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Probabilistic linguistic multi-attribute decision-making method based on
possibility degree matrix

FANG Bing®, HAN Bing, XIE De-yu
(Army Command College of PLA, Nanjing 210045, China)

Abstract: To solve the basic problem of comparing two probabilistic linguistic term sets (PLTSs), we propose an
improved possibility degree (PD) formula based on the existing ones. The new PD formula is simple to operate and can
effectively distinguish any two PLTSs. Moreover, its application can be easily extended. It is found in further research
that the PD matrix constructed by pairwise comparing multiple alternatives, based on the new PD formula, constitutes
a fuzzy reciprocal preference relationship with additive consistency; the comprehensive possibility matrix constructed
by weighted averaging multiple PD matrices, also constitutes a fuzzy reciprocal preference relationship with additive
consistency. Based on these findings, we develop a probabilistic linguistic multi-attribute decision-making (MADM)
method, and apply it to evaluate the education and teaching quality in military academies. Numerical results show that
the proposed probabilistic linguistic MADM method employs a simple structure and has a strong self-checking capability
in the calculation process, which can ensure the validity of the decision-making results.
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AHE T o AR (H 2, X 5 1 E NS A
JEUARIR R H RO B, BN BN M E T 3Rk
E PEVEALAE B B BN E B RTE. N 7 iR e e B
HR SR TR O, A 15 T RTEEIE SR
TR BIMES, & VPSR RIS 28 B AR
PR RAATOME VT E, MW B8 7 R BT
W5 BB RE TSI R, 7R R OL T, PR A 15
HAEE RS FECTE NG R E R, i —f & XK
PEAL R E PEVEI S B 7, 53 AR AL AR ALY
SR M K B AR R 05 B IE N (077, IR
SEAUERRIT).

N T REHE AR L BRI T VP A5 B, A R
A L LA ASORA 4 AT A EAS B 52 1, Pang ZEPV HR T
MERAE S ARER NS, B2R0E 5 AR EEAN T LL
FKIAFAN T XKW IE 2., T H BE68 b AH AW U5
SRAEAS S, R0 L T RGBS S
RIESE, MEZTE T R TE SR A 20k 0 R 46158 5 v
= BRI, TR 1 VAN B B BRI b s
A PSR AN e PEARRAE, T L, B 260 5 AR AT ik
P RS PE A BRI AT R PR XA B T R s
IKHE. PRt BE 218 5 ARIE AR RE A% DR L 9 K IR ANHA 78
PR AE BRI B T A SRS, 51k AT
Z IR PR, 3T RAE S ARIE LM 2 8 M vk
JHER Tz N T I E 5 RSP B
WU BT 2 WS U, IR 74 T R AP I Ak 2 3 as 1o,

TEMERAE 5 AREEL N ER AT L T AR
B AR B 25 B AOX — FE A o) A — B 3%
H BRI I fE U, Pang 550 8 LT MERIE S RiE
ER IR 73 BRBOR (i 22 BR B, T4 th 1 2145 23 (B A i
7 FE IR RAE 5 AE SR LL V. {2, Pang 1) HL#L
D7V — Fh R T 45 56 20 RIHET, R B8 S BRI A
MEZRAE 5 AR TE AR (R A RO P, LA B e T 5
SOREE. NG FH A TR F RE ST
P L, Bai G512 3L T B E M IE T ERIE S R
B BT RE R A T H TR — MRS B RE
EALT H— A WEIE S RIBENFEE; Mao 2513
A Lin 204 T2 LR 07 X W8 7 A E AR
()R] RE B THE TV N A SR M MR TR
A MIIX 48 77, Lin ¥ 254 7 Pang 1977 7281 Mao [

2. SR, Lin (107 B8 B TH 55 3 R A T 0UR LA
175 3, XA b7 AN B, iy HL R ] 1 AT RESE
AT RN 5 5, R H AR IR I E P M RIE F

ARIEMIPL S L L.

ANSCAE Lin 553 AT REBE VL7 1010 28 A b, 3
REARZR MY e, B — M et O BE AR 5 AT REFL 5
NI H AT REL A RELR & ST AE 5 R TE
SR IR RRAEAT U7 REVE. BUE SRR Y], 5
O BT BE B TS A L, AR SC T de Y i = 1
& Al AR 2 ST SRR A X O3 E 70 5, BE B A3 ASE L
PRI 5 AR R 2 1A AL 25 A, L5 14 Jie
P R A SCAE BT AT RE SR SNt 3k — 0y
— AP AR AR R AR R R 2R I Ty
T, 2R IR TE 0 B R 38 5 AR SR HEAT #b
FrAE R AL AR, BUE SL I8 R W, 2T AT B R
HOMERIE T 2 R PSR VR A R o T SO R
i H R A R L A2 B G RE 70, s Il AR T S
R (0 IR PR SR ORAIE TH S5 405 R A 3. B, K P
YRR 5 22 J8 M R SR i B I 3 2 BA B
B HEE R L, 23— PR W] TZTER A
1.

1 EREA
L1 HRBFAKEED

WEAERL - FERNES, s T Af
B PR T8 35 AR, 72 VEVPAS I P VR VR4l 1 5 A2

EX1 BEBEARIEBEES = {sii =0,1,...,(}H
A7 BRANTE F AREAL, HAZNFHES; 07— A4 € 1
B 0+ 13808 S il E ARE NN, WO R &
S EEH. Her s, FRon—MEF AR, so s 735K
NSRS

EX2 #S = {sii =0,1,...,0} NEENS
FiEE AREE € AES I — D RERIEF ARIEE
A LARIR A

L={I"p"*Fes,p">0,k=1,2,...,n}. (1)
Forkr: 18 (%) A TR 3, SR A LR 4
R A I, LA IR 155 B ph s m S 4 L 02
B 4k S A I R, L0 T i
TR i 14 AT HES; SR T A R R, 4% p*
FMETHHES. SR, FERF R SO FE b, P RE A B
BRIn HARITHE 5 VRS 1E 2. Bk, B3R5 5
AT L P A U S R ) B AT e 2 N T
L, BED S ph < 1

BN UURBERE AR L 1 R
LIS pF = 1T A LT b AL

k=1
ROER. KRG MR SR 15 35 RIE4E LT LLSE SUA
L={"@")p" 20, k=1,2,....,n}; ()
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BRI R O
P =" />0 3
k=1
SR FFHENC 2 R A LR T V3 R

HMEET AR BE, AR AL 2 5 ORI 5
ARIESEN L, HAE B & AE LR St AT Wi,

EX4 ERE = {er,e0,....en} NPT ZK
B HMEFAENY = (vi,02,...,v,) T, B LR

m

fl&tEo € [0,1],i = 1,2,...,mHD v = Lk

B B (e = 1.2 m) SRR
PEENL, = {IFh)|IF € S,pF > 0}, Horh:ph
I 2R I8 IR (S B, 8 N 5 S Rl
G T2, 4 KB B2 IS 2 P (3 B T D)
Lt BN

L={ibph* e 5,pF = Zq} @)

Horb gf MR B R L o 095 25 R 14
LRI

. {pg, I* € L; and IF = I/ )
0, I* ¢ L.

i1 R 3 AL R ERIE 5 AREETE A
PIVPAE A5 S A Ly = {51(0.6),52(0.2),53(0.2)},
Ly = {s2(0.4),53(0.6)} F Ly = {s1(1)}, T FME
FEEE Nv = (0.3,0.4,0.3)T. T2, R4 E X 4,iX
3L R s BRSSP E BT LSRG Rk N
L = {s1(0.48), 52(0.22), s3(0.3)}.

1.2 XRS5 EMEAMREFELRICT

EXS KU N GE BRU x UNAE
BETERYWMAU R IuRk R, HMERA:

D Vu € U, 5A (u,u) € RIS MR ZIC R R
RBA AR,

2) Vu,v € U, 2A (u,v) € RIOL, 8 (v,u) € R
BAL, WIFR — 0Kk & R B A 58 %1

3) Vu,v € U, # (u,v) € RFEAL,F (v,u) € REK
S, MR 6K & R BA W RRIE

4) Yu,v € U, % (u,v) € RM (v,u) € R, W
A w =0, MFRZITCRK R R HA SO FRIE;

5) Vu,v,w € U, # (u,v) € RF (v, w) € RIKAL,
H (u,w) € RFEAL,NFRZJCR R R BA L.

i IURFR R BA B RYERUEENE, WFRZ =T
RKEANYPFREZ#H 2, GWF LR REEA &
PE, PR 1Z — 6K &R R 2 S8 & 7 5 R, Rk N 55
JPRZ. R, 55 7 LLAUF 2 1 — A sa & MR K, B
FORU RSN o R A RE “HHE R .

L b AT —FR T L, E A B VR L 45 SRR 4h
H =557 R R, RIE SR PP 6 2 o —
EX6 WUAPNMMEE ERU x UKEE
B+ RYEFR AU EREBR kR, AT &R
%%EB?R = (Tij)nxny/H\:EPTij € [071} %Xﬂ‘ﬂ:‘ﬁ‘ﬁ%
1 < i,k < n, B — 06 RHAFE RS HE i 2 LA
T2
rij + 75 =1, (6)
Tij = Tik — Tjk + 0.5, (7)
DR B B R TR 2 (AR — o0 ok Rt B e —
SO PR B MR i R R
SIEB1 WHFER = (rij)nxn e BB INMHE—
HMEMB EAMRIF X R d = (dv,da, ..., d,)" 72
FEFE R HET vy &, B 2 PR % d € [0,1],
k=12 ,nM> dy=1%T{E&ij e {12,
k=1

.. ,n},%é\?ﬁﬁii:
Tij = dl — dj + 05, (8)

m”%‘ﬁkﬁ%ﬁh] = Tik — Tjk T 0.5 B o7, Rt
—EE R R A A B ARIIE. R R4 0 (8), 5 i (i €
{1,2,...,n}) MU REHEFE T AT N

di:i(;mj+l) —0.5. )

WRIEHF R d = (dy,da, ..., d,)" F1E, B )5 5%
PRI ST HE T

2 MRESREIENE

2.1 LinByATgeE AR

9 O BT RE B A 30X 5 g J1AS SR [,
Lin S8 H T W FHERIE 5 AT Re TR k.

EXT MBS = {si]i = 0,1,..., 0} NEEM
ZEESARIEE L = MOk =1,2,...,n} A
Ly = {55k =1,2,...,no} N XFH ERIPA
PRENER 1E T ARIESE. MERIESARIBEL, > LW
REE A ' S

ny no

> oali) =) alis)

P(Ly > Ly) = 0.5+ =1 5 b= . (10)

St 1) = rhpk. alf) = gk ot BUs SRR
ARIETRLY AL TR AR, pf Al ph J9AH R REZRAE B
EXS8 B#S = {sili = 0,1,...,00 N&E
MZHESRIBEE L = {FOMk=1,2,...,n} N
ESCTH ERFRHEREZETE F ORIE . T2, LIiEE
(range value) 1] 7€ SUN
R(L)=rtpt —r7p~. (11)
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Hepir— = min{r*} flrt = max{r*} 35N LT
A EF, pm Mlp T AR RS R

FF K (10) 1 (11), Lin ZK MR IE 5 ARIEE L
5 Lo Z [ B BG5S

DWRP(Ly > Ly) > 0.5, Ly = L.

2) IR P(Ly > Ly) = 0.5, U Bt — b b
HWA:

O # R(L1) < R(L2), WA Ly = Lo

@ # R(Ly) = R(L2),WE Ly ~ L.
22 BUARIFTEEEAR

EX9 BEES = {s]i = 0,1,..., 0} NEE
MZHEIBEFTAREE L = {FoHk=1,2,...,n1}
RLy = {E@h)k=1,2,... no} J5E LFH 110
PN A AE A 208 5 ARIE R, T2, 15 5 AiEE
Ly > Lo Wnl e A 2T 58 SCH

P(Ly > Ly) = 05+ Y _b(IF) = > _b(i5).  (12)
k=1

Hd vk = 1,2,...,n1EEkV:;= 1,2,...,n0, 8
b(l) = [% —0.5(%)2]19’12 (13)
b(1E) = [% . 0.5(%)2}19’5, (14)

8 Rk 43 BNE 5 RAE 18 RIS BT BR, pk A pk AR
LR A B

€ X9 BT AR LR B R B2 f(2) = o —
22/2, 2 € (0, )BLAH f/(z) =1—2 >0 f(x) =
—1 < 0L, [RIUL, BREL f (o) 7EIXTH] (0, 1) P9 N 4%
O ML A £(0) = 0 Ff(1) = 0.5, 2
THREANX2), INMMFEIESAREEL 5 L2

(] FA) BRI AT 5 S an

D WEP(Ly > Ly) > 0.5, Ly = Ly;

2) W P(Ly > Ly) = 1.0, M Ly 48540 F Lo

3) WK P(Ly > Ly) = 0.5, Ly ~ L.

23 eSS

SE X T TR IR ] BE BE TR 7V, AR b — Pk
T35 R LA 7 v SR, DA “ Ze i A 1y 5 e
SCHIATRERE A 3K (10) £ R B I e A28 5 RS
B8 IR RRAE I 2 S, TSR RO EL “ 07 2 KR
2 . BT A, AT R BE 22 3K (10) 420 2504 DA A 1) T B
T8RN MERAE R IE S (R 95 LR, P an st
(1) 5 XA, R4 Lin (0 1H 505 8t B 4% (H
RS R T AR A XX e .

SE X910t 2 (10) Fras (1 0] g B 2 kAT 9k
MEY R, R T U R TR RE A 2 (12). B T
REFE A~ AN BES S PR MR 5 RTE 42 “ iR
RRAE (/) 22 S, T ELREAS S i 7 227 Rt 1) 22 5 T
B, Sk ar e B A 205 5 BSUZ LU 77 2l g
FERPIA RIS B RIEEZ M5 L, HReLrE
FEEHAR LR, v LA, & O ELR B & LT X 4y
RE T B JEA b gk — B PR T IH R S AR

RFE Sy K e T SC R R T LR T REFETHE VI
X 43687, X B 3 40 A 5 X 4y IS 5 RIE 4R,
BHATUIER 1 FrosMBUE SRR, R 1ITHMNSEES R
BHENS = {si=0,1,...,5}. BEXFR 1 HHHELS
SREAT HBnT A, ot T B RS T LA SRR AE X 4y
A& 71 b5 Lin mT g B v O VAR FE— 2L

®1 JLMAREE AR R

e s Ly = {55(0.5), 55(0.5)} Ly = {55(0.3), 53(0.7)} Ly = {55(0.4), 53(0.2), 54(0.4)}
FTREREH HIT A Ly = {5,(0.5), 54(0.5)} Ly = {5,(0.5), 54(0.5)} Lo = {51(0.4), 55(0.2), 55(0.4)}
Bai Egjﬁ‘ii[lz] L1 ~ L2 L1 >' L2 Ll ~ L2
Mao [ 7513 L, > L, L, ~ L, L, > L
Liu 75304 Ly ~ L, L, > L L, ~ L,
Lin f 5304 L, > L, L, >~ L L, > L
RTi% L, > L, L, > L, L, > L
B0 JE SRR, AT RERE T 28 3 (12) 18 3 A 17 30 DUBEFEE 20 R 1) 8 B .
E B 7 SOROR I @ T EARAE 5 AT RE B A U EE1 WS = {sili = 0,1,.... 0} N&GEM

P 18], T AN P g ) BRAE X 7 R 18 5 R
R0 95 L b BT T e o SO0 2 AT A
X B HEAT I EL BT B T RE R R B A — eSS
URF AL, TR PRy R Tl e 4 3K
24 FHTREERANAIMR

oAt (T RE SR A URAT — BT AR, IX 264
JR N FL 5 B4 e N FH B 1 S S (Y R it A o AT

SEBEFRIBEE, L = {IF@Hk=1,2,...,n}(i =
1,2,3) € LT H B3 PRAERERIE § RIESE. T
s, AT REETHEL A 30 (12) BT BA F PR BURERE -

DA FNE0 < P(Ly > Ly) < 1;

2) HAME: P(Ly > Ly) + P(Ly > Ly) = 1;

3) Bt P(Ly > Ly) = 0.5;

4) B ARG AEXP(L > Ly) > 0.5H
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ANERP(Ly > Ls) > 05800, MEARERXP(L, >
L3) > 0.5 07
5) —HME:EXP(Ly > L) = P(Ly > Ls) —
P(Ls > Lo) + 0.51EZAL.
UERR 1) A FHEUE . AR 2 (13) AT (14) TR sE
SCATAT
0<b(I¥) <05pF, k=1,2,... n;
0 < b(I5) <05pk, k=1,2,... no.
75 _ BN A AR L ARYE PR R0 5 RS
LIRS bR AL 2 1 PT 15

—0.5< > b(IF) = > _b(i5) > 0.5.
k=1 k=1
B0 iR (12) PP REE A 2UE S HE ST A
0< P(Ly > Ly) < 1.
DAL, B X (12) 8 AT REFE A KEAA PR 1).
2) EAMAUE B AR 2 (12) thr TR R A e
ST
P(Ly > Ly)+P(Ly > Ly) = 1.

7L, E R (12) 5 ST R 2 sEAT R 2).
3) ERPEE . 4954 T 2 AR A R,

R4 =R (12) #5715
P(Ly > L) =05+ Y _b(If) = > _b(if) =0.5.
k=1 k=1

B A, B2 (12) 58 SR AT RERE A sUEA PR 3).
4) ALIETEIEW]. JAENXP(L > Ly) > 0.540
P(Ly > L3) > 0.5 AL ARG (12) 7] 15

> ob(iF) = > b(i5) >0,
k=1 k=1

> b(ig) = v(is) >o.
k=1 k=1
T, A BT P A AN ) B A b P OO 2 (12)
HEF A 15
P(Ly > Lg) = 0.5+ > b(lf) = > b(l}) =
k=1 k=1
0.5+ b(IF) => b(I5)+> _b(I5) =D b(l%) > 0.5.
k=1 k=1 k=1 k=1
BT A, 2 (12) 7€ AT RERE A AR A 15T 4).
5) —BWEIEY]. BEARME R 12) HH T REE A 2K
T X HES AT
P(Ly > Ly) = 0.5+ Y _b(If) — > _b(lf) =
k=1

k=1

0.5+ ) () =Y _b(I5)+> b(i5)=> b(if) =
k=1 k=1 k=1 k=1

0.5+ P(Ly > Ly) — P(L3 > Ly).
FreA, X (12) € XHIAT e~ AR AR 5). O

3 ETTREEMNZBITREITE

FE— LR 1) 22 J P AR S 1) R e SRR AT A
L KL A% 15 T AT VAN, IR B ik T R
BENN R RES = {s]i =0,1,...,0} AP
W H IS5 18 S RIBE, BN KIET RN
AN R, #EAR R S %15 S RIEE S A AT E
EREZINERSY

BIKEFA = {a1,a2,..., 0} HEILETTEE,
WHEAC = {c1,ca,. .., cn ) NIF BT R BB TE
Wéﬁiﬁw:u%w%“gﬂﬁﬁﬂwﬂ%ﬁ
w; € [0,1],5 = 1,2,...,nFY w; = 1. l¥E5E X4

=1

#%ﬁ%ﬁ%%ﬁ%%%?&%&ﬁﬁ%%&%ﬁ
W@k BiE S S BT RS N — MERIE SR
B GAEITAERE SIS E BT AR R
T RAE & PR

C1 Coy ... Cp,
aq L11 L12 .. Lln
az Loy Loy ... Loy, (15)
men - . . . . .
(£ Lml Lm2 ce. Lmn

ARSI AR KA ME 2R AE 5 R RE Ly 054
T RIHAT AT
3.1 MBEATREEER

R TR A AN E M () =
1,2, ..., n) MLA R AT REEERE B 0] DATHE
P}, Pl, ... P,
P} P, ... P

P, = (16)

P, Pl, ... P,
R R B BE 22 3 (12), AR Py A (4 T 2 T L
BNP), = P(Lij > Ly;). #—5, REUNBUE A

B 77 2, 278 T e FERERE W] LATHEL
j=1

FH AT BEE A X (12) I EAMAE PT 0, 256 T Re P AR R P
RIS T — MO BAMI 2 O¢ &, H B DU R M.
SR TR R

Py = {(a;,ar)| Py > 0.5} (18)
NIRRT EE A ETITRR.
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PER 1) B IR, AT E AR (12) Mt )i, Bl R R &4 d; € [0,1],4 = 1,2,...,m#H

B3 W HVa;,i=1,2,...,mEH
Pz]z :P(Lij > Lij) =0.5,Vj=1,2,...,n.
W (17), 3 — DT

Pi =Y w;P, =05
j=1

(R, f 25 45 P REFEAE RS P TR SL I 0 R &R Py L
A H R

2) AL MR BH. B3R (12) B R 4) W] %0, Vi
I=1,2,....m, j = 1,2, ,n#H FFIRRB
FAREXFKR P, > 050 P, > 0.5, MR E
AER P > 0.580r. 3 —5, WX (17) S w4,
HAERKR Py = 0.5 Py > 0.5 BRAL, A AL
Py > 0.5 507, Rk, 254 AT REFE A RE P i Sr
) =TGR T Py BAfETE.

3) SEA IR, FHATREE TR A (12) TR 2)
ALY E = 1,2, m B %R P 4+ Pl o= 1,
Vi = 1,2,...,n AL 0 R A7) HEF TS,
R P+ Py = 1SR, AN, 1A fEE A (12)
MR D ARV, k= 1,2, .. om A1 > Pl >
0,V5 = 1,2,...,n WIRBOL. 3 — 0 i 4 =L (17) #E
S AER L > Py > 00IREOL. FTLL Vi k =
L2,... m AELRR Py > 058P, > 0560 F
—ANEOL. R, B 456 AT Re AR RE P RTRfSLI ot
REPA HATRNE

gk bR, B 45 T AR AR B PO R 3L AR
KRR PARSEIF LR O
32 BEFXRHRFE

3 H17) FEMEE v REEEEP =
(P ) scrm A& ELAT I — BOCME FROASOR B AMIR 17 56 R

W AR EHE 2 FIHES AL Py + P =
1. [A i, i AT g B 2 20 (12) O 5 S) W40, Vi, ky L =
1,2,...,mWREERXP), = P, — P, +05,Vj =
1,2,...,n oL #E— S RIER A7) TR

Py, = Py — Py 4 0.5. (19)

PRIk, MR 9 72 S 6 T, ZR A T RE REAERE P g BN
PE— BRI BAM S o< &R, O

S di = 1 RHES I A

- df—;(ﬁiﬂk+1)—aa

k=1

Rk, o DR S d = (dy, da, -+, di) ™ FAE, XS5
e T FAT IR BT
4 ZEB53Hr

FEI R BIFLOK, LR PR E O
(158 SR MR R R 0 S R R AR, L s T A s
W AT S HOE TR TR A E. 2018
LR, g B &R T O T A TR
AR 0 BA AR A 1L O (R R L) 5 20204 10 H, 3k
He [H S BEENR T R HT IR A P e A
TR BEHCER RN R E R AE g R
(8 FE R, 2 {4 S A AR N B0E AL ) BN 45, 7
HE SRR B e AT D 5 45U My
TER, FE A FL R BT . IRR U E
JiR VAR TR AR A 2 1 EAH B PPN SR, B8 5 B
NATVE 5 BT 08 B0 B AT N W, 5T HE S i S r A}
S A ISR B UM VT i B2, TR Rk TR A
M HE F oL, M i s A BeE =, 5§
I A KR R AR 20 A AP B B MRS 1 =
XllSl.

FEINGERIE B B R P i, R EE R
R R 2, Q] 78 70 R PE VAN & R IR &, R
VPN AERE A N, BN R 5 3 7 BRI
AR T AR R ) I S TR A 7 AR L 0 T R R R
e SC b IR TR B T R, B N B BUE B A
AR, A BOE B 0K T RRA RS S AR
5, BT AL 2 N E ol R R R INFE R
fIE. ZE BABE A 20 E 2057 03 = 0 PN 3o T R TRk 2 W 2
T FF9 U7 2% BAATL 5 A AT Ak HP oW 2 T 1) 200 R 1 B
VR0 2 THT P 20 2 BTG 1 A0 T P S B 2 DA BRI
B BUF R RIS R R R AR BT BE 200
K BIIHR A, 2 Fi 51 20 AR & e F R
b AR T ENRRIRFRBE BE R R, R ESR
IR R BUR A B S E R E B IR
HLARAARII, 142 ZE AT B0 AL 11 & BB 15

(20)

-&Wid - (dl, dg, ey dm)T IEE%E%P E/‘]ﬁFﬁ
®2 ENRKREEHFRETGEERER
PEAL R bR EEL e
FEBEI aq BA— B MR R R RE, O HLIRE RE 7150, BUABUSE &, BOHERE
HOLEESTF az B, T T DS i, o AR 5 A o R R DA, % 2 DA TR A o
k257 az BAT— 52 IR MR Ll B RE, RERS B X 30 SRS I et i & A s it

BV AETT ay

HAA G BI2E K R, RERG B0 1 w3 R RV BIKOT, BERSARYE IO ZOR BEAT R TT 61 Fr
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F ok E AT EEENMEIET L AR ER T R 2155

ARSI RAAT B AR RAR ZR AR 51 0, AR 5 A%
TR (R I I 5 R AN 0T A 2 e IR, A4 g HH e 2 By
NEE BBV TR R R,
41 HFIR

NN A g A A T PR Y R I0 TS 0 B0
ANA RERHZGEAF LA R AZEBE R &R

& BANVIR W GTE . 565 AT U 44 i
AT VR T, IFIRBE T W3R 3 B i bR EAL
MR = RFIERE A AR RFAERE A b, B IE
FAREEIL A PPAG(E B AR A2 W 28 & 1
4R,

®3 AEERRESREREE A

77—% C1 Ca C3 Cq

a {s6(1)} {55(0.75), 56(0.25)}  {s5(0.25), 54(0.5), 55(0.25)} {54(0.75), 55(0.25)}

as  {54(0.25),55(0.75)}  {s4(0.5), s5(0.5)} {55(0.67), 56(0.33)} {55(0.25), 56(0.75)}

as  {54(0.5),55(0.5)}  {s5(0.33),5.(0.67)} {54(0.25), 55(0.5), s6(0.25)} {55(0.33), 56(0.67)}

as {s5(0.75), 56(0.25)}  {s4(0.5), s5(0.5)} {s5(1)} {54(0.25), 55(0.5), 56(0.25)}

PR {1, co, c3, ca } FIE M R R E Nw =
(0.3,0.3,0.2,0.2). A 3C H b5 2 AR 76 BE A B 7E fige i
Mi{ar, az, az, asy LA, L AACEIRINT.

step 1: THELELNFEFRALA T (K0T 8 B2 AR, AR 4
A REE 2 3 (12), K3 A AR A 508 5 WS Bt
AT B, TS RN
[ 05 0.5243 0.5347 0.5104]
P 0.4757 0.5 0.5104 0.486 1 |

0.4653 0.4896 0.5 0.4757
104896 0.5139 0.5243 0.5 |

[ 0.5 0.5243 0.5681 0.524 3]
0.4757 0.5 05437 0.5

0.4319 0.4563 0.5 0.4563
104757 0.5 0.5437 0.5 |

0.5 0.4468 0.4583 0.4514 |
05532 0.5 05115 0.5046
°" 05417 04885 05 0.4931|°

0.5486 0.4954 0.5069 0.5

0.5 0.4583 0.4594 0.4757]
0.5417 0.5 0.5011 0.5174
0.5406 0.4989 0.5 0.5163]
0.5243 0.4826 0.4838 0.5 |
step 2: VHA LRGP REBEFE . A4 =X (17), R A I
BP0 75 20, 13 2145 4 T BE AR RE N
0.5 0.4956 0.5144 0.4958
0.5044 0.5 0.5188 0.5002
0.4856 0.4812 0.5 0.4814]
0.5042 0.4998 0.5186 0.5
step 3: THE &A1& M HE A, ARHE (20), 7T
BB HEF N
di = 0.2515, ds = 0.2558,

ds =0.2371, dy = 0.2556.

I FAE Bk sy, fie 2 MA R 75

step 4: Xf A 1k MR BEAT HE T AR 4 step 3 BTt
BER G AR MA LS T N

Qg > a4 > a1 > as.

FRAE X AN FE 7 45 AT 0 A5 1% A a0 SRR, i s A 4
az A,
42 XtEEoTAR

FIRMEEAE F 2 R M S ) TR S AR
B 7 AT Ab BE. T SCHR [19] Hh (133 SR, =
BN qIERIBESARIBEL = {(IFOMk = 1,2,...,
q} I3 73 BRERT E SUN

EL—qﬁ’“ 21
(L) =>_ 5" 1)
k=1

iﬁ—‘i,n/l\ﬁﬂéﬁfggﬁi%%L] = {l](pj)} (j = 1,2,
cooyn) WM AL L AR S 33 (probabilistic
weighted geometric, PLWG) 51 1] & SUH

= U (I ()}
j=1 j=1

lj(pj)ELj,j=1,....n
(22)

ﬁ\:qj: lj(pj) (j = 1, 2, ey n)%LJ $ﬂ%$i§§fﬁ%‘%ﬂg
WIRIER; w; € [0,1](F = 1,2,...,n) =& L; FIRE
5B H R w, = 1.
j=1

H#320(22) B 322 3 s B DL SR RE, 7T LA9S 3
A AR 255 PR A A 2R R X (21), 19 3%
BRI MR R E 13BN

E(ay) =0.8235, E(ay) = 0.8254,

linguistic

E(as) = 0.7506, E(as) = 0.816 4.

P (B e, e AL 75 SR PLWG 5115 2
HIHER 45 RN
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xR ¥37%

Qg > a1 > Q4 > Q3.

FRAE X AN HE e 25 R0 R0 i 308 A ap BRI, M A4
a3 T %5 NG5 R FORTE, PLWG 5 BUSR 1 FI 2 T
I RE SR B R R SR T V0 — S,

M REE, 4 1R SRR Py Py Py
PR P YRR RN A + AT = 1B #T
B B2 R RO R R SR T VAR T B R vh BN AT AT
K, BENS I I B R SO AR A IE B PSR ORAIE T 545
RA Rk
5 &4 #

ARICAE AT B TR R R A b PR T —
BRI R TE TR A 3, 1% R AR L X
IrEEITR REMSAT RS AL EAE 5 RTEAR 1]
fIH 25 LA, B 5 T4 e b . 7238 7T e FE 2 Uil
BRSO T R T RESEAEFE R TE S 2R
MRS T5 72, I FL Rl Dy 3 L T ZE BA R RS B A 0
JoT B VP BB SIS R W T AT R R R R 1
EEZE e S W Rr - AR AN B i (N g SO S
A ARSI B A, R 88w A Or T B R IE S PR OR
UETHE S5 R A Rk, HIE ™ R B A1 5 RS
BEAT AN FFSERTE AL 1R AT
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