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Stochastic multi-attribute decision making considering attribute

aspirations based on regret theory
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Abstract: A decision method is proposed, considering the psychological behavior of decision makers, for
stochastic multi-attribute decision making problems with three different kinds of attributes whose aspirations
are expressed in interval values and interval probability. Firstly, the expected utility value of each alternative
of different types is calculated. Secondly, according to regret theory, the expected regret value of each attribute
relative to the ideal alternative is computed. Thirdly, the expected regret (rejoice) value of each attribute value
is derived for not achieving (being better better than) the provided attribute aspirations. Fourthly, alternatives
are ranked and chosen according to their expected comprehensive perceived utility. Finally, the alternative
selection of an equipment development project is used as an example to show the advantage of the proposed

method, through both comparisons with other methods and parameter analysis.
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Fig. 1 Utility function v(x) of benefit attributes
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2,0.4), (4,0.4)
0.35), (5,0.35)

F2 REHEE
Table 2 Decision matrix
01 CQ 03 C4
4,6] (U[0.8,1.0],0.4), (U[1.0,1.5],0.35), (U[1.5,1.8],0.25) (15,0.5), (20,0.3), (25,0.2) (4,0.5),(5,0.3),(7,0.2)
5, 8] (U[1.2,1.5],0.4), (U[1.5,2.0],0.6) (10,0.2), (15,0.3), (18,0.3), (22,0.2) (3,0.25), (4,0.5), (6,0.25)
), (3,0.45), (4,0.2)
) (
3,

U4,
Ul
U[7,9] (U[1.0,1.5],0.2), (U[1.5,1.8],0.4), (U[1.8,2.5],0.4)  (10,0.1), (15,0.25), (20,0.25), (25,0.4) (2,0.35
U4,
uls,
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DR ORI B8 TR T S PR 56 o L, S T 40 B SR A B SCge RO VR IR T SR A
56, WA RO~ G) R HILHE BT H— 4, FA&RIE R 6)~RAD, HEEEC, T RA, BBk

R R By, tHE R R 4R, Hd K(6)~(AD)F IS HEUE Ha = 0.88 1211,

®3 BUHE

Table 3 Aspirations of attributes

JE R

C1 PR AR (B T3 T0)1E (4, 6.5] IR ~[0.7, 1].

Co TR (FJIo0)7E[L.2, 1.6]IMEZ (0.5, 0.7], I HARKERLT.
Cs T35 A 3R (%)TE[15, 25] IR 2/ 408, 1].

Cy IREEIE G (o) TE (2, 5] 24 [0.6, 0.8).

<4 EREYAEXERE
Table 4 Expected utility value matrix
Ch Ca Cs Cy
A1 08208 02762 04659 0.3858
Az 05398 05071 03501 04983
As 02375 05725 05202 07217
Aq4 07282 03361 03701 0.758 1
As 04445 05563 06056 0.6336

RIG, kAR R (12)~ AN K 20)~H(22), it E L EH TR REFHEE TR M AN E G

HHEER, ;A A R ik ) sk 2] s v 39128 ™ A 0 300 82 )5 K B ER

H K (12)~2Q22) F IS EEUE o = 0.3 123,

®5 ETHEESRNAZEIBEER

Table 5 Expected regret value matrix based on ideal alternative

*o ETRMHENNERIBREMBER

*
ij>

TG R RS R R. H

Table 6 Expected regret-rejoice value matrix based on attribute aspirations

Cy Co C3 Cy Cy Co C3 Cy
Ay 0 —0.096 5 —0.048 2 —0.1220 Ay 0.003 2 —0.004 8 —0.004 5 —0.0106
Ao —0.089 9 —0.022 3 —0.0857 —0.084 3 Ao —0.0192 0.003 7 —0.0111 —0.005 6
As —-0.1927 0 —0.0327 —0.0131 As —0.0451 0.005 8 —0.001 8 0.004 0
Ay —0.029 9 —0.029 2 —0.058 1 0 Ay —0.004 1 —0.002 5 —0.006 7 0.005 4
As —0.1207 —0.008 0 0 —0.041 4 As —0.026 9 0.005 4 0.002 7 0.000 2
B R SR 0 T A S AR IR O BELE B AR [F], BEX = 0.5. AR X (23) M (24), T1 55 WM 5 1
OIS E IS, RS R LTRSS RN A, THE S R K8 PR
*7 HESZSRIBREMEER =8 HABLEE AR EAERE
Table 7 Expected comprehensive regret-rejoice value matrix Table 8 Expected comprehensive perceive utility value matrix
Cy Ca C3 Cy Cy Co C3 Cy
Aq 0.001 6 —0.0507 —0.026 3 —0.066 3 Aq 0.8224 0.2255 0.439 6 03194
Ao —0.054 6 —0.009 3 —0.048 4 —0.0449 Ao 0.485 2 0.497 8 0.3017 0.453 4
Az —0.1189 0.002 9 —0.017 3 —0.004 5 Az 0.118 6 0.575 4 0.5029 0.7172
Ay —0.0170 —0.0158 —0.0324 0.002 7 Ay 0.711 2 0.3203 0.3377 0.760 7
As —0.073 8 —0.001 3 0.001 4 —0.020 6 As 0.3707 0.5549 0.607 0 0.6130

HE— 0, MR 2 (23)F1(24) P L R F B AL E W, i+ Rk 7 R A,
EU, =0.4410, EU, = 0.4443, EU; = 0.4822, EU, = 0.5316, EU; = 0.533 8

LA RFIAMEEU; N

A, WAREU B R/ J7 St ATy, BRIHEF 45 RN A = Ay = As = Ay = Ay BRI, SRR ik
B RAATRAEITR.
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42 FHELBERSHSH

AN [F) B R 3 3 DR R e 3 AR 7 SR IR A TA 21 J8 14 TR i 7 2E 1) 5 IR AR B 2 AN — R, WisRsFnker, &
X JEVEC LR TT R Ao, BARRIRIE B IRARTT R A=A T 5 0B, (H 23 RIA 3] 1 P4 88T 7= 26 ik
H AL PR A AN R JE v B, T2 OK R A, (E 3 AN R P A S TROR ik B . A X A 1]
O, A SCAE TR IR SR A B AR AL I, [R] B =5 X P S A, W B S HO\GR IR 5 BRAR T ST B B = A2 1)
S M o A 5 M S A LU EE. AN [R] M ) 3 B8 2 A BN 5 R R s i an B3 Bl s, 7 R4 45 R
SN WR PR,

0 0102 03040506 070809 1
A

3 AENRET&FERNHARESBRAYAE

Fig. 3 Expected comprehensive perceive utility value of alternatives with different A

R9 FRENEE TS REEFERIEE

Table 9 Comparison of alternatives’ ranking with different A
AHUE e =050 U PIE =050

A=0 As = Ay = A3 = A= A1 AX=06 A= Ay > Az = Az = A
A=01 A5 Ay = Az = As>=A1 AN=07 Ay A5 > Az = Az > Ay
A=0.2 A5 Ay = Az = As = Aq A=08 Ay Az = Az > As = A;
A=03 A= As=A3=As=A1 AX=09 Ay=As>= A3z = Az = A
A=04 A5 Ay = Az = A=A =1 Ay = As = Az = Ag = Ay
A=05 A5 > Ay = Az = As = A;

ME3FTLAE H, BEE NI, HIEE 25 A A B R BRI 3. U0 5 v e 3 o A g 1
R 1 B i SR B v ) 25 RS UL, B K 2 8k s O BE, AN E H I 5 FAR DT Rk AT B, T
TONRVE R TIAR B . WEROTTLAE H, BEE NI K, 7 RIHE P 45 o= £ 48 1k, 4\ < 0.60F, 7%
P NAs = Ay = Az = Ay = Ay, IIRTT RN A, 2N = 0.60F, TTRINHTF NAL - A = Az = Ay = Ay,
AT RN A, RSN T W2 5 MU A 0 B EL B £ B A 4R O i 3. RN, i T 05 R E Bl ok
(1 35 28 25 B AN AR 1, TR R B N B K, B BE 255 I M TR (it R Bl 2 /N 1, B RS SO v, MR
ZINIRF, TRV 14D i A AL A R A 1 114 R S A AN /NI S M. TR, B S B A 0 7 SR I, NN 2 e 3 B AR
ST ORI T S R, 5E B R B S 1 B A R A S AR, DME A e B T &

WA SCHR[19, 251007735, BRI 25 BRI, MIFEA SCH VR, T RIHET NAL = As = Az = As =
Ay TTUR B, Hgh B 5% B B BRI HET 45 R A — ARG AR SCHR (2611053, BDEE % e R &
H 55 RIS, MIFEA ST, 7 S8 00 B8 S5 B B0 R0 EL SO BT e BE AR 5 S8 0 30 28 5 M, Bt 1
FHFRNAL = Ay = As = Ay = Ay S AP R A = AR IR A8 SCHR (13170 515, 15315 R HE
PR N AL = As = Az = Ay = Ao, SERINFEF SR AR
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AETESy. B =, SCHR (131 B8 7%5 RE 2 J& P EE, E 58 =7 iR i (1050 70 1 DL ek vE B 58 B R SR 1 )
MR RERE, HLHORE o M TR bR K 1 18 A B A RSO ) 22 A 0 s 2 ) 22 B 55 B ST P x5 H TR R
e ST U224, BT o, A SRV SRIT IS, HASCIRIIN =5 h8 1 W Ao s R R, O 0 b B R
O\, AT SR R AT B S TR AL B

5 Z5RiE

ASSCE AT SR AR, L 1 0 B DA TRIMEL AT X TR 3 R R I BE AL 2 Ja P s S I, 8 ) — A%
JE PR Ja M RIEE o B (Y R SR M T3 1. %7V RN 25 18 S A i L B, B ERIR e B BEARDT S AR 1)
5 M R R DR A I8 1 BIGIA ) g ST 58 T 7 A 1) i R RN, ELRIT T 13X 3 A B R T R 07 RPN
SO SO AT =R R SR BEAL R PEE, 25 T A N R SR A RO AL SR 8 5. 5 S I e
b, ASCHE N2 E R E R 77 S ATy 5 #O0 R B S AN BL S Ak e, RN, BN ALAT 1 X 0 tH AN R RE
JE R AL R VESEE I, PRHE BB BRI B SR 5 R ik BAE 2 IR 22 57 iR e R i A R i %
SVEROUERfPE, HH SRR B, A R I S R AT AT M, it — 20 B R R L AT N AL 2
J 1k R SR T R S T 4 e ok BB AE S IR ROBIT FT AR, T LA RE SR R R DL R R RE AL 2 Je 1 ok 5 i)
AR RS ) BE AL 22 Ja 1 DR S [
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