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Type-2 hesitant g-rung triangular uncertain linguistic
Schweizer—Sklar—Muirhead operators

LU Xiaofan, YUAN Xiujiu” , LI Jingtai, ZHAO Xuejun
(Fundamentals Department, Air Force Engineering University, Xi’an 710051, Shaanxi, China)

Abstract: In order to describe the multi-layer hesitation of decision-makers in multi-attribute decision-making problems, the type-2
hesitant g-rung triangular uncertain linguistic set is defined by combining hesitant fuzzy set, g-rung triangular hesitant fuzzy set and g-
rung hesitant fuzzy uncertain linguistic set. Based on the Schweizer—Sklar norm, the operation laws and properties of the type-2 hesi-
tant g-rung triangular uncertain linguistic fuzzy elements are discussed. In addition, in order to better handle the practical problem with
interrelated evaluation attributes, the Muirhead mean operator is extended to the type-2 hesitant g-rung triangular uncertain linguistic
set, and the type-2 hesitant g-rung triangular uncertain linguistic Schweizer—Sklar—Muirhead mean operator and its weighted form are
proposed. Moreover, the calculation formulae of the operators are given and their properties are discussed. Finally, a multi-attribute
decision-making problem model based on the type-2 g-rung hesitant triangular fuzzy uncertain linguistic weighted Muirhead mean
operator is established and further analyzed by a numerical example.

Key words: hesitant fuzzy set; type-2 hesitant g-rung triangular uncertain linguistic set; Muirhead mean operator; multi-attribute

decision making
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FEME BORIAE RERAR AL BRI E TR PP (5 B, ) Z N T Z @ M sk i o (H g3k A T A7 A e
B SMBA R FH URRER I — B, A T A ARG L, Torra') 32 H A B ASR 45 | BE IS R 224 4R
AR 3 RIE X, Zhu 26010 25 G 0 ASO 55 A B SE AR 42 42 Hh B A B 4 . RIS 45
BB g TBOISE  $2 g BYILIEEWIAE | CoE 1 S B 5 ARS8 B A 4544, SRV S e R
T PR FR I (G R . RS 45 A = MBUBORI L B4 9T ¢ W = F AR B4

DL BRI K AR IR X, HOME 519 AR BE SR T R NS B SR BE AR SR B . 72 SEBR R i sk
BRG] T X T 20 SR R RS 2 A ARG — R SRR E ARTE IR U e VY . I, Wang
I S A SRR FINE S ARE AR I I B S 4 Liv Y IR B AT E B S A,

SHFEBEMAE T Huang 552 X g MRS R 162 15 5 5, 3 T Schweizer—Sklar {5 405E
X g LB A E1F 5 Schweizer—Sklar Bonferroni V-8 F Maclaurin X %1455 F L) & Muirhead F-
¥J5F . Muirhead 38 F K248 M2 RN AAH L OC 2 , H S BOPURE 2 (6 B 1k b Hofl w3 T,
HATRE Y RV,

TESEPRUCR SRR B T PSR /N A 0 45 Hh ) SR BE R [ A, 3R /N2 P 5 26 B 53 P AT TP I, G
1A S IR I O, R, 503 T 45 AT TAR (Bt FH S ARG B o 2R, R h B2 )2 IR 3L 4
AT PR 52 SOHAE T I T IE R IR A B P 0, PR FE vp SR 3 AR AR AR ME 45 th AR A %k
18, 1 = FAROEC S F AEER MRS BB S AR B, it AR SCEE G 2 BURGEIHI4E =
FBRIERE 5 AR B 2 RURHE g B =M E 18 S S FE LSRR [ 36T Schweizer—Sklar ¢ A5 Fl1
tAHRE LT 2 BT g By = f A B E TR 5 JC (type-2 hesitant g-rung triangular uncertain linguistic element,
T2HgTULE) #Jiz 8., 3¢ Muirhead F-2)8 7] &= T2HgTULE, 45 5T 2 B ¢ B = A i EiE S
Schweizer—Sklar—Muirhead 38 119 £ J& PR R i .

1 & HiR

AREEA G IR IS AR, EZEE = ABOIE . g By = ARSI LE g By LI BRI 1 22 18 5 4
1 Schweizer—Sklar J5%% .

1.1 =M

EX 1 Fo<a<a<a<!,ZHERIE a 1938 RECH
X—a
; b xe[g7aj’
a-a

pa(X)=qa-x - (1)

— .XE[CZ aj7
a—a
0, HAth

WIFR a Jg =B I a=(a,a,a) .
EX 2 W= a, =(a,,a,,a,), a,=(a,,a,,a,) , W = FBHIEY AT RERE & SCH

a,—a, a,-a,
P(a,=a,)=A maxjl-max| ——— 0|, Oy +(1-A)max{1l-max] —— 0|, 0y, (2)

a,—a,ta,—a, a,—a,+ta,—a,

1.2 ¢ h=RRBEME

EX 3 B X OISR, W SUTE X 1Y g B = A BB S A

A={{x,I',,¥,) |xeX}, (3)

K. I, P, B=MABMENES, 3FR0R x B THES A WA R sRE M e B ENES,
HYFEExeX T8 (u,u,pn) el fTE(v,v,v) eV, A u'+'<I,

VR h=(T",,¥,), 1 q B =APBEMIT(g-rung triangular hesitant fuzzy element, ¢g-THFE) ,q Bt =
BTk ESIE R ¢-THFE(X) .
1.3 g MRBEMAHEIES

EX 4 B X IS, W e X BB g PRI S8 S HE N
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A=, (g0 800 1o La(x) , W (X)) Ixe Xt (4)

A [Sp0 800 J IABETE T AR, T (%) (W, (x) HIXFE[0,1 ] HAES AR 74, i E Rt R x BT A
WHETE S sy, 08,0 ) AT BERYSRJE BEFIA] BRI AESRIB AR A

PR =S s Soin 1> Ta(x), Vo (x)) N g Br JLTEAM AN 7€ T 7 JT (g-rung orthopair hesitant fuzzy
uncertain linguistic element, g-ROHFULE) , ¢ MMt BBIA T €15 5 2845108 ¢-ROHFULE(X) .
1.4 Schweizer—Sklar £}

EX 5 W AEEARIE S E, M Schweizer—Sklar ¢ #5571 ¢ AE3ET — It s & 7(-,-,r) :[0,1]*—
[0,1]40515E L h

(X+y'=1)7, re(-w,0),
TSS,r(x’yvr):{ (5)
%, r=0;
) I-((1=x)"+(1=y)"-1)", re(-=«,0),
Tss,r(X,y,”):{ (6)
xX+y-xy, r=0,

2 2AMBgM AL HEIEST £

A MBERILE (g B — RGBT g LB 2 1 5 4, 32 h T 2 BURTR g By —f A E
HE RS,

EX 6 % X Mgk, WE XAE X E 2 B g Br =R EIE S HEN

A=1x, CCESp, 00 585,00 11 (2) W (2))  (LSoy0) 58000 15 T (X) , W0(X)) oo,
([sek(x)’srk(x)}7Fk(-x)’wk('x))>q|xex}, (7)
KLy 008, o | ANHERF LR, T, (x) WV, (x) e =ARMENES, B TEE xeX EB me
(1,2, k} A (1,0 o ) €T FHERE (v, ,v,0,0,) €W, A @l +v) <1,

PR h=(( I:sol ’ST]J A0, 0) ,(I:SBZ,STZJ A5,,) s"',([sekasrkJ arkalpk>>q 2 BT g B = A E
WEIC, I f,=([sy .5, 1.0, W), m=1,2, kA h={f,fo, =, fi) . . FK h ATLEK x X HEH A K FRB
BIWITC, FR £, WIGE x SHEER A RN B AW G, 2k T2HgTULE W4 &1l T2HgTULE(X) .

97 % 2 4> T2HgTULE, 45 M T2HgTULE 4543 R BUORURS i BR B 5 E X

EXT Beh=(([s,,s, 1, 0,%),([sy,,85, 1.5, %), ([s,,5, 1,1 ,%)), € T2HgTULE(X) ,h
(A5 PREL S (h) FREHR PREL H(h) 535158 LR

1 k 1 1
h)=— + 1.1.1)+ 9 a4 9 = 54,4 4,4 .
S = X (0,047, (LD X ) I%I<v,,,,vn,.2vm>w,,,(v'"’”’vm’)’
(8)

m (s s o) € Ly
IR CRTIR IS ()

VonsVinsVm) € ¥in

H= 50 X O0-n,0) ([ X Gutmd)+

1
m (s by o) € Ty |IIIml(

M4 T2HgTULE 194553 sREL S(h) Kitfeadk H(h) F1=X(2) , %F T2HgTULE #47HET

EX 8 BEh=(([sy,s:]1, 00,90, (L5, 1, 05,95 o ([sgins ] D, W) ), € T2HGTULE(X) ,
i=1,2, SCh) FSChy) 535300 by, F1 hy W94555 0050, H(Chy) B H(hy) 53508 by Rk, RS 0REL, A

(1) Wk S(h)>S(hy) W hy>h,;

(2) gk S(hl)=S(h2),HH(h1)<H(h2),)|_1IJ hy<h,;

(3) W S(Ch,)=S(h,) ,H H(h,)=H(h,) Wl h,=h,,

J T Ve R BN TR, 4 2 BTG g B = A IE SO MRIT LR

X9 Bh =1 fo o fi), =C(Ususi 1LY L ([sggnsi 105,50 o (Usgas,i ) D, W) ), €
T2HgTULE(X) ,HI 1=1¥! |, i=1,2,f

hl>sh2<:f:]n >;f2 Vme{l’za'“’k}’ 39,1”2592, s

m?

1 2 1 2 —1 —2 2 -1 -2
Ilim B/'i’m’ l’l’m 2/‘l’m’ I'Lm 2l‘l’m’ Xmgvm’ Vmgvm’ vmgvm’
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S (i ) €T (v, W) € Wh i=1.2, m=1.2, 00 k.

X0 B h,=(f\, fo o fio), =C(Usgnsi 10 W ) (Usgysi 105, W) o (Dsgn s ] D,
Vi) ) h=C(Lsy, 08, 1,00, W) ([sy, 08,1, 05, W) -+, (s, .8, 1,1, %,)), € T2HgTULE(X) , i=1,2,
LT Schweizer—Sklar ¢ FF ¢ 345 (r<0) Wiz B E SN

n®h=( U ifer)),

flehy, f2ehy

1.1

:<flehLJf2csh {( 1l fl)erlu( Lyl pl) ewl [ Sora2 >S4 5 1 ((1_<(1_(&I)q)r+(1_(/ﬁ2>q)r_l) DER
, .l L (vlvly ,
! 2 (IZZ:‘:LZ’}:LZ)g]"Z, (v2,12,12) e @2

(1=((1=() ) +(1=(u) ) =1) 7)o, (1=((1=(@") ) +(1=(@)*) '=1) ")) |,

LD +(P) =1, (W) T+ () =1, (P 7+ =1 ) | ), (10)
n®m=( U |f'®f)),
flehy, frehy
(U | U [ oS 1 L () T+ () =)o, () "+ () " =1) 7,

fleny, f2eny (ulplpl)ert, (vivl o) ewl
(w2, pu2,12) € T2, (v2,v2,12) € V2

(@) +(@) =1 |1 ((1=((1=(v" ) ) +(1=(*) ) =1) ) 7,
(1=((1=(V) ) +(1=(») ) =1) ) o, (1=((1=(3) ) +(1=()) =) ) ) ) (1)
A =(Af,, m=1,2,k}),
= U [ S 800, 10 (1A (1=pf) =(A=1)) 7)o,

s s o) € Ly (Vs Vi Vi) € Wiy,

(I=(A (1) = (A=1)) )7, (1=(A (1) ~(A=1)) ) 1) |,

LCAVT=(A=1) ), (AvE=(A=1)) o, (AT —=(A=1)) o) | 1) 5 (12)
W=, m=1,2, k),
= U D) (g1 (A =(A=1))

ABES=(A=1)) ) | 1 ((1=(A (1) "=(A=1)) ") 7,
(1=(A(1=v) =(A=1)) ") 0, (1=(A(1=9%) =(A=1)) ) ) | 1), (13)
I W= = (L5 1T WD (s 1T W) o ([sgs,s 1, Ti i) ), €
T2HgTULE(X), i=1,2,3,4
(1) hl@h2=h2®hl;
(2) hyQhy=h,Qh,;
(3) A(h,®h,)=Ah,®Ah,;
(4) (h,®h,) =} ®h);
(5) (h,®hy) ®hy=h,®(h,Dh,);
(6) (h,®h,) h,=h,®(h,Qh,),
IERA EHE 1 (1) AN(2) B X 10 Gy, (3) Fi(4) BRI RL, 3X L2451 (3) HIER
M®h)=(h U fOFD,=( U A8,

(fleny, f2en,
= O] U s s
<f16h1,f26h2% (gl,p.],,ul) eIl (vl ol gllfl'[ A(01+62) sPA(71472) J ’

(u2,u2,p2) T2, (v2 v2,2) e W2
FCO=(A(T=() ) +A(1=() ) ~(24=1) ) ) 7,
(I=(A (1= ) +A(1=(u) ) ~(2A=1)) ") 7,
(1= (1=(B) ) +A(1=() ) ~(2A=1)) ) ) |,
L) AP T=(2A=1)) 7, (A (W) T4A (V) "= (24-1) ),
(A" ()7 =(2A-1)) ) | ),
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Ah]GB)thz:(fl U (A @A),

chy, frehy

:< _ U} % B U . [S)\(euez) »SA(r14+72) 1,
fleny, f2ehy (ulul,pl)erll, (viylpl)ewl,
(w2, p2,12) eT2, (2 12,32) e ¥2

== D) A (=) ) ~(2A=1)) 1) 0,

(1= (1=(u) ) +A(1=() ) =(24=1)) ),
(1=(A(1=(E) ) +A(1=(2) ) =(2A=1)) ") 1) |,

L) T (A "= (20=1) ) (A () T4A (v) " =(24-1) ),

(AP Y T+A () " =(2A-1) )ur) | £,
=A(h,®h,) .
FEHL 1 H(5) F(6) RTERAARAL, X BLZ5 H (5) BYTER
(h®hy) ®h=( U f(frerHert),

ehy, f2ehy, f3eh;

:< U % U I:S6+6+6 ’s1+1—+7}’
Flehy, f2ehy, f3ehy (ululglyer, (viylylyewpt, T2 TITRT
(w2 u2,u2) eI2, (v2,2,92) e 92
(u3,u3,m3) eI3, (V33 3) eyl

FC=((=() )+ (=) ) +(1=() ) =2) 1) 7,
(1=((1=() )+ (=) "+ (1=(*) ) =2) )7,
(1=((1=) )+ (=) )+ (=) ) =2) ) D) |,

LT+ "+ (V) " =2) o, (V) "+ () T+ (V) 7 =2)

(P +(P) " +(V) " =2) ) | 1),
mOh®h)=( U e,

Lehy, f2ehy, f3chs

:< U { U I:s(-?+(-?+(-? 9sr+7+7:|’
Flehy, f2ehy, fFehy (ulpl,mly el (viplplyepl, — T102703 7 TS
(w2 u2,p2) eI?, (v2v2,32) e 92
(u3,u3,13) €T3, (13 ,v3,13) e W3

LCA=(=() D)+ (=) )+ (1)) =2) ),

(I=((1=(u) )+ (1) T+ (1=(u)) ) =2) 1) 7,

(I=((1=(E) ) +(1=(@) ) +(1=(2) ) =2) ") 1) |,

(D7 +(D) T+ ()T =2) () 7+ T +(0) 7 =2) ) | ),
=(h,®h,)Dh,,

3 28R q W= A X # €& = Schweizer—Sklar—Muirhead “F % & F

EZEMEIRERR D E BERE RSN I EZ T H IR U B R A5 B . &)
MBS 2 557 (LA SR IS LA 5327 N AT B IS 2 57 ) 20 DO ) i ASC 35 o BE TR
SRIMAESEPR Y 22 J@ Mo 3R [n) U | 4% J@ 1 =2 [RIFE AR A7 AEAH B 6 &R . Muirhead “F-3YJ ( Muirhead mean, MM) &
TR A DR B PEZ R OC R | S8 0S80 5 U E (I, MM 35 R0 e 8 TR P 34557, B
A AR R P PR RN GG N TR B AR Z @R . ASC MM S5 AR 2 BURTE g B = A
AR T, 5T Schweizer—Sklar ¢ #EH1 ¢ RBEE X 2 B g By =M A2 15 S Schweizer—Sklar—
Muirhead 3458 F FNAL Muirhead “FH45 7, 2 BRURHE ¢ = A0 E 1S Schweizer—Sklar—Muirhead -
T S HIAUE X BE A8 fif et S 1 7 bt B 2 2 IR0 05 ELVTA T 1 22 [A)AH B DGR A B S e 3 (R R
XN B h=(f o fi) = ((Usg s 10, (Esgyasi 1,05, %5) e, (s ) D W) ), €
T2H4gTULE(X), i=1,2,---,n, 2 B g Br = A AW E1E S Schweizer—Sklar—Muirhead 555 F (type-2
hesitant g-rung triangular uncertain linguistic Schweizer—Sklar—Muirhead mean, T2HgTULSSMM ) & XA
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T2HgTULSSMM( &, , h,.., -+, h,)
1 o
(8B he™ ] B (14)
:< U {[ @(@(fﬂ(l))l?)j ZFJ}>q,
fich; nl ves, j=1
i=1,2,-,n
X p=(py,ps,

L p) HAETHZSEmE 9= 19(1),9(2)
2,-nl IAHBI LS .

Eiiz &hz:<fll’f129
T2HgTULE(X), i,j=1,2,

s () AR L,2, | 94D, S, i,
"'af;>q:<([s0f’sr§:|’Ffslpli),([soq’ 721 Fé’w ),

([SO,(’ Tk:lr;c’w>> €
,n, ] T2HgTULSSMM 8- T2 85 &5 AR 2 B g B — M A e B
J., B
T2HgTULSSMM (h, ,h,,---,h,)
(U {( & <®<f”<”>”f>) z’f}>q
fien, n! ves, j=1
i=1,2,-,n (15)
= ffLeJh,- {([ww).s,wm,rLgtf).WM)efﬂ<f>[ (I 2 Hw””w) ( Z H< ’W)”') ]
i=1,2,.n
(L"), M(Mﬁ(”),Lu(ﬁ”(”))%,{(Lv(f’(“),Lv(V”(”) L") | }>
K,
(W9, @0 @Dy e PO (D Y0 5Dy e gt
Leo= (5 (-

n'”(mes (1_<1+;(pj(xqr—1)) )1)')1 )r_( |
P;

L(x)=(1-|— 1- L D
( (ij( (

<
— I

1

5 (el o= ) ) ) ) (]

LS
)
2 27,
J= j=
UERA
1 E
B (f7)n= (s A (1S @y ),
J= (L5690 5,900 1, T 9 wd) )y efo0) I'[]w"w)) i ]’[lwm)/ ’ J
J J
1

S |-

(1+ 21 (p, (") "=1)) )q’ (1+ Z (p, ()" 1)) )
{ ( (1_ (1+ 2 (p;((1=(v"7)")"=1)) )l

I

), (1—(1+2<p<<1 Gy ) )

€L
q
n R
(1-(1+ 2 -y -0) ) ) )
j=1
D (R )ry= U { .
e 5(/ 1(f )™= ([5g9() 5,900 1,090, wd) ) e o) [ 25/1'[191;()’ ,,2 ]]‘[17”9/() ]’

-m\—

0-(,Z, -0+ S ) Ton ) )
(3

(2

I

1
q

I
ECEIR

e (1= (1 Z (P, (") "=1)) )1 ) ~(m1-1) ))

Q=

19<)es (1_ <1+ i (pf(("T?(j))qr_l)) )l ) -(n!-1) )1 )

- (14 Z<p, (=" =1)) )’
19(1)65
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1

> (1= (e Z (p,((1=("7))=1)) )l)r*”"” )

9(j) €S,
" L, il
> (- (1 X =00y ) ) == ) )
0(j)esn j=1
1 (®(f19(1)>1’/) ZI’—<{ U ([? .\ 1 ]
' ges, j= ([sg9() 15,90) 1 T w9y efd(i) ’ (n% > H(e”U))”f) ip_ - > H(f”(ﬂ)"f) Z ’

des,j=1 i=1 ves, j=

L") L") L)) | (LG L) LGP | ) } »
B3 (I Bh=( o f0 = Csgus 1L W) (Dsgg s 1, 0, W) e (Dsysii ]
Ly W)y k=1 i o = (g s LIV 0Y) (D, 1,05, W) o ([sek,, sio 1T WD), €
T2HgTULE(X) , i=1,2,-.n, W% h,= h! A
T2HqTULSSMM(h1,h2,-- ,h,) = T2HqTULSSMM (A, k-, h)) .
T 4 (BAEME) B h = fh o fu)ys haoy=Fo sl fiun ), € T2ZHGTULE(X), i=1,2,--,n,
Hor, (b shiyy sy ) 2 Chy by oo ) BT B, A
T2HgTULSSMM ( h, ,h, ,+++,h, )= T2HGTULSSMM (h,, ,h ) o+ b ) o
EX 12 iﬁh-=<f’i,fé, SFi g =C(Ususa 1,709, ([Sg;,srﬂ 0, 95) o (Usgiosii ) D Wi) ), €
T2HgTULE(X), i=1,2,---,n, 2 BIALTH g B =M A8 &2 15T Schweizer - Sklar /il A Muirhead ~F- 34 5 ¥
(type-2 hesitant g-rung triangular uncertain linguistic Schweizer—Sklar weighted Muirhead mean, T2H¢gTULSSWMM)
T SCH
T2HgqTULSSWMM(h, ,h,.. -+, h,)

""" "n

1

[ D ( ® ( Wyl >p/)j _,-]:211'{"

n' des, j=1
1 & »; S 1
=< fiLeth {(nl 9es, (/® <nwﬁ<’>f9(,)) >J Er’,} iz o
i=l,2,-f~,n

HAtaw=(wy,wy,-ow)) " WA B, HA Z wi=1, w,€[0,1], p=(p,.p,,.p) HHTHSHAH,

={9(1),9(2),---,9() | 21 1,2, I —dEH S, H{1,2,-n| FTAHSINES
BES Wh=0 0= ((Usosi 10, (Dsyas 105, W5) o (Usgins,i ] T, W) ), €
T2H4¢TULE(X), i,j=1,2,---,n, T2HgTULSSWMM 5.F HA7 B, | T2HgTULSSWMM 8. Fiz 5 J5 1Y
R 2 B g B = AT ETE F oo, HRIAA
T2HgTULSSWMM (h, ,h, ,---,h,)

= [n' 2 (/@(nwg(,) 0(,)) )j I_glpj

o

1 .
:< f"LEJh- :(Iﬂ ves, (/® (nWW/)fﬁm)p’)j g } >q
i=1,2,n

- < v { Y ( [s ! - j # § ]
fieh; ([sg9() 5,9 1,700 W)y efd) ar > H(}lw‘ﬁ(,‘)f)ﬁ(i))pj) 2": ) n, 2 H(Vmﬂ(,)"ﬂ(f))l ) 2
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Table 1 Type-2 hesitant g-rung triangular uncertain linguistic decision table
¥/L§E1 Ml M2 M3 M4
(([84,851,1(07,08,0.9), (([s5,5]1,1(0.7,0.8,0.9), (([s5,5],{(0.7,0.8,0.9)}, {([s,,5],1(0.7,0.8,09)},
(0.6,0.7,0.8) |, (0.6,0.8,0.9) |, 1(0.1,0.2,0.3) } ), 1(0.2,0.3,0.4),

B, 1{(0.1,0.2,0.3)}), 1(0.2,0.3,0.4) 1), ([s5,5],1(0.6,0.8,0.9)}, (0.1,0.2,0.3)}),
([s5,851,1(0.5,0.6,0.7)}, ([s,,s5],1(0.7,0.8,0.9) 1}, 1(0.1,0.3,0.4)})), ([s5,8,1,1(0.5,0.6,0.7) 1,
1(0.2,0.3,0.4) 1)), {(0.1,0.2,0.3) } ) ), {(0.2,0.4,0.5)}) ),
(([84,85],1(05,0.6,0.7), (([s,,51,1(05,0.6,0.7)}, (([s5,5],{(0.7,0.8,09)}, (([s,,55],{(0.6,0.7,0.8),
(0.5,0.6,0.8) |, 1(0.2,0.4,0.5)}), 1(0.1,0.2,0.3), (0.6,0.7,0.9) |,

B, 1{(0.2,0.4,0.5)}), ([5,,8,],1(0.6,0.8,0.9)}, (0.1,0.2,04)}), 1(0.2,0.3,04) 1),
([ss5,85],1(0.6,0.7,0.8) |, 1(0.1,0.2,0.3) 1)), [s,,85],1(0.6,0.8,0.9)}, ([s5,85],1(0.6,0.8,0.9) 1,
1(0.1,0.3,0.4) 1)), 1(0.1,0.2,0.3) } ), 1(0.2,0.3,0.4) 1)),
(([54,551,1(0.6,0.7,0.8)}, (([s5,5,],1{(0.6,0.7,0.8)}, (([s,,5,],{(0.7,0.8,0.9), (([s,,s5],{(0.7,0.8,0.9),
1(0.2,0.4,0.5) 1), 1(0.2,0.3,0.4), (0.6,0.8,09) |, (0.6,0.7,0.9) |,

B, ([s5,85],1(0.6,0.8,0.9)}, (0.3,0.4,05)}), 1(0.1,0.2,0.3) } ), 1(0.1,0.2,0.3) 1),
1(0.1,0.3,0.4)})), ([s5,851,1(0.7,0.8,0.9) 1, [s5,5,]1,1(0.7,0.8,09),  ([s,,s5],1(0.7,0.8,0.9)},

A 1(0.1,0.3,0.4) 1)), 1(0.1,0.2,0.3) | ), 1(0.2,0.3,0.4) 1)),
([$5,5],1(05,0.7,0.8) 1, (([s,,5,1,1(0.6,0.7,0.8), <(([s,,5],1(0.6,0.7,0.8), {(([s,,55],1(0.5,0.7,0.8)},
1(0.3,0.4,0.5), (0.6,0.7,0.9) |, (0.5,0.6,0.7) |, 1(0.2,0.3,0.4) }),

B, (0.2,03,04)}), 1(0.2,0.3,0.4) 1), 1(0.1,0.3,0.4) }), ([s4,85],1(0.6,0.7,0.8) |,
([55.551.1(0.6,08,09) 1, ([5,,5],1(05,06,01)}, ([5.5].1(0507,08)}, |(0.1,02,03)})),
1(0.1,0.3,0.4)}) ), 1(0.2,04,0.5)}) ), 1(0.2,0.3,0.4)}) ),

(([55,851,1(05,0.6,0.7), {(([s,,5,]1,1(0.6,0.7,0.8), {(([s,,5,],!(0.6,0.8,0.9)}, (([s,,55],1{(0.5,0.6,0.7)},
(0.6,0.7,0.8) | , (0.7,0.8,0.9) |, {(0.1,02,0.3) 1), 1(0.2,0.4,0.5),
B; 1(0.3,0.4,0.5)}), 1(0.2,0.3,0.4) }). ([s5,5],1(0.6,0.8,0.9)}, (0.2,03,04)}),

([s,,851,1(0.5,0.7,0.8) |,
1(0.1,0.3,0.4) 1)),

([s,,5,],1(0.7,0.8,0.9) },
[(0.1,02,03) 1)),

1(0.1,0.3,0.4)}) ),

([s5,85],1(0.5,0.7,0.8) |,
{(0.1,0.2,0.3) | )>;

12 1 A1, R T2HgTULSSWMM B F XA 28 1] B & DR S R T i PPAk A5 S 4R AR, 15 3 45 T4 Al
(25 AR RE 1 AR 2P 8, PRI 2 S 7 #3943 sRAL, 5 FA R 2 AR PR R RE 1 A9 A543 sR B0 R (2.0,
2.4,2.8) (1.9,2.3,2.8) .(2.2,2.6,3.0) .(1.5,1.8,2.2) F1(1.8,2.2,2.6) ,

BRI KU LR R A B, 2 A =0.5, A (2) THE AT REBEAERS Ny

[0.50 0.57 030 1 0.7 |
043 050 024 1 0.63
P=(070 076 050 1 0.90|,
0 0 0 050 0
01029 037 010 1 0.50]

LA RN TS AP RE 1 R SR 3 4351k 3.08.2.80.3.86.,0.50 1 2.26, 5 T A w0 £

PHRBERE 1 203 S G 0HEY A B,>B,>B,>B,>B, %4 B, , 34 B, &1 REA
52 BESH

1 T2HgTULSSWMM S 1 p ow KA r g A ASTRINE A538) 728w 25 (ORI RE T 175 43 oR BSORN
SAROLEE, R 2 45,4 p B (1,0,0,0) ((1,1,0,0) ((1,1,1,0) FI(1,1,1,1) 8,5 T2 R EIF53 K
BORHE P AR (REL T PSR A IR RR B X R SR S5 R M, AEAS SCR 22 b, R RML A DR e g
()M, M, M, I M, JEAHEECR FE WA, TLGER p=(1,1,1,1) B&AHE, BREAHPLE AR, H R
5% B, il B, %5 , )i T2HgTULSSWMM 5.1 BA —E ke E i,
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Table 2 Score function and sorting table of subsidiary with different p
ZHp S(hy) S(hy) S(hy) S(hy) S(hs) HEFP I
(1,0,0,0) (2.7,3.2,3.7) (2.7,3.2,3.9) (2.9,3.4,3.9) (2.4,3.0,3.6) (2.5,3.1,3.7) B,>B,>B,>B;>B,
(1,1,0,0) (2.3,2.8,3.3) (2.4,29,3.4) (2.5,3.0,3.5) (2.0,2.4,2.9) (2.3,2.8,3.3) B,>B,>B.>B,>B,
(1,1,1,0) (2.1,2.4,2.9) (2.1,2.5,3.0) (2.2,2.6,3.0) (1.6,1.9,2.3) (2.0,2.5,2.9) B,>B,>B;>B,>B,
(1,1,1,1) (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,

M3 3 R, MRS e 2 R MR R R o TR M B B |, 21528 w38 PF DR B BE 77 10 SO S e
BB, T A R IR RE T R A HE P L B bt . DRI, 6 T PR AR A IR B I 12N L5

BOEE
3w AFNFA AR A &
Table 3 Overall preference and sorting table of subsidiary with different w
ZHw ¢ ¢, e ¢, cs HEFPI I
(0.2,0.4,0.2,0.2) 2.96 2.99 4.03 0.61 1.90 B,>B,>B,>B;>B,
(0.1,0.1,0.7,0.1) 3.12 2.79 3.88 0.69 2.01 B,>B,>B,>B;>B,
(0.5,0.1,0.2,0.2) 3.08 2.80 3.86 0.50 2.26 B,>B,>B,>B;>B,

M3 4—5 a1, B, il B, c45 , T I sV HORBERE T HEF BOA K A2 1k, LW r 71 g Xt e R 45 R 5%

WA,
K4 r RN AR RSO 2
Table 4 Score function and sorting table of subsidiary with different r
ZHr SChy) S(hy) S(hy) SChy) S(hs) HeF A B
-1 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
-3 (2.0,2.4,2.8) (1.8,2.3,2.7) (2.2,2.6,3.1) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
=5 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.1) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
-7 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.1) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
S q RRITARESRECHET &
Table 5 Score function and sorting table of subsidiary with different g
2 q S(hy) S(h,) S(hy) SChy) S(hs) Eil2E RN
3 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
5 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
7 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,
9 (2.0,2.4,2.8) (1.9,2.3,2.8) (2.2,2.6,3.0) (1.5,1.8,2.2) (1.8,2.2,2.6) B,>B,>B,>B;>B,

13 6 AT, 7ER 3 PTRE LA PRI e KU DR 7 A, B SR T Ay DR 285t IR AZ Fl i, A S B B =2
KA T (BRI T R SRR RE ) BRI
#6 A AR TN T SRR

Table 6 Overall preference and sorting table of subsidiary with different A

ZHA ¢ ) C3 Cy Cs HEF G
0.1 3.06 2.85 3.84 0.50 2.25 B,>B,>B,>B;>B,
0.3 3.07 2.83 3.85 0.50 2.26 B,>B,>B,>B;>B,
0.5 3.08 2.80 3.86 0.50 2.26 B,>B,>B,>B;>B,
0.9 3.10 2.75 3.89 0.50 2.26 B,>B,>B,>B;>B,
6 %£iE
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