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Probabilistic linguistic multi-attribute group decision making method
based on new distance measure

GAO Jian-wei, WEI Ling-li', WANG Ya-ping
(School of Economics and Management, North China Electronic Power University, Beijing 102206, China)

Abstract: Probabilistic linguistic multi-attribute group decision making with unknown attribute weights and expert
weights is studied. Firstly, aiming at the deficiency of the distance measure of the traditional probabilistic linguistic term
sets, an improved distance measure is proposed, and its properties and advantages are proved. Secondly, based on the new
distance measure, the average similarity of decision makers is defined, and the comprehensive weight of decision makers
under each attribute is calculated by combining the trust matrix between experts. A group consensus adjustment model
based on similarity-trust analysis is constructed to retain the opinions of authoritative experts under each attribute as much
as possible. Considering the correlation between attributes and the importance of each attribute, this paper constructs
a subjective and objective comprehensive weighting model based on the generalized Choquet integral and deviation
maximization method. Then, based on the new distance measure, a probabilistic linguistic multi-attribute group decision
framework is constructed by combining the TODIM method to rank multiple alternatives. Finally, the site selection of
photovoltaic power station is taken as an example to verify the effectiveness and rationality of the proposed method.

Keywords: multi-attribute group decision making; probabilistic linguistic term sets; distance measure; TODIM method;

expert weight; consensus-reaching
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R FET SR TR 1Y, 2B R SR BT A PR B A
W i 4745 B 5o R S 4 R 2 T, 5 L 4 [R5 58 4
EHUN G B S0 2000 Rk o 4 AN B L )
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PR e A EE 4 A M E 25 A RE H
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L(p) = {L® (p*)| L™ € 5, p™® > 0,

k=1,2,...,#L(p)}. (1
Hep: LF (pM)) NPLTSs 5 kN R, ERRNEH
#L(p)

B M) EEARELE, Y p® < LA4L(p) B
k=1
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k=1
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) = (LPEP)L® € 5, 5® >0,
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#Lo(p), 4 TT BN BB IO 245 5 RIE L RINE
FARE RN IR, FBE MR N0, HEI 4L, (p)
= #Lo(p), I r®)p®) BIE T FFHES. 2R pk)
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EXWE"MKM:,%( Q%EI’JH:E)L/H'J““
1) # E(Ly(p)) > E(Lz(p)), W Ly (p) > La(p).
2)# E(Li(p)) = E(La2(p)), WMHo(Li(p) <
o (La(p)) W, A L1 (p) > La(p); Fro(Li(p)) = o (L2(p))
i, A Li(p) ~ La(p).
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(

2)d(Li(p), L2(p)) = d(L2(p), L1(p));

3)# Li(p) = La(p), W d(L1(p), L2(p)) = 0.
2.1 fREGHIEEENE
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#L1(p) ok N
> (pr? — pir ))2/#L1(p)~ (10)

k=1

Horp 8 oy L L SR R RR. Mk = 1,2,
o # Ly (p) Y pFr ) = p$) () R S sk w2
(10) T3 PR F R L.

Bl Li(p) = {50(0.6), 53(0.4)}, La(p) =
{50(0.7),54(0.3)}. TF A3 d(Ly1(p), L2(p)) = 0,{HiX
PS5 ARIESEA L S R, BEES AR 0.

EX9B FPAPLTSs Ly(p) M Ly(p) I EE B
A
#L1(p) " (k)r(k) )
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HAr TS T EE E ARIE AN S AR, 240 B
TCE HIE S AR TEAH FME RS B F I, 545 H
MRS FARIEERIZ 5.

512 S = {s4Ja =0,1,2,3,4},T = 5, L (p)
= {51(0.3),52(0.7)}, La(p) = {51(0.4),52(0.6)}, HX
(A1) f3d(Lyi(p), L2(p)) = 0, BAREE B AT RENO.

FEX10PT B Ly (p) M Lo (p) RIRK K BE BN
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SRR ARATSRAEAE — 8 JR PR . P20 5 RIE 4R
FIFE B TR ELITL #L,(p) x #Lo(p) IRIBH, TLHRAFAE
2 U ELB R 0, T B S B LA L 1 45 SR K, R 3
ST 3).

B3 WABERIEFARIEEL (D) = {50(0.2),
52(0.8)}, La(p) = {50(0.2),52(0.8)}, F138 (13) i+ 545
d(Ly(p), La(p)) = 0.16 # 0, BIRZAEH.

F 3R 43 B AT, B B S A AR R
FEREAEAS L Z A0, A BT BIAT 28 S Adt— 25 Bt
22 FREENE

EX1220 FiBEFARIEES = {s4]a = 0,1,
ey T B UG R AL

I lsose 011, flsa) = = =7,

fil : [07 1] [80737]7 fﬁl(f)/) = St~/ (14)
EX13 BHAMEES ARIEEL(p) M
du(L1(p), L2(p)) =

Ly )
SIS U@ = pi r )1+

2
k=1
PP ) = FEED AL )] as)
R G 85
dp(L1(p), L2(p)) =
#L1(p)

HONC R IR
k=1
/
P (F) — 1)) #w)] a6
7 AR HEAGER B
da(L1(p), L2(p)) =

L PR R
50D (@) —p L8+

k=1
PR — )] an

R R A A ) 4, B 3
T B B ST BT A 5%, LA BT A SRR bt
T A MEZE S ARTE X BT R A EANE & ARG
04560 % 57, B 7 B 0 25 R A B2
5t SUABLT TR 25,

FIRL 5 3134 1034 BE 4 503 AR 2
S LT 03 MR

TR0 B T A G5 T 3
B 0, (B T FCRE B, 9 7
AR, B (1) B, 28 0 (17) i 2 AR St AN SRS
bk, DU XS S B 14 Ik .

D)7 45 Li(p) = Lo(p), WX FVE = 1,2,
o F Ly (p), B UL R KRR

{p$>:p¥% a5)

FLP) = F(Ls?).

H X (18) HEF13
{@?VUﬁﬂ—pﬁf@ywA—O, o
p"p (P — L) =0

120 (19) 7T LA HS

da(Li(p), L2(p)) = 0. (20)

B, Ly (p) = La(p) = da(Li(p), La(p)) = 0,785)
PEAFIIE.

2) WEME. M ERABIE St >k, AT 15 2 d g (L (p),
Lo(p) = 0 = Li(p) = Lo(p), k2 Bk 3 FIE
0. O

T AR ST iR R A 2 UE H MR T
S5 R AT SEE i, 5 I R S R T L, o AR
SCIE S R AR TR B AR 1R,

*1 JLMESARKITELER

FE B Bl 1 %2 i3
Pang % I 0.000 0.158 0.000
Zhang %5 181 0.024 0.000 0.000
Mao %! 0.000 0.040 0.000
Eapegia 0.420 0.115 0.160
KR dy 0.008 0.019 0.000
AL dp 0.248 0.028 0.000

H13% 1 AT DUE H, A SCRT R R 3 A SR
RO S A2 TE 5 ARESE IR B, e IR B RS A
TR L

ik — D R AR ST IR R B A U T FEPE, 45
A — M R IEATIE . %S = {s0, 51, S2, S3,
sat, Li(p) = {s0(0.3),s3(0.7)}, La(p) = {s3(0.2),
51(0.8)}, Ly (p) = {52(0.6),54(0.4)},dy;(i,5 = 1,2,3)
RN Li(p) 5 L;(p) Z R BE RS, T 5 45 Sk 2 .

FH 2 2 5% EL 43 A RT3 5 A SC T HE DB
ARITHEBR: D) dye > dis, 53CHR[5,8-9] &5 R —
#;2)diy > dog, FCHRIS,8-91 45 R —5;3)dis <
dosz, 5 SCHR [8,10] 45 R — 2, B B ol 7, Ly (p) 5
L3(p) 5 Lo(p) 5 Ls(p) &5 N bn 0 S AR 22 5 FIAE %
()RR ZE BN, It dis < das, PTLAAS AR SCEA
S SCHR 8,100 T4 45 J 5 in & 2. b 3R 40 #r ml 2,
{10 B N (v B RS Ky SR T S R —
B, PR B B 1 R RE ) Houh S s SR mT S
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=2 Mtk

EEER)) 3

Hk AT NGN
di2 di3 da3
Pang % 1) 1.010 0.920 0.710 di2 > dis dia > das diz > das
Zhang 2% 181 0.188 0.128 0.168 di2 > dis di2 > das di3 < da3
Mao £ 1) 0.253 0.230 0.177 di2 > dis di2 > da3 di3 > das
FEpag ol 0.385 0.385 0.410 dio = dis dia < da3 di3 < das
R dy 0.200 0.146 0.155 di2 > dis di2 > da3 dis < das
AN dp 0.275 0.205 0.250 di2 > di3 di2 > do3 di3 < da23
3 ETHAEEENENMEBIESZ BN DU 9 T A0 1 SR A7 e 52 2 UL TR )0 %

RETTE
3.1 ZEMEORERD)B IR

AR JEREEAE I T (0 2 J@ A TR SR 1)
AEmANB{ETEX = {v1,20, ..,z sn NEMEC
= {01702,~~-,%};)§i§ﬂ‘]ﬂ$ﬁﬂ%w = (w1, wy,. ..,
w,)T,0 < wj < 1,ij = Lt NMRIEE D = {d,,

=1

do,...,di }(2 < t < 20). 85,067 Z#HATIRY,
Ly = (Liij (D)) mxn RN F IR d 45 1R
85 VP RE I LR B E DR dy PR TR % ¢ T HIAL
vy, G0 HARIR NG BER 45 TE R A o S B,
I E R VLR G B 5, 0 &1k T RAEHATHE T
32 ETFHU-EESTHNERNERHE

AR TR A BV T SR, [FI R AEAL
J G AT 5 A B AR 5, — 5 T, 2 T B B
BA I I 2 R RN SR S AR T RS A
ABRTEE ST R 2 WA L, {3 755 A A A AL B v 1) B X
BAE S BAE; 55— )7, B E R L RESNE M
TS TEMME R AT SR EA L @2 A B T TR
V) (R4 A R B AR AR FE R BE AU I T B X T3
5 B AR (R B A5 K1), AT T & X 2 18] 5 AR
FE il AT RNEEE AR L RAELENBIET
1) FE A 55, 3 2 IR FAE S8
PET ERERCE.

AR Ay T AR R SR i ke 5 35 2 WAL L 1R AP 3R,

step 1: £ X2 G AN @1, d) 5 ds ABALEE 9

1 m
5i(di,dg) =1— — ;dﬂuij(p),uij(p)). @)

step 2:7EJE I ¢; T, dy SHEA dp KA Y
t

si(didp) =Y sj(dl,ds)/(t—l). 22)

s#l,s=1

step 3: THEAE B ¢; T dy AL E

t
v, = sj(dl,dD)/Zsj(dl,dD). (23)
=1

step 1: £ 0@ VE ¢, ¥ L 5 [RIRE AT BEFE
Tji1 Tiiz - .. Thie
TJ _ 1-"7;21 Tj.22 ,-Z—j];Qt ' (24)
Tipn Tio .. Thu
Hod: Ty RS BT, T XK d X B K 4 1)
BAEREE, 0 < Thy < 1, ATy = LN, R L RAEJEIE
c; NEALX IR, X T B g B BT
FEME TR BE. T WAEBCOR, R RHEH 4 AAE
e (BB, RN AT PR FEE b O, AT 76 12 8 1 T
2% N (RN K72
step 2: RAEAE AT FEH B, THEAES AN BT &
F ST

1 t

TS;(d) = - ,; T (25)
step 3: HUR TS, (dy), 8% 510 1 WAL E

t
vy = TS;(dy) / 3 TS, (). (26)

=1

HHEEFESNEE TSR G E

vy = avy; + (1 — a)vy. 27)

H:a(0 < o < 1) AP EMRET R, o FEBR, £
Y e 2L R SR 2 T (R AR AU, e 22, et A0 R 5
AT EERE.
3.3 ETHEU-EERHRNESIET

FERE RS AR P, PR L A M S X AR AE IR,
I AR E 5 8 T AR AE RN HEAT R 51
15 BT R FAE KA [, AN 7] Z B0 A — J 1k
P i PP 45 SR AT SE R L BUBME AN IR, 2 T SCHR
[15], A AR BB IR RE v, B e AL BARJE L T
HIBURE, ORI BURE K PP HE.

1) FEASS R 34T

L2 R VERE R S R T, R — B A T 4%
25 H ORI PR, & 55 B 10 AR 1Bl
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R, L T s iR R L, DR B D SR R
P XL R difEI@TE ¢; N RIORE AL

B =1—14/s;j(d;,dp). (28)
2) EHER AT
BB AR R IE T RS, R WL XA
R EN PP E SRR AT 5, 45 B R T R
N = AT e OR B % L K 0 SR VRO MR AR (S AR
FEFE XL dy R T @Ak ¢y FIABUBE

.....
5 =
,,,,,,,,,,

3) R R R

FoT B AR T X IR B R EORIAURE 8
N LA JEVE c; T I I it 1 5 R4

1,0;=1,0<8; <1
Vit = 4/ 0uBi, 0< 85 <1,0< B, <1, (30)
Bji, 651 =0,0 < B < 1.

i 2 G0y "I, BB FAEJ M o FHIBURE A1
I, 7E 5 1ot 1 B B, TS AR R B T R AEZ B 1 T B 4R
PEANMA: 4L KAE BV ¢; T BIBUZE 2 0 I, T AR 48
TR B R 5 .

BARPATP BT,

step 1: 5 T I EE B9 A X, THE ¢ R KPR

. (29)

CI(L;) =1- % > de(Lui(p), Lij(p). (31
i=1 j=1
45 5€ BUE o, B I KL, X O B ORI 5 O,
PG PRSRIERE Ly = L) = (LY;;(p)) s I B
'TZ'SH%%%E@LD - (Lij(p))an-
step 2: H A IICI(Ly) > ¢(1 = 1,2,...,t), W4
Astepd; HAFTECI(L;) < ¢ Ha < X, N T —25.
step 3: L 5K dy N IR, MRS T N & KA
TE IR 1) Jag k-
1 m
CT(Llj) =1- E ; dE(Llij(p)a Lij(p))a (32)
MICT(Ly) < ¢. L7 = (LiT (0))msns L5 =
(L5 (D)) e R4 T 3L RAEZ B IE T HOVRAY
18:

Lixt = yuliy + (1 =) L. (33)

T R IE B SR TR D TR Y R o CT(Ly )
T W8T e HE 21, AR 2 T B SRR 1) )8 YR VT
fH. CT(L;)* < CT(L;;)*? < ... < CT(Ly )™ <
¢,p <n.Bx=x+ 1% step2.

step 4: i H B AR RS FEFE LY.
3.4 BUNERTHE

TE2 @ R DS 0] e JB M TR AR AN R AH EL
ML, T A2 B A — 58 WAH 9C 5% J-, \-A50R 0 B2 /i %
fif 1 R 1P ) A A SR BB T AN L& R In 1 1) 22 e A 5
Ie) /5. Ry T R PR I A B, 2 TR 22 B KAk
SEAB R AR o Ja M 2 AL R

max D(w) = ZZ Z w;dg(Lij(p), Lq;j(p))-
j=1 i=1 q#i,q=1

w; =0, j=1,2...,n;

iwi =1.
j=1

HIFH Lagrange 77 72 3K fift J& VA IF 15— 1043
D Y de(Li(p) Ly(p)

”LZ}] _ niZlnfL];éi,qTan )
Z Z Z de(Lij(p), Lq;j(p))
j=1 i=1 q#i,q=1
W3 T T L Choquet #7433k 75 11 J& P AU v i
N = (W, W, ..., 0,) T, FET 5 Z B R R T8
PR N ® = (01, s, . . ., 0,) T, LA E A
w=ew+ (1—¢)w, (36)

He € [0, 1) ABCEMmLF REL, e EERR, B Pk
A T [ A S
3.5 ETHHEEENE AU TODIM AR 5%

2 FE S A T S B e SR Ik R R 2 R Ol AN
5 2 R o 3L, R T I B o, AR SR ) e 1
TODIM J7 5% #% 16 77 S AT HF 7. TODIM J7 i i
TSR Y, IR AR AR T R RO B
B AR B U 35 FE R T B AN £k T RAE XS
T H AT R ARX AR 3R, B fE B T AN T R LR A
AT S AE XS 7 AT HE . Bk i) TODIM 5 4 ) F 8
S8 SCIR R R B I P T 57 58 22 TA) (R A 34 B2, M
Bk E R R ZE R MRS

step I: TFE AR E wjp. wjp = wi/w,, Hh
wy = max{w;|j =1,2,...,n}.

step 2: i Ra; 5 xy, Z AR T @Y c; MIRA R

Dj(wi, 1) =

s.t. (34)

(35)

Virde(Lij(p), Li;(p), Lij(p) > Li;(p);
0, Lij(p) = Li;(p);

e (L) L), Lisp) < Ly ().
(37
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SE: OFORH R R0 > 0,0 H/D, A H
1R B B3 50 = w30/ e

j=1
step 3: TF 5 T7 58 oy AT 2y, AL H FE
W(as,a) = 3 By, ). (38)
j=1

stepd: THHREBGN T RMNGETREGHE = 1,2,
oo m) FHET, ¢ BIEBOR, J7 SRR

Em: U (z;,x)) — min { Em: U (x;, xk)}

G = —m — .
max { ZW(xi,mk)} — min { Z U (z;, xk)}
: i (39)
4 HEIHT

4.1 (o)A

AR, YRk DA W (B 22 3R T H¢
Gl FH VO T SRR R, R R AR R AT AR R TR K
IR 32 2207 Sz —. DR Ll iy e ik o 3R 2 DB AR K
P T St 1 B A 2 — AR R s ik bk A
BRUR PABE. &t S 2 U7 i, H— 2P
B bm A LR AL, DR, D9 8w T S R 5 1 DL R B
PE, B1E AR SUR ) & K 2 500k Ml ik bk 22 Jg 11
.

PR 5 ot R P S L XK BH g BER G AR FRst AT
P T RO, 12 i DX 56 AR FRL sl i 70 ELK. BRade X
T1~ To~ w3~ xg WX AE N &1k T7 3, 456 5 %
H X I BHIR IR 2R (1)~ BRI (o) #EETRIER (e3)-
AR BLRE W (cq). V5 K B AN RIS 4 47 1 FO0E
Rk Ty AT VY. T KT SR HE S R TE
S = {sg = IRE, 51 = £, 5 = 5, s3 = If,

sq = AREF}RET7 RBAT VAN, 28 1A K45 R 2R AR
BN L = (Lij(p))mxn. BERG RSN R
PERIBDR T w(cy) = 0.33,u(co) = 0.45,u(cs) =
0.20, u(cq) = 0.40, FLIHAK TP BI{H ¢ = 0.85.
42 ETHEESNENBRETS ZRMHRAR

g

step 1: BLYEAL 4 f7 & K45 B P R85 PR 30
B

step 2: 4G 3271, it @k ¢, (j = 1,2,3,4) F
LRGEMNE ;1 = 1,2,3,4). WL 3 Fiw, i H
JE X AR AR, AT WG N B AR RS HE P Ly =
(L(P)ij)mxn- MR G THEA L FK IR KF,
CI(Ly) = 0.900,CI(L;) = 0.853,CI(L3) = 0.899,
CI(L4) = 0.904,CI(L;) > 0.85, 4 H B{H, N 75 ik
ATV, BRSSP

step 3: THE BV ZR-A B, ARIE N (35) K1F /8
PEEMAE D = (0.231,0.304,0.191,0.274)". FI
Choquet #7173 3K fift 3= WAL E I, AR P8 =0 (8) K F N =
—0.63, M FH 20 (7) SRA5 A T M1 S ORI 2. R
FAZ(9) 1554 J& M 1) Shapley 1, B &A™ & 1 1 =00
BLE @ = (0.240,0.332,0.137,0.291)T. & = 0.5, )8
PELEERUE R w = (0.24,0.32,0.16,0.28)T.

step 4: THH AR AL E wj,, w, = wy = 0.32, w12
= 0.75, way = 1, w3y = 0.5, w40 = 0.875.

step 5: AR BT M HTT R o, 57 R oy Z 18K
FIEtE c; FIRAFE, B0 = 2.25, 1994 @M T 1k
HPEHFEP; (5 = 1,2,3,4).

step 6: #RHE 20 (38) (39) I AN T RINLEA AT
FEIFHERE. ¢ = 0.401, ¢, = 0.000, (3 = 1.000, ¢y =
0.674. TR HEFER N2y = x4 = 21 > 9.

x3 IRREWENL

V11 V12 V13 V14 V21 V22 V23

V24 V31 V32 V33 V34 V41 V42 Va3 Va4

SCHR[14] 0.253 0.253 0.253 0.253 0.242 0.242 0.242 0.242 0.250 0.250 0.250 0.250 0.255 0.255 0.255 0.255
SCHR[9]  0.263 0.263 0.263 0.263 0.232 0.232 0.232 0.232 0.250 0.250 0.250 0.250 0.255 0.255 0.255 0.255
AT 0250 0263 0.250 0.256 0.240 0.239 0.248 0.245 0.260 0.257 0.246 0.247 0.250 0.241 0.256 0.252

43 BURRMESH

IS UEA ST 7 15 RS RE VE 58, X 0+ & 70 ) 3t
ITRUBRIE BT, e = 0.50F, 0 AR HUE T T P e 45
RN 3 Flrzs. AR 3 AT LA th, 48k 7 58
HIHEF? X 0 (324 I ANBUR, 23 I8 N IR TT 5, 2
NS TT 5 AR T AT ERIRS E 1.

M ATT VAT AU R BN T 5 SR HE
FrAT — € IR, Bl e (K, DS MOk B AL

VEZ IR AR ORNE, 7 SR wa BT 0y, HZ g SR AN ARAR
IR, w IR NIR K TTR.
T4 0. cMAEMENTGTRHFER

6(¢=0.5) WE S5 350 e(6=2.25) T e
0.5 XT3 Tq4 > T1 > T2 0.2 T3 > T1 >~ Tg T2
1 XT3 T4 > T1 > T2 0.5 T3>~ Tyg = T1 T2
3.5 T3 = Tg>=T1 T2 0.8 XT3 = Tg = T1 T2
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4.4 Xtk
4.4.1 YSRITEN T

N T B8 A SC T 4R H I i TODIM 7 i 1A
ROPE, B 5 Foph 7 VAT 0 b LG = 2.25, R SC
BR(5,9, 12-13] FHER 7732, 45 RNk S fiioR. RS ]
DL, 260 = 2.250, A7 5 3THR (5,9, 12-13]
HE P 45 R A7 A0 22 5, BB R a0 R SR (51 R H
PLWA 54477 Z 1P fE 8E 25 8 HELTS, FHAR 4 3L
R E AT HER , XA 22 S B (5 B A& 2K, 1M
B RHF S RABA S, &5 RS E 2 57
BN, X 43 BEAI. SCHR [51 8] # F& (1) TOPSIS 77 6
TEARAIE B A0 5 S8 AE $2 30w 1 T ARURAR F1 [) R 3z 5 6 AR
i, HLBEAE 25 RE Ve 5 35 10000 B2 47, TR) bk e &5 SR G

T A M. SCHR [9] 45 4 TOPSIS 5 ELECTRE 13 H! )
LT R B RARTT 00 B 2 Sl BN, X 43 BEAS
fe. SCHR [12] 385 39 0 /iy A2 2 (B R 3R 74 7 R HE T
X 73 B AR SO FE R R SR %, v SR 5 LG
B 7y Bk = AR, st 07 25 AR 7 R R A 76 L 22
EA N 0.025, Z 8 TN B 25 5 BUm AL 77 R I ek
AR B R PER 22, SCHR [13] BT F 7 i BUAR W] DLk 4 |
TR [ R, R VB P B R SR A B R 0 T S 4 SR
S 2F b AT, AR SCR F TODIM J7 V5 #4347 28 3t
ITHEFFEAR, 7850 5 e T 33 O B R I 2, A
WS IR BUR A BRI S 30 2 10 9 831, £ 75 w5
SERTERTEE. I H, PR R IX K, HA RN &
BEPE.

®S5 TRIBRRAGEEREE

R TTVE Hufr 5 R 07 AT
PLWA 575 E(z1) = 0.640, E(xz2) = 0.708, E(z3) = 0.710, E(x4) = 0.849 T4 > T3 > To > T1
1 & TOPSIS®! Cl(z1) = —0.517, CI(z3) = —0.998, CI(z3) = —1.059, CI(z4) = —0.309 x4 > @3 > o > a1
ELECTRE 1 TOPSIS™! CD; = 0.099,CDs = 0.518,CD3 = 0.637, CD4 = 0.642 Ta = T3 > To > Ty

PROMETHEE!'Y
ik VIKOR 7532 121
AR TTi%

&, = —0.407, &,, = —0.027, &,, = —0.198, ,,, = 0.633
Q1 = 0.335,Q2 = 0.287, Q3 = 0.219, Q4 = 0.194
¢1 = 0.401, {2 = 0.000, ¢5 = 1.000, ¢4 = 0.674

XTg = T2 = XT3 > X1
Ty = XT3 > T2 > X1

XT3 > Ty > T1 > T2

442 RFEBEREITVENS LT

W AR SCI L AL EL I E T5 15 5 SCHR [9,14] #EAT
X B, 6 SCHR (91 AN SCHR [14], 250 PR 58 T WALE
F) 54 (0.26,0.24, 0.25,0.25) T, & 5K d, TE )@t c; THI
B vy THE A R UNZE 3 .

M3 AT LA H, SCHR (141 F1SCHR 9] 2 75 B4 5
WIH R A EBE HIYA X o B2 5, ik
SEAE 52 AU Ll M. SCHR (147 ) we SR 1 1)
— B B R B, 45545 7 1) E A T
LA BUE. SOk (91 F R R B0 SR 1
ZORLER, VA 2% 2 W R 3R PR S R 5K TR PR A L
IBE AR, T L Z AT SR AR SR T A SR R AR R
T R R BUE RS, A F @ P LA — 58
DX A3 . A5 a0, 0 T BRI R ¢, B K ds AR
B ; Xof T G B AT o FVAE SR BERE M ¢y, B K dy T
o5 I PPANE B8 EBURE. TR I, AR SCHR HH IR 25 25 B8
B GO EE RIS AR 2 ¥ 32 % I & XALE I U7V,
R BR L R AR T TR S 3 AEAH R AU ) L AR 35, %
BT BRI AR LR R, A5 B 28 AR D S P o
B A AR L

5 4 @
RS O SR 5 R T S B B R 1
3 F TODIM J5 i % 5 % BEAT HE Fe. 50051 45 5 3 W

58, AR SO Bt B SRS VR0 BRIR I, 18 A 58, AT
DL 8 PR S AR 10 XU P &, 38 F) i 1 8 U RAT AR
Uf (91X 73 BE AN AT S FL Uk, AR ST T T AR5
AR 73 HT B SR e AT AR R T, b2
BB E T B, fRI7 25 IR 2 T BUBCE K T
{8, TS KAE T & SRR 320 2 T A e e
25 18 o % 2 18] AR SR kR 78 S PR, 2R 5 HE P
25 SR WU FE. AR ST HY AR BRI E | A EE A A
T SRR B R DL R o SR T VR B — 5 R
W, AR s T A kAR 1 SR B R
Ei=h
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