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Probabilistic hesitant fuzzy multi-attribute group decision-making based
on new distance measure

FANG BingT, HAN Bing, WEN Chuan-hua
(Army Command College of PLA, Nanjing 210045, China)

Abstract: The paper studies the probabilistic hesitant fuzzy multi-attribute group decision-making (MAGDM) problem
under the condition that the attribute weights are known and the expert weights are unknown. Firstly, to overcome the
shortcomings of traditional distance measures of the probabilistic hesitant fuzzy elements (PHFEs), improved new distance
measures of PHFEs are proposed, whose validity and rationality are mathematically proved. Secondly, under the premise
that attribute weights are known, the first aggregation of the probabilistic hesitant fuzzy information, from the perspective
of a single expert, is realized through weighted arithmetic averaging (WAA). Thirdly, based on the criteria of maximizing
score deviation (MSD), a mathematical model of solving the expert weights is constructed and an analytical solution is
further derived, Then, based on the TODIM method, a probabilistic hesitant fuzzy MAGDM method is developed to
realize the second aggregation of the probabilistic hesitant fuzzy information, from the perspective of a group of experts.
Finally, by taking the fuzzy optimization of army force’s combat plans under the condition of information-based warfare
as an example, the feasibility and effectiveness of the proposed interactive MAGDM method are verified.
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R, Xu ZFEESHE T HER IR H 2E (probabilistic
hesitant fuzzy set, PHFS) i3, HIEE A A T A2
N TR A5/ JC (probabilistic hesitant fuzzy element,
PHFE)® 101, 5 4 #2454 0 A LE, 8 5 0 #RBm) o 4
WEGAER o ) BL Al 380 1 A SR8 FE R REEE (I
)R, F S 1 3 2 AR E M, B8 N
0 R M F A S 2 O BRSNS i S R R
RPTEBO 2 M B AR S 0 ) B AE) . 19 88
TR RAR B ROF BRI IR S AME e g
Z0 1B e 5 0] 2 UL S A2 () AN s M 0, T L R DA
IR AR PEAT 5 L B P 2 A 22 S, DR R A B ) 3
LA 1 S i 5

ARSI FUNE TSR A 5L N J@ MR E O
B ZBUE R EN KA T ) 2 )8 B R 3R i) A (multi-
attribute group decision-making, MAGDM)"!. % 1] il
R MG i ke 5 2P A5 S BR A 1) £E 8 It AR B 50
()26 A T, AN L KL A1 X 2 AN & P 1 VA 45 5
BEAT WK G . 8 S 28R 45 R F I B RS- 3
(weighted arithmetic averaging, WAA) ] 77 7. 2) 7E 8
B A T RV E B AT SR SR,
BB ZOBLEE R A, 75 A 5 3 IS R SR AL
Ha) . 552 5 BN REIE XS &A1k 7 RAE
SELFIX o3 (R BE A 3 1 B T 03 22 B R AK (maximizing
score deviation, MSD) 7 U1 1] % 5% ] & AN FE 3K fig A%
R IR AT 10 77 HE T R S . AR S0 or =5k
W EZ A28 TT F BT D) EEE G R I 8
RO PR B I E AN A2, $ SO FRD I AL R R I BT, £
5 N2 TR AR BE B I BE R 0% A A0 A2 R S
FE R 3AN 2 BR A 25 A1 2) SR AU AR - 34 1) 77 sk
DAL ZA T, JBIEAE OS5 SRR
RGBT IRER 4 3) 78 & ZOBLE [) &SR At 1) R Al b,
5T TODIM 77 & S5 N-120 Ky i M 3R LIRS0 2 8 1k
TSR T 5, SEI 2 AN %k 77 R AR B HE T, 4 3
I F 3l ZE R BA A Al 7 SR SR AL, AT 56 BSOS A7
A R B B E .

1 HipER
1.1 EERIMBIEME
BN e AEIE s Ea X, & U R

G X R — RGBS H, 7T LR RN

H = {{z, h(p))|z € X}. (0
HA:E45h(p) = (VM N\ = 1,2,... 1} b
FNBAREE H (1A TR, 185 PR NI 5 A
Bios REEAN € 0,1 RRITLERr € XJETHR
WBAERISE H FIvTRePE; Sidip? € [0, 1) FRnRIEE

l
v HBLIRERE, B R IA— D> pt = 1A

B, A B ) 0 R I 7 (), S5 2
— 4 R SR S R ™ B HE A, T S s 8 R AR [, U
i AR AR p™ B PP HE S

1 MEERILEAERI G h(p) = {0.6]0.2,0.4]0.8}
RIEME SUR O R o )& T RN AW H R)R
FE AT RE 0.6, AT AER 0.4; HEJEE 0.6 L% &
0.2, 3R JEEE N 0.4 FIBER A 0.8, 4, MR TG4
B 7T h(p) 185 A 1T BE 14 3R & FE S5 M B, h(p)
(R — 2 S M AR e

E X2V AEAEMBRBEE () =

(PPN A =1,2,.. 1), BB RECE XA
E(h) = El:v*p\ 2)
m%m&ﬁzxa@%mﬁg%ﬁmﬁﬂ DLE LA
D(h) = El:(v* — E(h))*p*. 3)
Pt

FE 19 55 BR ESURH B9 5008 2R, AT = SRR R R AR T
h(p1) Fl o (p2) BIR/NAT VRGO BEAS:

D) R E(hy) > E(h2). W hi(p1) > ha(p2).

2) R E(hy) < E(hg), M hy(p1) < ha(pz).

3) R E(hy) = E(hy),

#i D(h1) > D(hg), W hy(p1) < ha(p2);

#i D(h1) < D(hg), W hy(p1) = ha(p2);

#i D(hy) = D(hs), W hy(p1) ~ ha(p2).
1.2 #EIRBIEME RS ERN

TEX 3O o 58 AF MR AR 7T h(p) AN
o > 0, HIEAZEHN AT LLE SN
he(p) = U {1 —~lp}, 4)
~EhR
h(p)* = U {7“Ip}, 5)
YEhR
ah(p) = U {1 -1 —7)%p}, (6)
yEh

Ferb he (p) BEARINIEAB TT h(p) HIHMEE.
TEX 40 25 5 AR MR IR TT by (pr) AN
ha(p2), BRI hy A ho, HFEASIZ SRy

hi @ hy = U  {n+r—mrppt, D
Y1E€h1,72€h2
hi ® hy = U {mM72lp1p2}- (8)

Y1€h1,v2€h2

EXSO ARE R ()i = 1,2,...,n) AR

AR TG, B EIE N b (0 = 1,2, ..., n), M (7) A1 (8)
Ak

& hi= U {1—H(1—7i)lp1...

=1 ch
v Yi€hi i=1
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n ha(pa) = {3, A = 1,2,..., 1}, HAL G g U]

h; = ; 10 s s

2 = { H7 Py } (19) (Hamming)ﬂﬁ%¥ﬂJf#ﬁXﬁ

EX6 1&%1‘%1%&1‘%*@175111-(130(@' = 1,2,
coyn) KRR R w; (i = 1,2,...,n), B2 —

WA wi = 1R (O) A (10) FT 43 Gl T A A
i=1
FAR L AIBU L P 51

& wih, = U {1 }_[1(17i)Wip1...pn}, (11)
i%h?_vglﬂj%|“ Pl (12)

2 RN EE B

E X768 AR WA TR H A MR
TR TC hy (p1) AT o (p2), B TET1E A by R by, 2 E 25 0
JE 75 5 LR 3N A BRI &

D) et d(hy, hy) > 0;

2) et d(hy, ha) = da(ha, hy);

3) kG d(hi, hy) =0 < hy = ho.

AR, PR AR TRASOR 7 1) e B N R S T AE
HOtEANEHEE SR - (H 2, X — & E K25
185 LT # A BEAF 214G R0 2. AT = P A R0
TR 70 B ARSI T AN, 75 e gk AT
YA AL
2.1 BERRGRM TSN

A PR T VE R REZ A AR TG AT AT AL
Ab B —Fh R TT R AN B IR ISR A
FLAL R, RIBEAE I 7 ik AR 2 X P AR BT VR ik —
5 B, I BRI BT B RCR N A, o —
TR X} 70 AN UED I TEA et ATH 78, i
9 e XU 0 D0 A A S e e K B S S )
()7 2, FEAE MR 2R O 2, 3 A A2 DR 9 SCRiR R A 1)
J7 1. AR SR A DR B4 Ji et 7 28 AN EOR A
MEZIIZBR TT AT Y 7o AL B ARG AG 7 V%, 28491
B,

B2 BERIIGER TR (p) = {0.4]1}, ha(p) =
{0.6]0.2,0.4[0.8}, hs(p) = {0.7]0.2,0.5/0.4,0.3|0.4}.
SR FH PRUIGE PR 38 R Do JLHEAT VG AL AL B, 3R
UIRE X e TNV Wi

hi(p) = {0.4]1,0.4/0,0.4/0},

hs(p) = {0.6]0.2,0.4/0.8, 0.4/0},

hs(p) = {0.7]0.2,0.5/0.4,0.3]0.4}.
22 RGEREERM TRARM IR BN E

EX8B L R WA T R EH M
MBI hi(p) = (et A = 1,2,..., 1} F

di(h1,he) = Z|’Ylp1 ’szz (13)

LR LR (Euclldean) SRS R e SN

l
da(h, ho) = J > (e - w14

A=1
P Ge IR 300 EASRT BE 125 00 152 ehy 0 PR ASOM
BNV T R AR A 5 T N SR A TROASE MY
JEAFE] T T B EAE PR, AR AL
LU

B3 WA WA E RS TIEA 7T ha (p) =
{0.8]0.7,0.2]0.3} 1 hy(p) = {0.7]0.8,0.3/0.2}, H ¥
5 X8, MM EE B I E N dy (ha, he) = 0,BRJLHASEE
HEE R do(hy, he) = 0.

N, hy (p) FH ha (p) A2 AN [F] (R HE 2R 00 FEA
BT, 1% 5 58 SCT I S S SR A AR T L R, A
BEXSRE S8 FT 4 H MR AR R SR I B N AT £
ik,

2.3 BRI TR AR BE BN B

EX9 ZEAEEMWA TR H MR
MBI T hi(p) = {(Wp}, A = 1,2,...,1} F
ha(p2) = {v2lp3, A = 1,2,..., 1}, H ook i g o BE
BEEE E LN

d3(h1, hy) =

*Zmpl B3+ —wletpd). (15

AH N Hh, Eﬁllﬁﬁ’]&ﬂifﬁﬁﬁ%@w%x%
dy(hy,hy) =

l
J L0 + (R elnd]. ()
A=1
SR, T TR R RO PR B A AR SR
EORYT P N0 P 1 BT A5 B 1), B R AN A
PRI R e B

EIE1 e X9, =X (15) 1 2 1 HT 2L ik B
PR o A el X (16) i 1T 2R R L E A B
T2 8 ST 5 R 20 BB o B S I R Y 3 A
INERE SR AT

UEBH 5 X9, B3 (15) F (16) BT 5 1) 3 A
AR S5 AL TR0 P 0 55 58 SR 5 5 ST 4 R Rl AR
PRI P R H o H s S PEE BRI R

1) 7251k ﬁﬂ%dg(hl,hg) = 0—‘Zd4(h1,h2)
MR (15) 8 (16) 30 DAHE S tH an R &0 &
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"o =Py =0, A=1,2,....1; ap  az ... an
A an O [ T A
=7 =0, A=1,2,...,1 DF . . N o
= =z TS, Ty ... T
13k (17) AT LA — 25 4 95 S i
ANoA oy .
{p1p27>\1727"'7la (18) Tom xfnl x,ﬁlngnn
W=y A=12,...,L = — . N = 3% O 4 KR
1= 02 AR, AN F B & R4 T AN P R TR AR
HEA hy = ho, BRI BRI 5 R BOL: A .
d4(h1, h2) =0= h; = hs. *ﬂ%ﬁ@%ﬁﬂ@ﬂ”ﬁ1§E\I&ﬁ—“%?jﬂ\{%ﬁ\%ﬁk%‘#‘D,E

2) WA IR IR R S i ok, T DA E 4
NEESS
hi = hy = d3(hy, ha) =0,
hi = hy = dy(hy,ha) = 0.
DRI, FH S S 9 45 Hh R B R 28 000 TR AR o O 2 v
JEREZR TGRS TG BE B R 1 34N A B S A O
B s 2R I U R A 4 i R N B P AN
[, 271t 4 R B 0 R v B e 1 .

(20)

*1 JLMEEMNEITEERIER

liER dy dso ds ds

d(ha, ha) 0 0 0.0310 0.0557

d(h1, h3) 0.1 0.0825 0.0500 0.0583

d(hi, ha) 0.2 0.1649 0.1000 0.1166

TER 1% Ry (p) = {0.8]0.7,0.20.3}, ha(p) =
{0.7]0.8,0.3]0.2}, hs(p) = {0.8]0.6,0.2]0.4}, hy(p) =
{0.8]0.5,0.2]0.5}. HI3& 1 B TH5 45 R OB Y, Bk
FR7 33 TR P 00 FBE R B T A e MR R A TARE R T B S
JERIRE R IR T A
3 BERIMBAEN L BIERFRE T L
3.1 ZREMEPRERREIR

AR SRR AR RO AN 1) 2 J& IR v
le) &, 5] B E A m A T 5, n MR R PR KA
WM ERSHRE SEEX = {z1, 20, ., 2} N
HIETREELEA = {a1,a0,...,a,} NP ENE
B HEEE = {el,en,...,ex} NBSHRENHBIER
WS, HE— D, 2 Ew = (w,ws,...,w,)TH
JEVERE A&, [ = (v1,00,...,0k) T ATFR
Ha R RES SRR L K e, T R ai(i
= 1,2,....m) KTEMaq;(j = 1,2,...,n) MI¥Ah
T AMERBEM T2, BT E R en(k = 1,2,
-, K) 45 M BB PR PPt A5 J2 42 R B (R
AT HES, 7T AAS 2000 BESR 0 BRBOR e 58 6 R -

BB FM T, LB AT WIS B, 15 3 5
AT F I GEE TSR B R FE R T XA T,
¥ 5 AT UG B 19 B B & 1 45 & VRN 45
e AE S, PR RE ZR TR (5 S5 4R 1T 7 A
FRAS L [r) A SR D PR AT i) R0 P SR A 5 % B, AR i &
EHENBEENERNEw O, EXNEREY =
(01, 02s o) R FBRIE A 5B o) B8
R ZRAE T R L A4 H R SR L TEBER e SR B
DH(k = 1,2,..., K) %7 45 X th 0% e 07 AT
gratrrr.
32 DERBARUERNEEEKMFEL

TEREMENEREw = (w,ws, ..., w,)T CEIH
AN, RS IR AR S B TR S AT K
ex(k = 1,2, .., K)NKET Fx,(i = 1,2,...,m)
LA TS E B FE AN

o j%l(wjx’-“-). (22)

)

AL, 256 VP AN AE B ok ARAR B MM BB R e 1
e B30 Q) MER G T F 191590 M

gix = E(xF). (23)
BRIk, gip RO AT DARER BN P B K ey (b = 1,2,
K)XS i h E (i = 1,2,...,m) LAY, K HT
B LEE VY gir 12 HRE FE 1 TR X1 T HEF, 7T LA1S 2
R % A5 5 R R

€1 €y ... €Kk
xy gir 912 --- 91K

G= 2 g21 922 --- 92K (24)
Tm, 9m1 gm2 --- gmK

WFHEANERen(k=1,2,... K), &k T Ex;(i
=1,2,...,m) 5HMIERILET R (t = 1,2,...,
m) Z B IR 53 22 AT AR R

Sik(v) = ka\gm — Gik- (25)
=1
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7ok A TFHAERZNEOMERGAN S B R Tk 733

ook = 1,2,..., K) A& K ey IRE R, vy
L . b, TR A E R ek =
1,2,..., K), JiH %3577 M0 T 3t i 77
B 2RI AT

S(0) = vklgin — gl (26)

i=1 t=1
N T UK 5N 253 T SR IX 4 R, T DL T
4y 2 B KAk (MSD)!S! iy BEAE #2820 R T 1 6 AL
B i) R AR R

max
v

ka\gm - gtk|;

1i=1 t=1

Nk

vi <1,

I8
o+
M= 7

~
Il

1

v >0, k=1,2... K. 27)

AR, 3 27) B s () JE A M AR [l 752 o Ak 7]
H A ME— S AR SR (27) B 1Ty ) 5 )
A5 B A T FOBCE [ & v*. %R FE T LR
BAE DA 7%, A F Ao ) B (E A A 3 A, T
DA FH gt i g =X
3.3 ERWEREKE

SR FEATT 1 0795 SR At SRR 1) B, Dy b, 5 2
Fyi&E 0~ F A% B H (Lagrange) B8 #5113

K K
Lwm) =Y coe+n(d i -1). @8
k=1 k=1
Hr:np N Lagrange e 15 v (k = 1,2,..., K) A LXK
e I REG o A EFBEME; ¢ (k = 1,2,...,
K) ez, it 5 A

k=YY lgix — gul- (29)

=1 t=1
H 4 KKT (Karush-Kuhn-Tucker) 254, 2 0L (v, n) /Ovy,
=0,0L(v,n)/dn = 0,7 511§

Qnve +cr =0, k=1,2,...,K; (30)
K
Y vi-1=0. (31)
k=1

637 3K 3R (30) A1 (31), 1T 453 Bt Lagrange e T

0t = — . (32)
BACAUE R ECN
vi=—F* k=12 K (33)
K
> ch
k=1

WRARME v* = (uF, 05, ...
GG

N SR 00 75 B ¥ OB ) i o o
FREAL A

,05c) T B FIR K & AL

Ck

vp = L k=1,2,...,K. (34)

T K
>a
k=1

34 ETTODIMMEIES REEFGE

TODIM J5 %2 — M T Bt M2 X £

e P i B 7 R A SOk R B R AR SRR

Wk S FREANERer(k = 1,2,...,K), &k T7

Fo(i = 1,2,... om) X THAMSET Rz, (t =

L,2,...,m)REFIMME R AR R N

E B ok k.
vpd(z¥, xf), xf = xf;

k

. {—Gy/v,;ld(a:f,xf), ¥ <k
Hr: 2800 > 1 ik B 2, 0Bk KRR “ 4
27 PIHBERE B R 5 d (o ) ) R R TR I 2
b b 22 TR) P BE B W0 FE, 1 B AT DA VA A P R, A
AT DL RRL B A 0 B I 5, AN Sk FH TSk R ) L LA
FE B E

FERANLFKe(k = 1,2,..., K)IHA T, 1HE
PR ZET R (i = 1,2,...,m) X T HAMFTE
R TT REFA BIA N

oF = k. (36)
t=1

T TR E S A FARREILETT R (i =
1,2, ..., m) M T HAL &I T R ER S A BN

K
pi =) @F. (37)
k=1

SRR EFUMT, ERET Ra(i = 1,2,...,
m) I EEE BN E o R, RN FET Rai(i =
1,2,...,m)BRIRT5. AT AARE o; IR/ XT £ ik T7 5
(i = 1,2,...,m) TS HT, ik B &Ry
ROEE SNEIET R (i = 1,2,...,m) FIHEFE
AN

(35)

©i — mz.in{%}
m?X{%} - miin{%}.

(x;) = (38)

4  HHl53Hr
4.1 (o)A

RKAT B G2k R 51 R 2 (R L, TR
GRBRIEK, MIAEHREREZL, A ERENH &
W2, Haf R DURITIE” B ER3H A 3, Yo i s
JEE T £ B4 % 22 B R 4 JPE A7 kb 5 2% MR AS 1
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SE MR R REIN, LA K AR it R P (R 1 23 0 v B A 2 T

SRR T A AT 0, AEARATTAE SR SR AR A Bk

AN 2 TR N DAL, G e ) i R AR, B
PR AN ) S (AR A R S RN R AR R R (R B
S A . AN S S kA R R T TR B e o AN
SRAF TIPSR AR S HEAT @A, A B (KA R 3T
.

VRTS8 VP D8 38 A2 1 BlHR 45 1 SS B A 3519,
Xt MRS R AIOL VP, B 3 R ik —
R RAATYE ay AT BRI & LREE RN
A BIR E AR ) 235 18] B A 8 9 PR 1l 26 1 58 Bl ik
155 R TT R HE RN ap AFOT R R B . #H

T4, BR S BUAR RV CE AN B R T K T S AR R
R AT AR, B BUA N 5 1E SR =
FE T FHIVREE ag, R R 5 HAR R AR 7 &
WSO SR TE Y NEIR SN e N B - s
TESR BRI B, Rk R IRAE T R 4B EFRER
{e1, ea, €3, €4} 52wt it ZE BN 1) 4 Fh 25 1 A Ik 7 &
{@1, 29, w3, x4 } AT HHTVEAL, 5 T ALEL. R
WX 4 44 F 4 508 I 1/ SO AR RO R 3 R R
PE, Bl {ay, ag, ag}, X 4 Fl £ 3 77 AT 3 B PEAS, T
5 B AR BB e e G . K2~ K55
TR 4 444 GO0 A Fh £k T S I PRAl 45 SR A SR
s 0w H SR 5,7, 10).

®2 ERe HNTMHLER

ES ay

as as
1 {0.8]1} {0.75/1} {0.94/0.4,0.8/0.6}
s {0.4/1} {0.8]0.3,0.7]0.4, 0.6]0.3} {0.65/1}
o3 {0.6]0.2,0.5(0.4, 0.3]0.4} {0.85[1} {0.45[1}
T4 {0.37)0.6,0.15[0.4} {0.481} {0.381}
3 TR WIFHRER
S ai az as
1 {0.76/0.4,0.55]0.6} {0.65|1} {0.55|1}
T2 {0.95|1} {0.35]1} {0.65/0.5,0.45/0.5}
3 {0.68[1} {0.66]0.5,0.550.5} {0.55[1}
T4 {0.6|1} {0.62]0.4,0.48|0.6} {0.75]1}

T4 ERe;HNTMHLER

ES ay as as

1 {0.65]1}  {0.3]1} {0.55|1}

zs  {0.69]1}  {0.7]1} {0.45/1}

3 {051} {0.45]1} {0.68]1}

4 {041} {0551}  {0.7]0.5,0.5/0.5}

RS ERe WAL

757% ai as as

z;  {0.8]1} {0.4/0.5,0.3/0.3,0.2]0.2} {0.75|1}
z2  {0.58|1} {0.65|1} {0.7]1}
es  {0.6]1} {0.56]1} {0.75/1}
zy  {0.731} {0.66[1} {0.85[1}

42 BNERUATIHEEBIIRER

MR B ST, 25 5 HE PP SR 055 1 0 2 A JR 1k
BUEAS 2 SR A T, X BT S Al 5 B AT
LREEM.

RBBMERE BN w = (0.4,0.3,0.3)T, K
IR A 250 77 AT MRS GO (5 J2 BT IR
B A ATHHEB R4 4% 5K {e1, e, €3, €4} 1]
A THEEE, iR 6 ~ K 9 s,

*6 ERe HEETHERER

YIS LK e LA THEER 35y
o {0.8510/0.4, 0.786 2|0.6,0.786 2|0}  0.8121

s {0.6329]0.3, 0.5854|0.4, 0.5480[0.3}  0.5884
zs  {0.6721]0.2, 0.6415|0.4,0.5898|0.4}  0.6269

Ty {0.4081]0.6, 0.3328|0.4, 0.3328|0} 0.3780

®7T EHeMEAITHHER

WIS B ex ZETHEEL (¥

1 {0.6452(0.4, 0.5827/0.6, 0.5827|0}  0.6077
z2 {0.8065/0.5,0.7784]0.5, 0.778 4|0}  0.7924
z3 {0.6390/0.5,0.6074[0.5,0.607 4|0}  0.6232

T4 {0.6579]0.4, 0.6242(0.6, 0.6242|0}  0.6377




%38

7ok A TFHAERZNEOMERGAN S B R Tk 735

*8 EHRe:WZEAITHHER

Vg LK ey AR 5

o {0.5354/1,0.535 4|0, 0.535 4|0} 0.5354

@2 {0.6354|1, 0.6354|0, 0.635 4|0} 0.6354

x3 {0.5500]1, 0.5500/0, 0.550 0|0} 0.5500

x4 {0.5529]0.5, 0.4789(0.5, 0.478 9|0} 05159
F9 EReaHEESTHER

kS LK eq LA TR R 35y

1 {0.7027]0.5, 0.6886]0.3, 0.6759|0.2}  0.6931

T2 {0.640 5|1, 0.640 5|0, 0.640 5|0} 0.6405
o3 {0.642 5|1, 0.6425|0, 0.6425|0} 0.6425
x4 {0.757 4|1, 0.757 4|0, 0.757 4]0} 0.7574

NAET R Bt 5, R 6 ~ 3 9 i BB TR AR
G 2T A B, IR @) TR TR
MR FIA TS RIETT ZN G/
43 ERWNEREMHZE

LR BCE [ T R A HE I E R
TtV SCHE A . 3 T 22 i KA HE DU A 32 4 R
I B SR AR, L H IR O 1 S M 4 7 26 38 1R ik
J7 EHATIX 9r. AR5 bris F v, W] DUAR S AN 7] 75 SR H4
AR 1 XL ) BR AR AR A, th m] AR 7 B DL
ML 75 2 AT A 1R 2000 ) Ty x Al B & S ik

AT WAL J T 43 222 d AR AR 2 SR ) oK il
SENWT.

step 1: 70 (24) FTos A8 0 56 B G e & F AL E )
R, B3R 6~ Fon RIVE /M G, 45
W10 .

®10 BNERMUATEEERRNES

ES el e es3 eq
Ty 0.8121 0.6077 0.5354 0.693 1
To 0.5884 0.7924 0.6354 0.6405
x3 0.6269 0.6232 0.5500 0.6425
T4 0.3780 0.6377 0.5159 0.7574

step 2: 7E43 73 46 [ G B9 E:Ail b, ih20(29) T
W R ek = 1,2,3,4) Ml e, = 2.6817,¢, =
1.1376,c3 = 0.746 2, ¢4 = 0.8026.

step 3: FH X (34) W] SR BB #EAX 1) & S 1)
HNv = (0.4996,0.2119,0.1390,0.1495)T.

44 BEFREEHF

5T TODIM ¥ £ 16 4F i 7 8 25 6 H 7 A I

BEALTRUT.

step 1: 3 (36), 2460 = 1Hf, ] LATFH 1S 33
AL FHUA T & &Ik T R ERE RENNME, 45 Rk
1L,

11 BNERUATEEESRRNESBRANE

ES er e es3 eq
T 1.1292 —1.6698 —0.9860 —1.0990
To —0.7802 0.494 6 0.4337 —2.3454
xs3 —0.2175 —1.1956 —0.5497 —2.2072
T4 —2.0827 —0.5785 —4.188 1 0.4878

step2: A (37) THHESBHAL ZUMA T & &
T B E AN E, R G8) T & &k T R
K22 HERE, 45 B a6 12 k.

*12 BAERUATEEERRNESBRANE

UES Lre B E HERHH
z1 —2.6257 0.897 1
T2 —2.1973 1.0000
z3 —4.1701 0.5262
T4 —6.3615 0

step 3: MR IS AE AT A0, 290 = 1 B, S &1k
EHHFFE RNy = 21 = x5 = T4,
45 BB

TODIM J7 %72 —Fhits Z 80 2 J@ Y sk 7
15, B[S H OB FME R, 4 42538 77 RO HE 45 R
R 3 PRs. BT R T LR H, 4 Mgk 7 Z
J- 25 FE0T 0 T HUE FE A BURK.

13 0 ARMERZERELE

6 WA A& Hepr g R
0=1 To > T1 > T3 > T4
0=2 To = T1 >~ T3 >~ T4
0=5 To = XT1 > T3~ T4

2% LTIk, S A B BN S A
AENw = (0.4,03,03)T, EXFMNERNRE N =
(0.4996,0.2119,0.1390,0.149 5)T; 1 & %1% 77 R (1
HF R Ny = 21 = 23 = x4 RIWLEEHT SR
AR AR R OT 8 o B, IR T 5 xa i
4.6 LB

A 5] FF R 008 2640 T, SCHR [10] 1 4 N\ 2 20
T EMERERE AW = (0.3906,0.2592,0.3502)T,
LFRMERENv = (0.25,0.25,0.25,0.25)T, % %%k
HRIHTFER N2, = 23 = 29 = 24, FIET R 14



736 # % 5

xR ¥37%

N, FE T Rry WD,

o = 1,48 FH SCHR (101 % A\ S H0m) 264 F,
A ST HET T iE T AR B S R N ey -
Ty > Xy = g, FIETT R ay AR, FET R e N

T 3 b A o A AT A [RDRE 1R 0, TE SN S
B R 264 R, A SO R 6% 5 SCHR [10] BUAS REL
FHIE B HE 7 45 5. RAE R 5V E I HE T 45 A 2 =,
H 2 52 LU, R 3R B T AR SO P 45 R
A5k,

5 4 @

AR SCAE BSC3E R B AE 2 00 AR P 5 R
fiti b, 2T TODIM #& tH | ML 2t IR B0 22 J& MR B 1k
T, ST BT LA B AINME R 2 A R IR B T
FWR AT, BRI A Z 8
PEBE U 5 100 BRI b, B 78 70 28 R TR SR A O BT
X A1 T S HE T s, A R T R R K
PR, SR G HE P 45 R A R it i ok
TR VR R B I AT — s B R SRS FHANME
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