2 N K
ERIECIE B8 # % 5 & R 2016 4F 1 H
Vol. 31 No. 1 Control and Decision Jan. 2016

XE4RS: 1001-0920 (2016) 01-0105-09 DOI: 10.13195/j.kzyjc.2014.1472

. 3 \AI_E_ ~ — |\ N [N o va it :

ETEREEMNE I RIREBICN I AEMZEBMHREK R E

Gt B
(PRI KRS a. [U)I148 RARMEE A 5IE LRSI E, b £ EEY, K 610031)

O EON RS E I 2 B P PR ) R, LR TR AR HEELR 2 3 AT SRR RS TR, B e, A HANTE

PEENIR R IR T7 1 —— 158 [ 7 65 0 B LA as 753 SR, 4458 3 AR B0 S5 3R 1R A A A7 B RN s L R B3I N RS

EL BN BIER RN T BT A 2E— 20, ARIEIEEHEE VA AT s M BT (E Bl &R 3% 7 RIMA

B SR, FRAR & AT S E X 7 ST HET; s, W SEAIRAIE 1 TR VAR AT A R

KRR AFEIEZ B, WE R A, IERHER, 5 3T RIS, SH

HESES: C934 SCERFRSRD: A

Method for uncertain multi-attribute decision making based on evidential
reasoning and third-generation prospect theory
JIN Liu-gian®P, XU Yang®

(a.
Management, Southwest Jiaotong University, Chengdu 610031, China. Correspondent: JIN Liu-gian, E-mail:

System Credibility Automatic Verification Engineering Lab of Sichuan Province, b. School of Economics and

jinliugian@ 163.com)

Abstract: A method based on the evidential reasoning and third-generation prospect theory is proposed to solve multi-status
uncertainty multi-attribute decision making problems. Firstly, a representation method of uncertainty knowledge, certainty
factor structure and its transformation method, is presented. Then, the prospect values for each alternative on each attribute are
given based on the value function and weight function by using the third-generation prospect theory. Furthermore, according
to evidential reasoning, the combination prospect values of alternatives are composed, and a ranking of alternatives can be

determined by using the combination prospect values. Finally, an example is used to illustrate the feasibility and effectiveness

of this uncertain multi-attribute decision making method.
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FE P AE X/ T T3 o0, 2R Xo/ T 73 70, 5T
LFEPE X3 = {EH,VVH,--- ,EL}, 5 T X/ T
N B AN B, B X, M X ARG R E 1, 8
PE X A RRA Y @ P, 8 1 Xy R ke R AR Y R
PE (53 RS R U S A 2 FH 3G I, 53 RS /N ) I vk
FERAETEAESS). B X (B EAE S EL, JB M X 1
JE VAR R B OB AL, TR Y X 18 PR N E M,
JEYE X, B E X M B ENEIW =
(0.3,0.2,0.3,0.2). ¥ 5 B 25 &3 1T IR E {54, 50,
ssp B, b, 2 KAEMFES N p = 0.3, pp = 0.5,
ps = 0.2. 5K A FEEA[F IR E N 0 & 1
L2, RKIMK AR

F2 WIHNREAR s S RATHEMEE
JE X1 X2 X3 X4
A, 35  (0.368,0.628) VVH  [5.8,6.2]
Ay 33 (0.349,0.649) MH  [5.6,5.8]
As 29  (0.436,0.556) H (2.9, 3.1]
Ay 38 (0.379,0.619) EH 6.0, 6.4]
As 25 {0.407,0.587) MH [2.7,2.9]
T3 WIHREA s B 5 RATREME
J& Tk X1 Xa X3 Xy
A 30  (0.307,0.687)  VH  [5.4,5.4]
Ay 3.1 (0.336, 0.656) M [4.6, 4.8]
As 28 (0.327,0.667) ML  [2.8,3.0]
Ay 30  (0.297,0.697)  VH  [5.1,5.3]
As 24 {0.316,0.676) L [2.4,2.6]
FT 4 WIAREAR sz B S RATHBME
B X, Xo X3 X,
A 24 (0.289,0.709) ML  [2.9,3.1]
A, 28 (0.328,0.668) VL [2.3,2.3]
As 25  (0.268,0.728)  VVL  [2.8,3.2]
Ay 25 (0.279,0.719) ML 3.0, 3.2]
As 23 (0.259,0.739) EL [2.3,2.5]

BRAT R $% Bt 2 0%, W78 1 Xy EE AN R T )
RS I ARAE 43990 M ([4.5,5.5], [2.5,2.7], [1.7,2.3]);
ANFET RS N2 HE a8 308 H(s1) = (3.0,
0.36,0.6,5), H(s2) = (2.5,0.32,0.45,2.6), H(s3) =
(2.0,0.24,0.25, 2).

TN THI AR T 4% B T SR AT VP AL . 1 e, AR
T R - 5 ) e A D 1k, 49 38 ff DR 45 ) e SRR P
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[ ((35,0.3),(3.0,05),(2.4,0.2)) ((0.37,0.2937), (0.31,0.4681), (0.29,0.1973))
((3.3,0.3),(3.1,0.5), (2.8,0.2)) ((0.35,0.2969), (0.34,0.4575) , (0.33,0.1945))

D = | ((2.9,0.3),(2.8,0.5),(2.5,0.2)) ((0.44,0.2874),(0.33,0.4681),(0.27,0.1945)) —
((3.8,0.3),(3.0,0.5),(2.5,0.2)) ((0.38,0.2969) , (0.30,0.4681) , (0.28,0.1973))
((2.5,0.3),(2.4,0.5),(2.3,0.2)) ((0.41,0.2905), (0.32,0.4575) , (0.26,0.1973))

0.90,0.3000), (0 ,(0.450,0.18)) ((0.7298,0.3) ,(0.0667,0.5) , (0.3334,0.2)) |

(
0.65,0.2625) , (0.550,0.4616), (0.175,0.17
(0.100,0.20
1.00,0.3000), (0.850,0.4616) , (0.450,0.18
0.75,0.2625) , (0.325,0.442 3) , (0.000, 0.20

(
(
(
(
(
850,0.461 6)
)
)
)
)

(( )5 (
(( )5 (
~ ((0.75,0.2625), (0.450,0.4616) ,
(( )5 (
(( )5 (

SRJG, R4 Step 1 ~ Step 4 15 2| {if S E 46 FE V
AT AL B S 45 V7, BT
[ 04232 0.0053 —0.6129 —1.3988 |
0.5135 0.0222 —0.0974 —0.9447
0.1606 0.0337 —0.0629 —08632 |,
0.5538 —0.0047 —0.6600 —1.4829

| —0.3607 0.0186 —0.0009 —0.5515 |

[ 0.8563 0.2666 0.0714 0.0903 |
0.9559 0.7005 0.8536 0.5778
0.5700 1.0000 0.9060 0.6653
1.0000 0.0000 0.0000 0.0000

[ 0.0000 0.6086 1.0000 1.0000 |

% JE b T R PR o A, AR I SOk 23119 240 14

B B (7)) 19 2 HON: =10=1168 =

2.25. M5 SCHR [24] 15 BB E s £ 7 (7)) IS HON A

=~ =1,7" =77 = 0.604.

HRAE Step 5, T J7 R (A BT S A E

V(A1) = 0.4720, V(A3) = 0.8690,

V(As) = 0.8469, V(A,) = 0.4371,

V(As) = 0.740 3.

<
I

at = o

) (( ) ( ) ( )
) ((0.8108,0.3),(0.3000,0.5), (0.8000, 0.2))
) ((0.4595,0.3),(0.9000,0.5), (0.1334,0.2))
) ((0.6757,0.3),(0.1333,0.5), (0.066 7, 0.2))
) (( ), ( )5 ( )

)
)
)
)
)
)
)
)
)
)) ((0.4055,0.3),(0.9667,0.5) , (0.7334,0.2

e, MRYEE BT RMER 27 25
Ay = Az = A5 = A1 = Ay,
Horp "R T 7. RIEH P4 R, 11T A Wik
PRAR BB ]

T UL BRSO PSR A5 R e, R T
gyt 6 PR EA KIS EA S, kS5 Pon. A
SCHTHR R SFETVE, REIA RIS HAEG T & TTET
A BCHT S E AN TT 4P ik 6 .

T A 6 M S EAH A I SRIE N LU R, 2
$Bat =089, a" =092, 0 =16 =225 KJFET
R [9] I SEE A 28 at = 0.37, 0~ = 0.59, 0 = 1,
§ = 1.51 RY5 T SCHik [26] (I SLL01E; 8ot = 1.21,

— =1.02,0 =1, = 2.25 RJFE T SCHR [27] (I SLI61H.
IS

vt =~"=0.938,7" =0.603,7" = 0.605;

vt =~ =1.083, 7" =0.533,7~ = 0.535;

vt =~7=0938,7" = 0.605, 7" = 0.603;

vt =~"=1.083, 7" =0.535,7~ = 0.533
PSR VR T SCHR (28] 1 S 56 1B AN SR [24] X5 A EE R 4L

£S5 oTBHESE

'S WrE R 25 I ERE e S
1 at =0.89,0” =0.92,0 =1,5 = 2.25 Nt =~7 =0.938, 77 =0.603, 7~ = 0.605
2 at =0.89,a” =0.92,0 =1,6 =2.25 vt =~47 =1.083,7F =0.533,7~ =0.535
3 at =037, =0.59,0 = 1,5 = 1.51 vt =~47=0.938,7F =0.603, 7~ = 0.605
4 at =037, =0.59,0 = 1,6 = 1.51 vt =~7 =1.083, 7t =0.533, 7~ =0.535
5 at =121, =1.02,0 =1,6 =2.25 vt =~7=0.938, 7t = 0.605, 7~ = 0.603
6 at =1.21,07 =1.02,0 =1,6 = 2.25 Nt =~7 =1.083, 7T =0.535,7~ = 0.533

*6 OMESREATRAENAKTRNENS ZHF

G A RS U5 R

1 V (A1) = 0.4816,V (Az) = 0.8643,V (Ag) = 0.8405,V (Ay) = 04371,V (A5) = 0.7404 A = Az > A5 = Ay > Ay
2 V (A1) = 0.4890,V (Az) = 0.8695,V (Ag) = 0.8405,V (Ay) = 04371,V (A5) = 0.7399 Az = Az = A5 = Ay > Ay
3 V (A1) = 0.4673,V (Az) = 0.7980,V (As) = 0.8097,V (A4) = 04371,V (A5) = 0.7095 Az = Ay = A5 = Ay = Ay
4 V (A1) = 0.4744,V (A3) = 0.8049,V (Asg) = 0.8099,V (A4) = 0.4371,V (A5) = 0.7080 Az = Ay = A5 = Ay = Ay
5 V (A1) = 0.4868,V (As) = 0.8817,V (Ag) = 0.8462,V (Ay) = 04371,V (A5) = 0.7548 Ay = Az = A5 = Ay = Ay
6 V (A1) = 0.4945,V (As) = 0.8865,V (Ag) = 0.846 1,V (Ay) = 0.4371,V (A5) = 0.7546 Ay = Az = A5 = Ay = Ay
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* R % 31 %

.
T HE I 6 R S UL AR & T R R
RISUHE, T gy AR S G T 7 5 LA T

SPHMER AR, W 1R,

(e) ZHHGS

(f) ZHA 56

1.0 1.0
ta N o o
£ 038 ° & o8t °
i p I L
jg 0.6 i‘g 0.6}
& ¢ & ¢
0.4 —_— 0.4 S
A, A, A, A, A, A, A, A, A, A,
iES S
(a) ZHdl &1 (b) ZHHE2
1.0 1.0
= =
~<§ 0.8 . ] SS 0.8} . °
0 Y |
ig 0.6 igj 0.6}
4]:[ 3 4]1 p
041 04————2
A4, 4, A4, A, A, A, 4, A, A, A
S ES
(c) ZHHE3 (d) ZHHE4
1.0 1.0
ca . o .
£ 0.8 ¢ £ 0.8 °
HK S r
igf 0.6} E 0.6
4o L] 4o 4
0.4 - 0.4 ~
A, A, A, A, A, A, A, A, A, A,

E1 6HMSHASTELRNEKAIRNE

b1 B 1 RIER 6 Hh 7 R HE T RN, A AT S A
7 RH T A R AR, Hh 7 R As F1 A3 BT
f B Z S HEC R K.

o HRSCHR [4] 00 70 WroRe Jm M X VN BOA 2 J 1k,
6 Fi 4l H & 15 8 &k 7 RIHEF 45 R 5 A
75 R HE R 45 R — 2 R A, FE TR R R A
3AR AT R IO AN B 1 2 B M SR T i L T AT
1.

BIRSCHER N A Bk 7k, DB H =
{3.0,0.36,0.25, 2} fE NS % riln &, ¥ B 1 Xy 1E A
AR, HETF S RN A = Ay = Az = A5 = Ay,
W EME Xy ME NG B R, HE P45 RN Ay - Ag -
Ay = Az = As FZIESCHER [13] 45 DR SEDTVE 1207
EAZ B R )5, LEAEE H = {3.0,0.36,0.25,
2HERNSH i, HEP S RN Ay = Ay = Ay = A
= As. AFETHERIHET S R Ui 1) FHEIREH S
MENESH S S B T, T RNHT 4
FORN e $E48 2o Pr ol g 2) xF @ M SR A A€,
SR T R HE 45 AR AER
4 & &

AN T TR LA 3 ACRT R ES
YR TTE, USRI S 55 f A € P 2 & 1 iR

i) . 1275 9K 7€ IR 7 G5 W R OR AN E 1S R,
REWS AL BEAL R B A TR AR R e AR A Y s 1, R
¥ 55 3 AQRT 5 EAR A5 B 25 5 AL S R AL T AT S
{8, FEAR I UESE HE B VRS BT R AE AT B S 15 2%
T3 SR AT SR, JFARYE A T S ELX T St
AT HER.

5 A ST AR L, B TIE 3 HE A 34
AR A AN E VE 2 SR PR R ST iR B AT LRI

1) BEMS AL R AR A2 AR A Y Ja 11

2) HE T € IR T S5 M FIUE B HE R U7k, B AL
AR et A AN 8 PR A 52 B B E MR,

3) i S REAENS vt

e UL Fi FfE 2N 2R 3 AC AT 5 B B AN E M 2
JEVERFTENF IR Z % 5B 2R A
il 5 VEAS JEL 0 22 Ja P R SR TR R (4 17— T A R ok
AR, AT BN A .
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