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Abstract: A kind of regret theory approach is developed for multiple attribute decision making with three-parameter in-
terval number. Firstly, three-parameter interval number is converted into two-parameter interval number before comparison
between two three-parameter interval numbers for avoiding loss of uncertain information. Secondly, regret-rejoice value
and overall perceived utility value of alternatives are obtained by the utility value of each attribute for alternatives and the
positive ideal alternative according to the decision information with two-parameter interval number under different states.
Thirdly, if the scope of attribute weights is known, the attribute weights are achieved by constructing a programming
model which satisfies the maximum overall perceived utility values of alternatives; if weight information is completely
unknown,the attribute weights are got by water-filling theory. Finally overall utility values of alternatives are calculated
with weighted sum method, therefore, a ranking of alternatives can be determined by comparison of overall utility value of
alternatives.
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KD A LA AT BESE . SCHR (412555 18 =S N
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S BRI 2) RS IOAT Do AT FREEE [, 4
AR BB AR M He S, w S B s A
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DRI, A BR B AR T R 20, Ja R e A
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Je MERIRE, SCHR (81415 i M LIRE A2 00 e R 28 2.
SCHIR [O1RF #5328 5 5 P P LA 4521 i MR IR =L

SCHR [ 1014 H ke 558 38 55 A T A7 76 I3 180 (P
&, TGN AL RS R S M. SR (11745 s
S0P LG B B 21 5 S S AN 5 IE B AR T Lk
BAF BN JE MR B, SRR (121 58 F S 2 Ak B
W USSR S MR I IR A T8 P SRAT A,
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BRI, AT Se IR AR 1T DATE PR 45 A S ek o
B BIAT Ay, I SAT b IR e D) Bk, FJE 2R
B, 1S bRy Sl BIR 2 NHE: 1) A7 st E e T
PR AN AR ATT (1), SoEIE R B IE S 2% s )
JE) DR, STk [STAYFH AT S5t BEAE I IR BN [ [ 225
L, PR LE RANF], 2) AU st LS8 Z, iR
PN T B e SRR B STk (13148 AR
TP SREE A IR T S BRI I, T R 52 2 R0
R DRSS B bR B Y FE R IR S BOR T, DAL, 78 S
B R S 7 AR ) R BAA S AT, T B A AN [ 2T
WHRH N ZH. LT, SR ER A GEfi# B Kah-
nem A Tversky!! ™ it & I 1) 3 15 B 22 0 3B L %2,
IR ECRT S BRI TR . LA, AR,

BEXOT IR) i 1)-2), ASCAEf# =S5 03 2 IR Pk
PRSI RN, $5 H K — S50 X () B3 A oA W 2 50X )
A, R SEX T e ARk =S5
DX TR R /AN BB ) R AR SEE o e 4 H P i e 12
BUE R T7 15 RGBS B4k 77 R4t
D TR SCFH AR, JEX AT RN R A 38 £ 1k 0 S HE P,
S = A AV S PR S ) e SR A
2 = 2 ¥ X 8] # (Three-parameter interval

number)

2.1 FISHX ] $ ) 3 A 2 (Basic concept of

two-parameter interval number)

EX1 Ha=[a" a| R H S HIX 0 EL Wae
L R R__ L
_ ;“ ar = S R a R
R CEAS),

Wa = [a", a®)F1b = [bY, bR /NP S 40X (1]
B, HO < a® < a®, 0 < bY < bR, WIS 707 W,
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SCHR [15]. HRE SCHR (16199 50X [ 56 Ry G R AT a=[{a"+7(a®)}—a,{a* +7(a)}+a]. 3)
29I ab e N\ . .

XA AT RERE A2, =) - R
0, b* < av, 1) BURBr Ha KA BT 5, o R AL T
(bR — aL)2 T, BERE R, W F 0 = S50 X ) Ho m ALK, 78
Sab b*<a"<bt<a, Ny Rz K.
b — a® L oL 1R R 2) —ZHIX R S B R, A
Yo a”<b"<b*<a", R — gt ‘ N
pla <b) = (a® — bL)z B 2 PEORFEAAR, RN , AR O
L= g N SON AR <O gk (RIS I T R s
R _ ,c My R 'H] % I S %, * =
b a, bt <al <a® <bR, aRi)aLél, SHEERABAELATLES, Hla
20" Hr =0, =S JIX B E0 R S 550X 0] B 5%
R L 2
1, at < b, aR + g-

ey
Lp(a<b)=>0.5, LIPS EIX 1% a <b, 5 la> b.
22 =2 ¥ X [\ # K HE F (Ranking of three-
parameter interval number)

EX2 ®aA—N=SHIXIAE, idha = o,
a*, a®], eha®, a® | RoR =S HIC I LR
B, a* s =2 DX ) b IUAE AT e 1 e K £, R
N T B ARE.
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BRIV, A I =S B W R 7 07 12:7% re
DU, PR A 8 = SR IX W3 24, JF
B AT 75 B I AN 8 L. 4 PN 2 50X ) K B A R %
(1)), =SEX AN R N A2 R T A —
SRR TR B AR, B R R, HAA T IN T HL,
A7 =S HIX BT IR B G R HER S k.
U, ASOH = 2 B IX (A e P 2 5 X ), AR5
I PR H X ) E ] e B2 T V047 LR AR

Hi € TR A0, S HIX [ e = [a", o] LS
B R EARITER: a = (af, a), H: a ASHL

ZHIX A E SO SR b AT LS A
a=[a" a®] = [a® — a",a® + a'].
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RRERE, XA AR S e T 5080 P 2 HIORE R, DT
PARBOR, FEANH E MO, = 2 H X () HO BT
SR IAEL, B9 T derl R AR RO EOE B BRI, 72
=S A IRV K 4 Dy P 24X T B e e i
HHIE=SHIX A RO OME B, B EOME R
IR ) E b R fE e, Q)R

a=[(a*+a%)—a", (a" +a) +a". (2)
TESEFR RS R, RS BEAR e LA s ] REAAE A
(15 RN, AR ENT B A AR AT R BE A Hh o 1 B o 11
ToUfili, PRI i 0 TR R S RBEAT A, 7E(2)
H AR (7 € [0, 1)), WX G)FIR:

Mo, AT T =0 Flla* = 5 RAKQ), I a=
[a®, a™]. Bl K@) 1E ERFRERS I T BB — 2
KD T B P2 KX T 5o

= 2B X TR R FH 3G Fe 3 e P 2 B X ) E e,
AR PEBR /N, A SCR I 555 SR (51577
BEATRIEE, S5 RWR PR, M2RIR SR Y S se 4 —
B Ryt DI SO VA F AR R S ) ) AT 47
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Table 1 The result comparison of this paper and [5]

“ZHXE NGRS SCEkSTH
Ha, b X [ Lt S Lh 4R

[10,35,45]  p([45,80] < [100,130]) =

[40,60,70] 1> 0.5 a<b

[20,40,60]  p ([60,100] < [55,95]) =

[20,35,60]  0.3828 < 0.5 a>b

[20,35,50]  p([55,85] = [55,85]) = B

[15,40,45] 0.5 a=b

SN RVEIE AT 1) ASCHIEAHLS BN
B, L4 T IR SR TT REREAR B 9 s 24
Hl LU A =S 5K M B, b, 15— SHUX M E
e 0 P2 50X 1) B L 45 3 p([60, 100] < [55,
95]) = 0.3828 < 0.5, Ml = ZH X [ $a > b; 2) M
SE X2 WA = ZAUIX AU R R A K =
O E T BRI AN € B, B A3 B a = (20,
35, 50 F1b = [15, 40, 45] A5, =S4 X [H L1 AHSE
ANIE B R PR 2 B )R O K 58 A HR 2%, T e A
i 7 FEREL Lo 23515 SR S, JF HLANHS B 0
BEARG, I Q) PS5 M S E X A b, TR
AL T O B, A AN FEAR B, STHR (ST 1)
RANHETTEBAT RO AE AR, #lla = [1, 2,
3] F1b = [1.5, 2, 2.5] BEAT LA, 4 R SCHR [5170) 75 %
G(a) = G(b) = 2, (HW B & H aFbI FOM5 BAHSE,
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AN T FEANSE, DRt a b & AN S 1), R A SCI 7
VLI R G R

FET BB PR 3 A A S IR AIE, B A SO =2
X ARSI EBAT— AT, T2 WA,
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5 1R 2 B DX ) B VR A B AT 2 = S 00X R) £
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3 JatEE 2 (Regret theory)

S PR R REAS AR eS8 Ay e R e 4%
— TR, AR IIE B At 25 1k g S mT A
PAFHUF P45 R, SR B, Sz, o 3 i
PRI, SR A0 P S 5 20 R S T A 1 S5
BT T, -k el G 7 A S M T
(iR SN Ev EEIRaa o € =N i =[5 7oy S L V&
PREC AL FR, YRS IR AN B AR T R
(14250 FH R KSR i M=ok o R B 38 23 2L .

BEXT 1R TT AN RIS AL JE %, FLASH R A TR,
T BT R Y, HAH sR A

o() = 1 — exp(—ax)

A ook PSR RS L RE R B, oK, WIAH ] ) 7k
o R R R BRI Ay PR SR8 i e 00 e 2 S P P A
JFEROR OV, A5 SR A AT, ST eRBCH

v(z) =1—exp(fz), 0 < B <1, (5)

s Bt HEE S B 6E 2R 4, K, WA [) )
P (R R TERS, ZRBh P SR DR AR 2 S 1 14
RERDBOR) Bt 2077 58 Ay, Ao FIPSRAE 230
T, T, MARAE P75 A ARIESE Ay A MR
TR R AN
R (21,22) = 1 — exp(—3(u(a1) — v(22))),  (©)
e U($1)$DU<$2)§J\%UZ§%%’J‘?§7‘7%A1, AR H]
BRIEIL, O 0 RS I i M R IRE R EE, 6(0 > 0) K, 2K
FIZE MRS5S 00T, Wk 3R 3 10 ) M-k B (80K,
R(x1, 22) > O, R(wy, 20) BTN, T de et
EFETT AL MBEFTT R AKBIRE MR (21, 2) <
0 I, R(x1, o) 1 JE HHE, LA RIH RHEF T R A
TR T5 5 A JEE e ).
DI, LT 5 Ao b, PRSFEE RS T S AL AN
u (1, 29) = v(x1) + R (21, 22) . (7)

4 =SHXHE &M PR A 8 (Multiple at-

tribute decision making with three-parameter

,0<a<l, “)

interval number)
4.1 PIK A E#EIA (Decision making statement)
WD (1 =1,2,- -, t) HEBIFRE T B P RERE B,

WU A AP, ANTFPRS SRR B, A =
{Al, AQ, Ty Am}y‘j 7‘7%7&&, C:{Cla 027 T Cn}
A JE TS, WIEL MRS T T REEATE R TSR C R 1
PR
D, = 551 552 gén : 8)
Lol ) gz'
;H\:EP: gzlj = [ah'?a:j?a?j](l:l?Z? o 7T;Z.:]-a2a Y
m;j =1,2,-- ,n) RBIMIRE T RAAERIEC,
=X MR SR A
42 ESHIKBE RIS (Approach to
multiple attribute decision making with three-
parameter interval number )
X SRIMARES, 5 A fEJRTE C; R I SRAE R
& = la", a*, a®], M@K =S 2 [ B 4k
PHZHX 0K, 7321 I 250X RS R AT
St Stz Sin
O B
g’fnl <7ln2 e C7lnn

Herbigl, = [biy, DR TT RAAERIEC, P IS HIX

HIECZSZ RIS
M M P S AE Rhc]; = (b, DS R B AN ], %o

P ZH X () RSP EAT VAL AL BR 1, 36 T2 Y
it

L . L
L by — min {b;}
ij = R1 _ : LV’
fgnz%fn {bz‘j} 122}@ {bij} 10
b% — min {bZL]}
TR . 1<i<m
i = R min {001
ax {05} — min {bj;}
KFF AT Jeg k-
R R
L @Egn {bz’j —bi;
’ 121%; {bz‘j} - lgg‘m {bij} an
max {bf} - biLj
T‘R i 1<i<m
= BV min (B0
gax {b;;} — min {0}
RN X (R PR PR, -
Chy oo - Gy
=1 . . ] (12)

l l l
ml m2<mn

Horpcl = [rb, r N T R A AERIEC; RIS HIX

YRR
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] e S AR S A A e kA B A 2RO XS IRk Eﬁﬁug = [dy, dS PRI MRS IR AEE H X T %A &
BAEANR PR % & 3k Jy R0 ) Jg@ HEAE AT v PEC; BN
AE R DU A 2125 a8 P IR E AR T A0 R N FH RS B SR A 25 5 SRS R -

Al+ = [ {+7 ?_7"' adj_] . (13) P11 P12 " Pin
R 5, 7P SC10)—(1 )% P 2 i X i) e S o |7 (19)

HEAT U — AR AR, 0K X 045 JEL 5 30— 12 [7] )
WIS HX R4, 10 EE S S G — Al i 2
P, 0 JB P 1) O FEARLR by B K, BRCTT = [
i) = max; ([rk, rR]) FREIEC; T IIE AR,
MHE A2 1 F s I )R8 Pk RO A
R
Xt X2 - Xia
Xl21 X122 Xl2n

1=

; (14)

Xont Xmz """ Xinn
Hofixd = [ch, B % A ERPEC, R P SH0X
[ 25 AL
a0 (13) BB A T (1 B EFARTT Z 6
RUIRE

V?_ - [X%l-‘ra Xl2+7 T 7Xln+] ) (15)
Forbit = [, M) IEFAR S RAERYEC, TIPS
H X TR A

R, X I T SN LE A TR R A TR T
E R, R AT 22 8 PR e ok n) v, A B 45 0k
TR EVEE AWK TAE R, $nsEykm & 2. M
TEPERG #5307 ERNEFAEUT S48 PR, ARl A2 o
SRR, T H A T, HEE T RCR, BRIA SR
55 IEHAR T A Pe s e RS . AR B X 6) BT X B TRfOIR
ADIEMEC;, PR B IRFETT A ML IE AT =
ATRE -GN
R(xj;,25") = 1 — exp(=d(v(x};) —v(z}1))), (16)
S ol IR 77 RA, FERIEC, FIUERT B
o SEIRRA IEHAR T R AT R YEC, NI
KL Wo (k) S8 075 A AR B YEC, T IRUTE:
o(2T) I RHCE S IEEA T AT RN B TEC; M
1.
A2, AR X(7) AT A PSR B X EB URIIR S, T7 A,
TEJBIEC,; N BN eRECh
u(xij) = v(xij) + R(:cij, xéJr) 17
AR ADH-A5) EFER X 7) KA B IR
RS IR R R
Ulu Ul12 ulln
T (18)
u%ml uin? T u%mn

Soml SOm2 T (pmn

E

Pij = [SOZNPS] =

Sl x P = 32 (idh df] x P)
N7 EAAEBYEC, IS AN RAE, P Bk
AR KA, 25 Pk = 2 80X 1) %, I A1
R (@3) Hr WIS EIX S, 35 P s, WP = PR,

TR R A #1877 RA A B IEC, FINERE
RIS ST INBER AN, £33 2853E T5 A 25573
FHHERE:
4!

Y
v =", (20)

Ym

E

Vi = [%La%R] = Zl%'jwj =
j=
> (i, i3] x wj)
j=
N T RA LA SE, w; 8 JEMEC,; FIBCE, 515
BN BB BIEA LA,

FIH D)X &85 18 7 FMX I ZEA 3 [y, v
(X(Q0)) P LLER, 1531 m] B SEH FEP:
P11 P12 " Pim
P21 P22 " P2m

P= , 21)

Pm1Pm2 " Pmm

H: p (v <y 1=1,2, - ymsk=1,2,--+ . m)
KARTEAMNMTIHEA; FITHEE, #pa, > 0.5, Ui
A TAL WREEEHFEP = (i) mxcme — > H AN
WIAE R Gl /L pare = 0, par + Pri = 1, pi; = 0.5).

I STHER (16125 HIEHEF 2
i Pik + m_q
k=1 2
m(m — 1)
144 20 07 R L A BEPHE TR 10 B0 = (61,05, ,0,)",
AT 77 R HE T 0] 5.0, 34T LU BHE P, S5 280 e fx

92‘:

(i1=1,2,---,m) (22)



EoM

WRAGIESE: =28 )4 RS fe R R 7 v 1219

5 Sk EPESRIEEBUE (Solving attribu-
te weights of multiple attribute decision mak-
ing)

5.1 JBMEAE T E 251 BL(Scope of attribute

weights known)
H1 SCHR (19155092, B0 7 A AE R YEC; N SR

JEHIZIHMEGR19)), B AR

Wi Wiz ... Wip
W21 Waz ... W2y

W=1. . . .| (23)

Wm1 Wm2 -+« Wmn
/E\:Epwij (Z = 1727"' 7m7,7 = 1727'”
A PEYEC BCE.

A = (UwWHT (OowW?T) = (WU™) (UwW?), 4
BICHHA—LRE S = [p1 p2 -+ pm) R4S
fiE I 52 A] DA A 218 T7 R I B HEBGY R 1, Rk
J7 E B FUBE, e v o) B TAEE A

W11 W21 - Wt f1

w=WTp= [T gy

ROE TS

Wip Wap * - Wmp Pm
FESEBR RSO RE , PR S H AR H 4 1A PR
RIS N i e 4 e P AR ) 5 BV L, AT
ANBERG B 2 B AR, RIZC(23) 1 i w, ; HUAE AR
B, 1 ANER IS I0{E. b SKAd e U IR VAR, A LA 4
W77 FERE35 SN RUTHE B KA A s NS ST AT A A
2, R

n
max Uz = Zwijgoija = ]-)27"' , M,
Jj=1

s.t. Z Wij = 1, Wij = 0, (25)
j=1

Wy < wij < Wiy,
Horb(w, ;, 0] ABCESRT Bw;; FIREGER. K19+
s = [k, eRRAR(25) 11
max U; = [ wijeis, 2 wij @i,
Jj=1 Jj=1
j=1
Wy < wy; < Wiy,
K6 A2 HERKZ HARAL iR &L ik, R 2k
PEINAGEHRE X 18] 22 H bR DAL il L4 5 iff g PR # H
NIRRT
> Wiy + 2 Wi
1 j=1

max F, = (1 —¢) = 5 - +

n n
R L
> WijPij — > Wi Pij
j=1 j=1

€ ,
2

s.t. Z Wij = 1, Wij = 07 (27)
j=1

W, S Wi S Wij,
A Foy HARVEG B AL, 0 < e < 1 HARBURHL
X Q27) T FIMATLABE A% 532 T H A ¥ fmincon B 41
SRAR. WAERERLQ2T) n] KA 30Q23) H E MERCE AR PR W,
SR (24 SRAT s AU
5.2 JBMERE 58 4 K 511 1% BL(Attribute weights
completely unknown)

P T 0 2 30 15 40Uk 1 3 7K S L 1200455 16 )y 6 T
BUA 5 Ja PR K 2 BO LR 3 AL, BRI, ARt
KN F 215X (20) 58 4 AR S0 ), i 22 vh, )R
P S R BRI R RoR s

N ()
CW = 3 log, (1 + 149, (28)
k=1

J
BEREAN PR T 19 2 X 1) gk 354 B (R 9)),
H 28 B AT B 255 YR A BT

Uin Yig Py
e 29)
Vs Vs
Hrp:
v = 5.0 = 2ol x Bi= 5 (05 x P)

NITHA; FEIRTEC, RIS AL SRR R
SN HIRRETT R AAEBIEC,; TP 2 B HAF
B, W), PO IFRRAS KA .

DRI, 5 B B R U B M BT 6, 5 EE P
FRIE B, BT R A R AL

max CW = 3" log, (1 + 1%,
. =t 7 (30)
s.t. Z wWj; = 1, W = O,
j=1
Forr AR A BT R, B
1 m
M = E;lbij; 31D
o A A B PEE bR, R
1 m 9
0 = \/m ; (Vi — pj)" (32)

H T £8P AR By = [, ¢ R X T HL,

177

PGB D-B2) P i THREEE Rt o DT H, R ey =
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(WL, pfMo; = [ok, o} AL (30) 173 R IEFRAR T (R (13));
max O = [ log(1 + u?:j% %ﬂgs %U%ﬁ(4)$ﬁ€$lﬁ%%§f%)§‘r$%§ﬂ
= o} FA (R (14)) B G TF BAR 7 R R (15));
> log(1+ @)}7 (33) H®4 FIFH R A6)-(17)5 B KA A R AR
i=1 j ek T7 A5 SR 1 M R MR S O A, AT

j=1

(33NN HFRII 2 H ARG . i, SRHATER
PERIBLIZRE X 8] 22 H AR YL 1) A% $5 DA 1 5 1 1 H
BRUCAL )

FI R BRE SR AR £ A AN B X (19));

$BES5 sk QDGEHITAL I E)
PEA R

SB6  FIHIEHEREXT %1 7 R LA BN
A AT JB PR AL, 159 21 %53 77 1 255 RO (R

max CW' =
. o o (20)); A D)-Q22)%) &1k T EIIH S EUX R A
> log, (1+ ;LJ )+ log, (1+ ;RJ) OB AT X 0] 0] B S LA, B 80l o 25 08 U7 = 1Ak
(1—e)= R Lt ST
n B, n pihw; 7 iE4Hr(Simulation analysis)
1 1+ - - Y1 14+ - . X
ettt e et Ton) e FUERISI = 5 B 8 R I
2 ’ UEASCIT R TR T VR I R . 26 RS X H o %) 3

n
s.t. Z(J.)j == ]., W = 0,
j=1

X CW o HFRTEN %L, 0 < e < T HERBUR
#. 3 (34) 1] K I MATLAB it /6 & 3% T B 46 0
fmincon PR HCKARTS 21125 S8 PEAUE.

6 HP IR (Steps of algorithm)

SEB1 ARG =X B =
X R, SFASFPIRES 1 — S50 X ) Bk SR B e
AP S X B SR A B (2R9));

T2 ExEARENE, A RA0)-1D)XAF
RS TS MR MR T 3 — A 2, 75 3]
H— A S B (12)), FRABEA FPIRES T % I8 1

A XA PR G5 AT R T RS ) R, A SRR AL A T
Za e HA = {Ay, Ay, A3, Ay, A5}, 3NV B
C = {C1,Cy, Cs}, VHUT @ P53 )72 2 3 it I HLAL I
ETINY/= Pl A S =i R i 61y ol R WE LR O % i
JE& 1, Co, C3 R aa B @ k. 1 FH 7 i F i i 2 B
H A FEAEEFIINT [A) A A2 A8 Ak, 25 A J@ MRS w3 n]
REF LIRS, RZERRZ T 54 Py, Py, Py, B 5 MRS
IRIANVEY JE PR SN FR M 5 J7 AT VR AN
TEILSCHER[5].

HB]1 FIHRG R =S EIX AR P24
D3 a5, 45 21 AR 3FR A TS I S 5X TR TR S A5
&, 2R

K2 ASARIANE S Bk F R

Table 2 The data of multiple attribute decision making with two-parameter interval number

FH LRI LN GRE N FHHL &/
T
C1 Co Cs C1 Co Cs C1 Co Cs

Ay [115,135] [380,410] [60,90] [80,100] [220,245] [50,70] [40,55] [205,235] [40,55]
Ay [105,125] [250,330] [130,160] [50,75] [240,275] [105,125] [35,60] [225,250] [80,115]
Az [90,105] [260,310] [110,125] [45,70] [240,290] [90,105] [35,45] [180,230] [55,75]
Ay [95,110] [370,400] [160,180] [50,80] [225,265] [125,150] [40,55] [195,220] [65,100]
As  [85,105] [400,425] [145,165] [70,85] [240,300] [115,135] [50,70] [200,240] [65,90]

HB 2 FIHIFNA0)-(1 1)K 5 24 I R g SRR
AR AR, 7520 H AR X TR PS5 R, I Hoff
AFPIRAS A B PR IE AR 2.

ZB,3 ARG THHEAFRE N 5wt LR

AT RRNME, W34, Ao = 0.02.

[ JE A1 5 2  J5 SE IR RIONEL, DL 5-6.

LW a FIHRA6HSRIF B T & k7 %
B G-, 26 = 0.3, AR (1) AR
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Table 3 The utility values of each attribute and their positive ideal alternative under different states I

PR BRI

P HL R AR

C1

Co

C3

C1

Ca

C3

0.0000, 0.3984]
0.1996, 0.5964]
0.5964, 0.8919]
0.4975,0.7936]
0.5964,0.9901]

[
[
[
[
[
[0.5964,0.9901]

0.7374,0.9060]
0.0000, 0.4551]
0.0571,0.3417]
0.6810, 0.8498]
0.8498,0.9901]

0.0000, 0.2494]
0.5799, 0.8264]
0.4149, 0.5387]
0.8264,0.9901]
0.7033,0.8674]

0.0000, 0.3623]
0.4525,0.9009]
0.5425,0.9901]
0.3623,0.9009]
0.2720,0.5425]

0.0000,0.3115]
0.2494, 0.6828]
0.2494, 0.8674]
0.0625,0.5593]
0.2494, 0.9901]

[
[
[
[
[
[

0.8498,0.9901]

[
[
[
[
[
[

0.8264, 0.9901]

[
[
[
[
[
[

0.5425,0.9901]

[
[
[
[
[
[

0.2494,0.9901]

[0.0000, 0.1996
[0.5470,0.7444
0.3984, 0.5470
[0.7444,0.9901
[0.6458,0.8428
[0.7444,0.9901

k4 RERE T & B Bt E 384805 R #UR K11

Table 4 The utility values of each attribute and their positive ideal alternative under different states II

FHHLEL/NS
Ji%
Ch Cy Cs

A; [0.4267,0.8498] [0.3559,0.7796] [0.0000,0.1996]
Ay [0.2849,0.9901] [0.6387,0.9901] [0.5305,0.9901]
Az [0.7092,0.9901] [0.0000,0.7092] [0.1996,0.4645]
Ag  [0.4267,0.8498] [0.2138,0.5682] [0.3322,0.7936]
As  [0.0000,0.5682] [0.2849,0.8498] [0.3322,0.6622]
At [0.7092,0.9901] [0.6388,0.9901] [0.5305,0.9901]

%5 BasiiUR &1
Table 5 The data of perceived utility value I

FH R AR
T
1 Co Cs3 1 Co Cs

Ay [~0.3458,0.3372] | 0.6586,0.9227] [—0.3458,0.0604] [ 0.5190,1.1157] [—0.3458,0.3300] [—0.3458,0.0220]
As  [-0.0680,0.5964] [—0.3458,0.3293] | 0.4490,0.8264] [—0.2188,0.5425] [ 0.0005,0.8047] | 0.4048,0.7444]
Ay [ 0.4711,0.9768] [—0.2659,0.1770] [ 0.2266,0.4486] [—0.3458,0.4251] | 0.0005,1.0366] [ 0.2042,0.4860]
As [ 0.3383,0.8511] [ 0.5839,0.8498] | 0.7761,1.0380] [—0.2188,0.6589] [—0.2584,0.6481] | 0.6679,1.0611]
As | 0.4711,1.1015] [ 0.8069,1.0313] [ 0.6135,0.8796] | 0.2775,0.7744] [ 0.0005,1.1893] [ 0.5370,0.8719)

A 6 BB AI
Table 6 The data of perceived utility value II

FHHLEE /NS
S
4 C2 C3
Aq [—0.1468,0.5250] [ 0.1463,0.8209] [—0.3458,0.0952
Ag [—0.3458,0.7092] [ 0.5276,1.0901] [ 0.3827,1.1189
Asg [—0.3458,0.1491] [—0.3458,0.7301] [—0.0680,0.4445
Ay [—0.1468,0.5250] [—0.0484,0.5468] [ 0.1141,0.8695
[ [

As |

0.2426, 1.0709]

0.0493,0.9112)

0.1141,0.7010




1222 ok oE e s N A

33 3%

FRIE R BV VTS5 2 8 B O H R R
[ 0.0007,2.0069] [ 0.4019,2.0961]
[—0.3354,1.8330] [—0.1262,2.0219]
U= |[ 0.0608,1.8344] [—0.3599,1.8450]
[ 0.0999,2.1724] [ 0.3277,2.1732]
[ 0.7031,2.9798] [ 0.7438,3.2412]
[—0.6744,0.1647]
[ 0.8214,2.6205]
[ 0.3231,1.4067]
[ 1.2060, 3.0818]
[ 0.9680,2.5582]
WS 1) EPEREEER OIS

T IR R PERUEE Y A0 R A Bk, AR
FER P RSR A B YRR, $ 5. 118 iA 4y
HR AR ) R T AN S R AL, TR SR [S T A
AR A0.2 < w; <0.29,0.25 < wsy < 0.38,0.28 <
w3 < 0.4, KR (27), X rhelo.5, il k13 AL &
PR R -

0.2900 0.3100 0.4000
0.2200 0.3800 0.4000
0.2200 0.3800 0.4000
0.2900 0.3800 0.3300
0.2900 0.3100 0.4000

JA—ALARFAE [
= [0.4509 0.4441 0.4441 0.4461 0.4509] .
TN ’E}E PEA
w = [0.2622 0.3518 0.3860] .
2) JEPERCESE AR DL,
A lﬂ#ﬁtiﬂ?Ha:%%ﬁtl‘ﬂ%&fﬁé?ﬁ%ﬁﬂﬁ@%&lzrﬁﬁ
PSS BARE, W N PoR:

[[115,135] [380,410] [ 60, 90]
[105,125] [250,330] [130, 160]
T, = | [ 90,105] [260,310] [110,125]|,
[ 95,110] [370,400] [160, 180]
[ 85,105] [400,425] [145,165]
[[80,100] [220,245] [ 50, 70]
[50, 75] [240,275] [105,125]
T, = | [45, 70] [240,290] [ 90,105] | ,
[50, 80] [225,265] [125,150]
| [70, 85] [240,300] [115,135]
[[40,55] [205,235] [40, 55]
35,60] [225,250] [80,115]
Ty = | [35,45] [180,230] [55, 75]
[40,55] [195,220] [65,100]
| [50,70] [200,240] [65, 90]

HIZT BT B LR 5 oA
[173.5000, 321.2500]
141.7500, 284.0000]
124.7500, 242.7500]
]
]

| RF R
[567.7500, 955.2500]
[471.7500, 894.0000]
[465.0000, 871.5000)
134.5000, 266.7500] [588.7500, 954.5000]
[ ]

[

[

[

[143.0000, 275.5000]  [598.0000, 1038.500
[

[

[

[

103.0000, 229.7500]
218.5000, 420.2500]
181.2500, 326.7500] | ,
254.2500, 464.0000]
[233.7500, 421.5000]

MRS B T ISR RAE 2 -
[ [143.5000, 278.0500] |

]
p= | [532.2500,942.7500] | |
| [198.1500, 372.4500] |
[[119.9779,150.7855] ]
o = | [361.3550, 461.2156]
[

| [122.0214, 236.2417] |
Wt (34), U eRo.5, RIS
w = [0.2903 0.3201 0.3897] .

W6 ARSI B 8 A X %3k 7 %
IZEA B B PE BRI 21256 35 HIL.
1) &0} JEPEE I SRS I, 15 31 81 7 245
BRI
[~0.1188, 1.3269)]
[ 0.1849, 2.2036]
U’ = |[ 0.0140,1.6730]
[ 0.6072,2.5238]
[ 0.8172,2.9090]
A X ) A] ge B 2 A ER )k 7 Enr
FP:

HE AT

0.5000 0.2235 0.3594 0.0935 0.0426
0.7765 0.5000 0.6694 0.3293 0.2270
P = {0.6406 0.3306 0.5000 0.1786 0.1050
0.9065 0.6707 0.8214 0.5000 0.3626
0.9574 0.7730 0.8950 0.6374 0.5000

I (22) 73 21 ] BESEHRE PP HE 7 17 &

0 = (0.1359 0.2001 0.1627 0.2381 0.2631)",
XPHE I ) AT LURCHE T, e 280 e #4518 7 E %
HF A

As = Ay = Ay = Az = Ay,

5 SCHR (5] se Al R — 2L
2) Fbxt R PERCE S ARFII G O, 192180k T &
IEZSEpVOELIER
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[—0.2701, 1.1284]
[ 0.3233,2.4155]
U’ = || 0.2779,2.0656]
[ 0.7193,2.7059]
[ 0.7096,2.7221]

AW ZE D T T e 22 ARy 5T
AELEHFEP:
0.5000
0.8892
0.8553

0.1108
0.5000
0.4058

0.1447
0.5942
0.5000
0.9699 0.6539 0.7448 0.5000 0.4984
0.9688 0.6544 0.7445 0.5016 0.5000

FIH 2R (22) 19 2007 fig B2 HBE P HE T 10 2 0 =
(0.1158 0.2088 0.1886 0.2433 0.2435)T, % # &
) AT LLRCHE 7, e 440 o £ 3E 7 RIS T
NAs = Ay = Ay = Az > Ay, 5 SCHR[S]H S5 45 3
— B, WAE T A ST A A R B AE
PERCE SE AR ARG OUT, SRS A S v A5 2|
200 e JeB 1 T B ORCEAR B, M — 7 % 1, YLk
T i P AT [ DA SN AR AR AR PSR AT B TSR
(). PRI, PEERAIZ AR BT T, mT LA 213
JERSFETT R IS, AT AR 22 JR P e s i) i

KA RS, 0, TIAT 30T, A EalOR,
TUJAH [) Jeg 1 RO 5 PR RO 5 M ke 5 406 L s
LT ZEM i M- AR, BN R RRASR B 4 G
MR A YRS . S8 A2 =S HX a5 h
O R A ATRERE 52, iR, =S 3X R P O
(R M AN, S 2B, b, ph = 240X )
AT ZI I AL IX R AR AR, e 2 R 4 A
TEHAR Y, 5 B PSR 0 O R A mT R R )
TR LA ISR R AL .

8 458 (Conclusions)

AICE A T —Ff =S IX W W S
EIX 771, R PS80 TR R Ad v — S 50X
(RSO /IS DA St s v AR v 8, 3 a5 Sk (5111
BRIk AT R ke H e 2 Ja vk sk g 1
B ARG OUE, $EH T P A SR A S i
1) fEJEMEACEE R CAmI oL, SRR ok
AR, SKefi tH e LR A 2) A8 @ MR R
SERARPIE GUT, R 7K R R AR R A, 15
B ] JE PR, 5, B E e N T =2 5X
()2 2 Ja Pk vk s 1) i b, JE AR Ee I K S50, J
faj oL, AR, IR A SRR R Y )2

0.0301
0.3461
0.2552

0.0312
0.3456
0.2555
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