroeconomics factors in stock markets J . Journal of Management Sciences in China 2012 15(6): 82 —96.
(in Chinese)

10 . J . 2011 14(12): 50
-59.

Yang Daojian Qi Ershi Wei Feng. Supply chain profit sharing under strategic customer behavior and risk preference J .
Journal of Management Sciences in China 2011 14(12): 50 —59. (in Chinese)

11 . J. 2009 12(6): 83 -89.

Zhou Chunyang Wu Chongfeng. Target-based risk measuring method J . Journal of Management Sciences in China
2009 12(6) : 83 —89. ( in Chinese)

12 Jahanshahloo G R Lotfi H I Izadikha M. An algorithmic method to extend TOPSIS for decision-making problems with in—
terval data J . Applied Mathematics and Computation 2006 175(2): 1375 - 1384.

13 Zhang JJ] Wu DS Olson D L. The method of grey related analysis to multiple attribute decision making problems with in—
terval numbers J . Mathematical and Compute Modelling 2005 42 (9): 991 -998.

14 Ma]J Fan Z P Huang L H. A subjective and objective integrated approach to determine attribute weights J . European
Journal of Operational Research 1999 112(2): 397 —404.

15 . J. 2010 25(7): 1079 —1083
1087.

Liu Jian Xue Li Liu Sifeng et al. Research on multiple-attribute decision making problems based on the probability supe—
riority index J . Control and Decision 2010 25(7): 1079 —1083 1087. ( in Chinese)

16 . J. 2003 23(12): 100 -103.
Xu Zeshui. A method for multiple attribute decision making without weight information but with preference information on
alternatives J . Systems Engineering: Theory & Practice 2003 23(12): 100 —103. ( in Chinese)

17 . J. 2010 18(3): 90 -94.

Liu Jian Liu Sifeng. Research on the ranking of multiple decision object for attribute value within interval numbers J .
Chinese Journal of Management Science 2010 18(3): 90 —94. ( in Chinese)

18 . J. 2002 10(2): 84 -86.

Xu Zeshui Da Qingli. Study on method of combination weighting J . Chinese Journal of Management Science 2002 10
(2): 84 -86. (in Chinese)

19 . J. 2002 17(4): 435 -438.

Xu Zeshui. Interactive method based on alternative achievement scale and alternative comprehensive scale for multi-attribute
decision making problems J . Control and Decision 2002 17(4): 435 -438. (in Chinese)

20 Qian Y H LiangJ Y Dang C Y. Interval ordered information systems J . Computers and Mathematics with Applications
2008 56(8): 1994 —2009.

21 Sayadi M K Heydari M Shahanaghi K. Extension of VIKOR method for decision making problem with interval numbers

J . Applied Mathematical Modeling 2009 33(5) : 2257 —-2262.

22 Greco S Matarazzo B Slowinski R. Rough sets theory for multi-eriteria decision analysis J . European Journal of Opera—
tional Research 2001 129(1): 1 -47.

23 . “ 7 D . : 2012.

Liu Jian. HCS: Study on algorithms and models of decision making problem based on human-centered services D . Nan-—



jing: Nanjing University of Aeronautics and Astronautics 2012. ( in Chinese)

24 . M . : 2004.
Xu Zeshui. Uncertain Multiple Criteria Decision Making Methods and Applications M . Beijing: Tsinghua University
Press 2004. (in Chinese)

25 Guo PJ Tanaka H. Decision making with interval probabilities J . European Journal of Operational Research 2010 203
(2): 444 -454.

26 Nikolaev A G Jacobson S H. Stochastic sequential decision-making with a random number of jobs J . Operations Re-
search 2010 58(4): 1023 -1027.

27 Kahneman D Tversky A. Prospect theory: An analysis of decision under risk J . Econometrica 1979 47(2): 263 -292.

28 Tversky A Kahneman D. The framing of decisions and the psychology of choice J . Science 1981 211(4481): 453 -
458.

29 . J. 2011 14(7): 1-7 54.
Xu Hongli  Zhou Jing Xu Wei. Cumulative prospect theory-based user equilibrium model for stochastic network J . Jour—
nal of Management Sciences in China 2011 14(7): 1 -7 54.( in Chinese)

30 Henderson V. Prospect theory liquidation and the disposition effect J . Management Science 2012 58(2): 445
-460.

31 Allen D W Lueck D. Risk preferences and the economics contracts J . The American Economic Review 1995 85(2):
447 -451.

32 Tversky A Fox C R. Weighing risk and uncertainty J . Psychological Review 1995 102(2): 269 —283.

33 Guan Y Y Wang H K. Set-valued information systems J . Information Sciences 2006 176(17): 2507 —2525.

Risk preferences and attribute reduction in decision making problems
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Abstract: Appling the method of risk preferences and attribute reduction to large decision tables with many at—
tributes respectively a new strategy is proposed that first classifies decision makers ( DMs) and then makes
decisions. First the DMs are classifed into risk-aversion risk-neutral and risk-appetite types then different
methods are used to find out the useful criteria corresponding to the different types of DMs only the useful cri—
teria are used to make decisions. Second three new risk preference assumptions are established according to
the risk preferences of the decision makers. Third a new method based on advantageous discernibility matrix
is proposed to obtain attribute weights. Then a new method based on weighted combinatorial advantage val—
ues ( WCAYV) for different risk preference decision makers for information integration and alternative ranking
is introduced. Finally two real examples with numerical and interval value attribute values are presented to
demonstrate the new method respectively.

Key words: multi-attribute decision making; risk preferences; attribute reduction; advantage relation; dis—

cernibility matrix; obtain criteria weight



