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Abstract

Interval analysis is an effective method for dealing with the existence of multiple solutions in
nonlinear Best-Worst Methods (BWM). This article proposes a convenient algorithm for obtaining
the priority matrix without calculating the interval priority based on the size relationship of the
center points of the weight interval. Then, based on this, several methods for estimating the
center point of the weight interval were proposed using the idea of “scale transformation”, and the
calculation bias of these methods was discussed. Finally, the method proposed in this article was
used to study the selection of key materials for a class of power grid enterprises. This study greatly
simplifies the interval analysis method in existing literature, and avoids the complex calculation
process of solving nonlinear optimization models, and extends the application scope of nonlinear
BWM.
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2 YE M e SR FE 1 (MCDM) TE 3 RIS R F AT EAT V2 N o 2R S Il R B (1 Fe s A R0 7 SR 4K
BREZE, @A GENEREM(EZE EUE 7 RE) TR s 22 ¢ E 2. Saaty [1]T B4 70
AR T — e BRSSO E R HTE(AHP), %77 12538 5 2 37 W e 22 AN E ) () EL e 0
PP LLES, PR A IE . U PIME . SR RHEAR S i S A 2 N N A R . pl T L R R A
B EERAERIR, HATCO/ESDr. Sl 2E . S8, RSS2 AR 2B HL[2]-[5]). HEEE A
SVE ) AR AR R 2%, VS R UMt H 2538 2, A7 v U 2 ) (0 AH B LR RE s . 5N
FRASE AR L, B8 Ay ™ o (1 i RN e P W R B BOZ T K, e — B R A E AR SR, AR
AR EAETE AN FIBIRERE, I HAKIH A BERA PRBME 1E 5 10 Wi B RE 0% 18 ik — SCHAR 56

EFxE AHP bhist gz B Lol i — SR 0 1 19 &, Rezaei [6]7F 2015 4E42H T — R4 MRS
% (Best-Worst Method, DL R ic 8 BWM) [ 2 E W w5 7 vk, HEEAR AR Z . B2, 1ERrA AN
{C.,Cy,e+,C, } Tl E — MR (FE )N Cy FI— N H(AEE) N C, » 5, ¥ Cy 5{C,.C,.---.C,}
PRIRELIIE R 1~9 2 [B) (R AR BOMRAEL, 4 U ) 7 2 B LB A AT 1) B Ay = {@gy, @, 0, g, | 1 TS
AT E HEN {C,,C,,-+,C, } 5 C,, IKLLEL, EILLE AR A, = {ay a8y |+ B, B RARLLT
JELEHEAR ALY (1.1)4F BIHEN {C,,C, -+, C, } IIBLE {wl* ,w;,---,w;} :

i

minmaxj{

ij =1,
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w; >0, forall j.
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EEFIBA(L1)EF AL, Rezaei 7£ 2016 43U H 1 — MR T X IAMLSE LR X (8] 70 M, W
[7]0 ZoTidEt RN C 1 C HBL DX 1A [ w wi [ wi, wh |, 3 R A S T — R X R G
max(O, Wt —WjL)— max(O,WiL —w?)

P(vv. >Wj)= (WiR—WiL)+(WF—WjL) . (1.2)

I i A — ML S RE AR«

P(w,>w) P(w>w,) - P(w,>w,)
DP, = P(W2.> Wl) P(W2.>W2) P(Wz.> Wn) (L3)
P(w,>w) P(w,>w,) -+ P(w,>w,)

&

1LP(w >w;)>0.5,
Ri= o (1.4)
0,P(w >w;)<05,i,j=1-,n.

DU IE 2 FE2 R (1.3) T e A O TR THIHY O-1 REFE(1.5):

P, R, - Ry
Pp Py = P
T (1.5)
I:)nl PnZ I:)nn
SRJA, K O-1JFEFE Py R AIEE i ATHTA TR AN, HIHARERE | MEN C; 452y S, BRI
S =P (1.6)

FARYEIZAF /45 BT AR AFAIA R B Jrvkal [, 53] 0-1 JEFE(L5), UZitF oo B AR
(1.3)c MNAK@.2)HE—B A5, ZTHE XIS, 220K H A U AR 1) B SRR 5. SR, FESE
BRI, SRAGIELR PR AR (1. 1)38 % A2 Lh s R AE Y, DX TR 2 B (L.2) s S 2 LA B A 1
I, ESRIRH DL

(1) BEBATHEAEIE K X I (1.2) e BAERE (1.3), B FHEHAR) 0-1 5EFE(15)?

(2) BB, “id” RBFEZMMMER(1.1), BEBTBHB AR A, A A, AT HERFRE?

BN Bk a8, AR “ XA g Eeie A ¢ R AR AR A AN EIEIS . ROt
R AR AL BWM(LL) I —F AR T8 AU R AR i B = h T “BE X
HL EEES (1 0-1 FERE(LE) T B J7iE, R4 LR ER X R] Aot s T s SR IU T 45 A SCRT 4
T AT H P S ) B A B R S PR SE F s B RT R AR SR 3 A R AR ORAE 1S 7T — S 1
i
2. MR

AATE SR AL M BWM(L.L) B IX (8153 Brik . ik — D WA PE AR A A (1.1) 1) H AR R 4R
Rezaei 7E[7]H Rz B A T S50 AR Ak 0] R .

=
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min &

<é,Vi;

W,

B
__aBJ
Wj

<&,Vj; (2.2)

st ‘ﬂ—a-
.L \MN jw
dw, =1
J

w; >0,V]j.

KAFEQ2.1), FISRTS HARREL S /ME € o AR, 24 SRRt/ ME &1, FHm B E i HUE — %
FHAME— o IEQC[7IHR, SR CRBAAAEZM” SN A B LCER “—30E” Y. Nl
SR BT e UL R ) A EME— R AR, OGRS RR TE L[]

EX 1 WA n ANUEN{C,,C,,+,C} ag R HEN Cy 5255 j NN C, REZMELLAUHE, a,,
FORE jAHEN C, SR FHUEN C, ME LA E. WX TAERE je{L2,,n}, #H ag xay, =ag,
TFRZ LA e — Bk

R 1. %A n ANMEN{C,,C,,---,C } o« WURMEN Z M AL AA 82— BUE(RD: XHMERE j, #F
ag xay, =agy ), MERQ2.1)BATHE .

U SRAR Y (2. 1) AFAE 2 AR, AT SR A i DL AN (LA wy Bl sRAS FL i AU R 5 A0 B 5

minwj
w . .
Wi
W, . (2.2)
s.t. ‘m"a;w <&,Vj;
ij =1
]
W, >0,V].
Fn
max w;
w .
Wi
W, . (2.3)
s.t. ‘m"ajw <&,Vj;
ij =1
]
W, >0,V].

4 U8 (2.2 3B A5 B wh AW, TUAED C; BT X TRIED A [wh i ] o 35 Fok, AU
(1.2) SUEP AT TG AR RN E I C, A1 C BB X [ fE e 1 . IS, ) P (1.3)~(L.5) 2 B T 735 )
C..C,,---,C, MEZ M.

3. REMikEHEHITES—BIMERETHR
b (1.2)~(L5) A &1, FAFE] 0-1 4EFE(L5), AAUEMRIE(L2) T SIX M 2eE, Ffs s 0.5
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PR/ F9e b, SO AT DRI AL, R E RN, BRSO A
X A0 AN KR BRAFRERIBEN, LU B n AME{C,,C,,-,C, ) o
SEER 1. W C A Cy LR X 1) 50 [, wi | [ wy, wi ] EL AR X I A o 25300
f:M:NR,W?:M+W?
AERA. T AR R DX I [ wi, wit | [ wi, wi | 3 A A K 2R 3 R 8 LR TF 6
B L wi<w; .

eI, wi-w; <0, R,

o WRW <wi . W P(w>w;)<05.

max (0,w" —wj ) =0. (3.1)

NERwE <wf <wp <wf, BrElw —wi <0, #Ef

max (0,w" —wj ) =0. (3.2)
BXE(3.1)F1(3.2) I 13
max (0, w" —wj )+ max (0, w" —wf ) =0. (3.3)
R L R _wh
P ;W‘ U 2W’ >0, FrbA
R gl LRy W WJ'R_WJ'L
max(O,Wi —Wj)+max(0,vvi —Wj)< ' 5 —+ S (3.4)
MR X AL 5 BE I SR A = 0(1.2) 3, (B.4) &M T
max (0, w —wj )+ max(0,w" —wf) 1
P(w )= =. 3.5
(WI>WJ) (WiR—WiL)-i-(WJB—W;') <2 ( )
B 2: wi>wy .
LR, wi—wi >0, R A
max(O,WiR —WJ.L)=WiR —W;. (3.6)
XEAw <we <ws <wh, SRR
max (0,w" —w} ) =0. (3.7)
I57.(3.6) AN (3.7) AT 457
max (0, w —wj )+ max (0,w" —wf ) =wf —w}. (3.8)
Gy JriE, FAW <ws, BT
W W =W — W WS W
<(WiR —V\/i°)+(wjC —WjL) (3.9
wiow Wiy
= + .
2 2

45:4:(3.8) RAE.9) R 4
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_max(O,wiR—ij)+max(0,wiL—wJR) 1
P(Wi >Wi)_ (WiR—WiL)-i-(WJR—W;_) <§' (310

UESE,
0 80 AL TR ) 416 -
AR 2. W) C, 1 C LA DX ) 43 50 [ wi, w0 [, | EL AR X I o 2553 0w
Aw o IR we > w, )R“JP(wi>Wj)>0.5°

AV SCGE R 1 A8 2 ARELT AN, TR (7] A R B e 1 R 2
f¥y 51 FH PR 2

Bl 1. ST B A SE AR, JLB IR R A BTRL(C)), R (C,), BFIERE(C,), Z&TE(C,),
KI(Cy) o ZM P NN TN A NIE(C, ), EHEENAFKR(Cy ) BN 51 (¥ L #5178 (BO)
N: BO=(2,1,4,38); BN 5 HHHEN f AT E(OW) A: OW =(4,8,4,2,1) . KA (2.1)~(2.3) 7T
B, AEI C, 2 Cg AR X [ 435«

w; =[0.1579,0.2469];
w; =[0.4286,0.4932];
w; =[0.1429,0.1644];
w, =[0.1111,0.1579];

w; =[0.0476,0.0548].
BE— BTSRRI, HEN C 3 Cp BUALEE XA H O 1020 70 N -
WE =0.2024, WS = 0.4609, WS = 0.1536, WS = 0.1345, wC = 0.0512. (3.12)
NHEF A ER 1 M 2, ZdENl C B C HEF . EAE, HI(3.1) R K
W< WS WE > WS WE > wE L wE > wE
FITCA, B8 B 1 A6 R 2 1 A5 P(w, >w, )< 0.5, P(w, >w;)>05, P(w,>w,)>05, P(w,>w)>05.
HH@4)XATR: B,=0,P,=1LP,=1 P, =1, FHERGHLE PR (1=2345j=12,,5). BEHAHLW

N 0-1 JHpE
00111
10111
P,=|0 0 0 1 1| (3.12)
00001
00000

VAT 2RI, N C, B C, MIHEFE A C, =Gy = Cy = Cy = Cy e

YE 1 70 1 b, FURARSCEEL 1R 2 5 L e S 7] R s e 8 HRAIET: A
“Leid” T KIAMESLRE(L2)R M A SR, T A T 0-1 K FE(3.12).

SR, BRI, R 1 AIAE 2 AR T X UL SE R (L) S SRR, (L R AR
HRAL R (2.1)~(2.3) K FHUE AN R A T, S TEBE IR T R R T4, AL
b <ot SRARMACHI I — S A A, TR B i Eh A 0 B X 4 e 20 2

Atk BRI SRR FBACC AR 1 TR, BUR(2.0) 2 BB S AR
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BTN Lt P2 TR — B, B ag <@y, # gy o R, A0SR 2 19 60 BB A2 54— 5
[, B4, AT AR ECAR IR A, = (@, Ay e Ay | ELIETHELH 26 HE U O LER

T (3.13)

e Zajw. -

Tk, AR BEv OB R AR, BRrE A Sty e B8 R,

AT R BA9) R 077 T BB A MO . T2, ALt oy <, 2 ag, I, 45 24 Fay,
23 IEEAL I by, Wby, o (4

bg; x by =gy, (3.14)

BETTA AR AT S U R A

W, = Do
L

T4, WAL, 95 ag B ay, 4 BIEAL I by Fib, HLGA4)RARITIE? FIAIRIFR, B
Je, 4 HDUR E SCOH SRR 5 1 S AT SO D)«

EX 2. WX THENC, , Hagxay, =M, WK “M ” WU C, 1) “—BHERE” .

EX 3. WHTHENC,, Hagxay, =M(#ay,), Q={12,-9}, RALHE. W0RIFEEYG
P:QxQ >R My :QxQ— R {#13 by, =¢7(aBj,ajW), by = (//(aBl )HbBbe =ay, » WHK o Fly itk
Wc, i “—BiERERR” .

Bl 2. B ay —a, =3, g, =8, [Jiayxa, =9, FIOLENC, B RIEN M -0 T
ag XAy # Ay » FTELGHEN C, A I LB A A — 3t jjThﬁHﬁix “HTiE” i EAE Bk, W
TR UE “9” S/l “87 , HILFEIRS, ag fla,, HRFEZ AN by A by, » FEAEHE L
by X by, =8 =2y, o ML I —FUME RS AT LN : o(ag,ay, ) =rxag» o(ag.ay, )=rxay,  Hhr =? o
(1) —BEREZ#R |
2 2 R, AL ag Mlay, FeLLF—AHBIRE r, (575 (ag -1)(ay, 1) =gy » MIZFRAEH

(‘r” m‘?%
= | Bew (3.16)
aBj'ajw

a - ad
by =g -1 = |[——, (3.17)

(3.15)

NI}

aBW ay

w =8 = (3.18)

T LA 1 B R B R AR . 7EB LR, ay, =8, B, FREE(C,) 5 %4
PE(C, )N R PE R B AR EA— 3, Bk, XA S UERIAH L ag, » 8y T ag,» ayy &
(3.17) AN (3.18) o ml AT IR %, BRI RN
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by, =(4,8,2.8284,2.3094,1), (3.19)
FiFIFH (3.15) T 47
W' =(0.2205,0.4411,0.1559,0.1273,0.0551). (3.20)
BUEE RIS 1 #0(3.10) 28, RIS 1] A A X8 20 i A0 e 2 (R A 5cdls 45 30 P 45 vHE D) 4 3 [ 1] £
o i B
wC =(0.2024,0.4609,0.1536,0.1345,0.0512). (3.21)

XFE w5 we Rl AL, SRR 2 0.0513, KR %N 0.0198, TR %N 0.01026. M E & A
E, WMONENS R TFHMZEL 1%, RRXWZENET 2%; WEMEMES, PR I5ER RN Ie e
C,~C,~Cy;>C,=Cyo ik, H “—ZME R 17 153 HE TR B 28 45 I H .

(2) —BUEREZH 1

FE “—BUMAR T, ag Mlay, ARG r BATHE, RS ag May, 20ty
Alr, AT, = 1,), BERF, RS oo 75

(aBj 'rz)(ajw 'rl): Apw »

o a, (3.22)
[
HH I Al
by =y T, = Yo (3.23)
Bj
() —BHERERH I
FEB22)R, L= B e LB F R R, 5 ag i a, (I NRECB. 55— R B S

2 Bj
AR 1A, 5T ont B A BUE 5K 28 T3/ MIEFE TR B 6T Bt LB BN 45 T 1o K8
AR, P, xF(3.22)B1E T

(aBj ) rl)(ajw ) rz) =dgy

Inr, 3 (3.24)
Int, ay
SRAR(3.24) 1 15
agj
a agj+ajy
bjW =ajW 'rZ zajw(a B\g J . (325)
gj " Ajw

(4) —BHEREZ# IV
QRS ag; My, (1 “ At RN BEATAAENE FE AR B, AT A 2 LR — B R AR e

IbBJ- - aBj| = |bjw ~8jw | (3.26)
Dg; *bjw =gy - |

B:37(3.26) R T T 5
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bjw |:bjW +(aBj — &y )J =agy - (3.27)

AR (3.27) S LA T FERT 45 by -
(6) —HMHERERH V
R ag; 5 ay, ZH RN BEATHSEIE R R, A 2 DA - Bk R AR

|ij —byy |aBj ~Qjw |

ij ’bjW aBj 'ajW ! (328)
ij bjW Agy
Ia7.(3.28) b iy AT 13
a
bjw | Bjw +(asj ~ ) a B\g =gy - (3.29)
Bj " 4jw

A (3.29) S LAY T FERT 45 by -
(6) —HPEREZE# VI
5 U TR AR R, TS ES ag A ay, FAREL r BATAEL, RARERA

ag -y = gy - (3.30)
KR (3.30) X AT 15

Inagy

Inagj+Inaj
by =ajy =a" . (3.31)

PLEZR 7N — SO RS, WX AR ? N HZS G0 1, Kot Bk RS 45 R 5
AR (2. 1) 15 2 B X TR] ) At sl BEAT X L) AT K BO =(2,1,4,3,8) A1OW =(4,8,4,2,1) {KIRARA
(3.22)~(3.31):, HA WL 1 s

Table 1. Deviation analysis of different consistency scale transformations (1)

# 1 TE—BMRETHRERE (L)

J7¥: EA BARZE EH
—HE R EA | (0.2205, 0.4411, 0.1559, 0.1273, 0.0551) 0.0514 0.0103
— B RS (0.2264, 0.4528, 0.1132, 0.1509, 0.0566) 0.0943 0.0189
— B RO A LI (0.2197, 0.4394, 0.1554, 0.1306, 0.0549) 0.0482 0.0096
— I R IV (0.2198, 0.4395, 0.1554, 0.1303, 0.0549) 0.0484 0.0097
—HME R V (0.2214, 0.4428, 0.1565, 0.1239, 0.0553) 0.0548 0.011
— St R VI (0.2211, 0.4429, 0.1566, 0.1238, 0.0554) 0.0549 0.011

X ) 43 #r i (0.2024, 0.4609, 0.1536, 0.1345, 0.0521) 0 0

M 1AL RIS A — B RS M- 2 2 284 1% 4, B Rk =500k, Bz
SN Bk, AR — S RS T A BRI R hot i, AR A B e, L RE
ROMHLIRE SR A AR A (2.1) -

BeAh, ASCGERIL, bR —Ek R AR K ik bR 1R DU L Bl v BCE X R oy, AR 2
SRANEGI IR AT DAELEFRAG THAE AL T i BA[6] Hh e — N5 5 i B
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Bl 3. WH=AEN: C,C,.C,. BIHENHNC,, MEMEMHNC,, C,5& MM HLELE H(BO)LL L
ST S C, HEHI 4 5 (OW) 4 31
BO =(8,2,1),0W =(1,5,8). (3.32)

AR, ABIFEE “A—8” W\, (HlE TR =AEN, AR Q2. 0)/FEME—f, F£(3.32)
A EAE S AN (3.22)~(3.30) R, H&E Bk 2 fis.

Table 2. Deviation analysis of different consistency scale transformations (2)

*® 2. TE—BMRETHRERE D)

Tk WEHE RAmE PIfwE
—HE R EA | (0.0742, 0.3320, 0.5938) 0.0135 0.0027
— B RS (0.0769, 0.3077, 0.6154) 0.0620 0.0124
— B R AR I (0.0730, 0.3426, 0.5843) 0.0112 0.0022
—HUE R EA S IV (0.0730, 0.3431, 0.5839) 0.012 0.0024
— B R A e V (0.0753, 0.3219, 0.6028) 0.0336 0.0067
— B R e VI (0.0753, 0.3222, 0.6025) 0.0336 0.0066

X [ 43 Hrik (0.0714, 0.3387, 0.5899) 0 0

FILAE B “— Stk REA e 110 AT IV T3 5R BAA AR 180k, XA “— 8o REEAZ 6 117
RAFM) £ =0.3088, HIULE AT “—Fi AR 117 1)— 8k th 265 0.3088/4.47 = 0.069 , i —E#E
0.058 ML, FHZEE/NIEHFM/NT 0.1, XMEWEMAH “—FUE R 117 REZMTAEBAR
G Hb AT AT

v 2. RS EESRAEN, i B R AR ORI EE R T R R . RN, 1
SHZANEREERRERE S, —SHEREZREENRESBRERR. KB —EHEN
{Q£WW%J,QT%%:E%%%@W%WHQJ,HT%E%RE%H%%ﬁoﬁ&ﬂ%*ﬁﬁﬁ
FEAS T SRR C, FIAE A w, , IRZEN &, s THEIRRR Cop IBE N Wys » TRZEN &y o A4, Co FIBER R
THmZE N

(WZ + §2 )(WZS + §25 ) - WZ : W25 = W2§25 + W25§2 + 52525’ (333)
HIA &ép 2 &, 71 £y BITESI AN, L,

(Wz +§2)(W25 +§25)_W2 “Wog
& W5 + W56,

2 f = maX(Wzé:ZS!Wzsé:z)a

HT AT WL 22 ) B AR o BARESEHE, 58 =)= 5 ER VU JZ i B K w22 R SR T XS 3R bs 2=
Hodzwt, wrdefe BRI, e RJE — R 8 LZ M — 2 REEAR S M 5%, U
Il B 2 Al 2

i EE R, AETE SS9 BWM SRR AT A P ANE A 5007 00k A — BB oy —
B, FRAESRIEAS ISR 1 BWM SR AR U 2 R B A e OB, (AR [ ) AR w fw = AT
REFLUT WS 20 B LA o
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4. — Bt R BE 3 Rk 78 R 0 5C SR PR BN o Y SRR R A

A 2 BESGE E Z A M BRI I AR T B R — A SERR R SRR AL, TR, B
X L A BR 2 =) EHT ATV SR R AR S, AR 2 B A SE PR RGN A% 15 o b i A% 22 8t BLBOR
s, HEBFREAET: SMBEGHBIATTE, S50 R 5T 0 AR A% £ — & RS A % A B0R
s, TP SCHEBCS I AR, BT AR L B I (8], R I RLRE S T AR 18] A B i
A1 BURE F AR RS SR AT AR 22 L BRI 2, 7 T AL B R S AR R, B TR
R RAS, - ELX AL R 40 A TS BAT BRI . [z, WiRAERIWERE MR gk A5
%, MITCVE CRAEBE R R AR BE S I R B, e U BRI By et (A D 7 i, B DU R 22 e St e . (A
UE, BEXTELRIABE A AR TN WFTE H A SOV SR BT ST IR R, PR L [8]-[15]

Table 3. Characteristic data of some supplies

= 3. B MISHHER R
BT TREE MEMECT) FRREN ) #PE RS R HEXRE TEER 2RER ReRik

2305E03146 120 7500.00 6975.00 525.00 2 ER HgmE  HA g wANK
2308A03747 1800.00 124.74 125.03 0.29 1 ESN 5 =9 1= 7 W A
2308C04279  1.00 113800.00 12430000 1050000 2 AW HEETE AER o AN
2308C04318  1.00 129150.00 146900.00 17750.00 2 (G 3= 1710 5 R ) ¢ B R
2308C04453  1.00 183723.80 242950.00 5922620 2 EM HEmEH AR o AN
2308H04292  150.00 128 125.03 2.97 1 BW AEEDEH B WE BAM
2308M04004  1.00 20000.00 14650.00  5350.00 1 Mo MEEIE A yE BAN
2311A03990  420.00 98.51 125.03 26.52 1 Mo KEemiH  HAb B AR
2311A03991 1330.00 440 409.69 30.31 1 EM  KMEmE  Hih (L7 N
2311A03992  700.00 440 409.69 30.31 1 BK REmH  HA (2L 7 N
2311A03995  15.00 7000.00 6969.84 30.16 2 M REIEH  HAR (L% N
2311A04026  15.00 6000.00 5969.79 30.21 2 M KEemH  HAib B AR
2311A04114  2.00 5000.00 4660.00 340.00 2 EM  KMEmE  Hih B AR
2311B01226  0.45 657660.00  621582.02 36077.98 1 IR hgmiEH A e AN
2311B01227  0.35 111870.00  152754.37 40884.37 1 W REIE AR W R
2311B01228  0.57 15820.00 22369.84  6549.84 1 W MEEIE AR W BN
2311B02836 2200.00 6 5.9 0.10 2 ER EEmH HAoh W BEARM
2311C07528  1.00 385000.00  352560.00 32440.00 2 EM HgmE  HAh HugE PR
2311D01835  1.00 37197.65 36825.89  371.76 1 Mo EIH  HAhk gugE PR

SR, I R 2K PR DR SR D 38 | ) A 4 5 SR M ) B R SR T, B B i B e ST AN A% P 485 284
AP F b, BT A RSB B AT UM TN SE RS o A, WMRTAE AR 2240 BE R LY
COREEYYTE” We? RTH LAVL IR AR L A ] 2024 AR B — 2 BERIHS 2R B (0 SR G HOCHE 8 1 B AR SCHR
B R AR AERBEY BRI IR o XN ZREE AV RGP BE 4000 APl BRTHR0E,
3 IEHUL ) 20 AT REAT b, R E Y RS COREMTTER” A LR
PEPEAN )8, 3R oK, RUCRILEATR 8%

F—: BERBMBIFNER

223 5 H R ANV R IEE T T, BEAR LA 10 NPT 4EFR: Ci: FoREE; Co: MEEHAN; Cs:
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KE F

HHEREAY s Car BEEANAS S AR 2248 Cs: bRdEMIEL: Co: J7AUBME; Co: THZEA, Co: LIEMEN:
Co: HBNENT: Cuo: Tfmih. Hrb, MISEOEShis it ZER Y “HhZE” .
BB HEBRNERNBREE, FFHAT T B
RN, X B E R ERIUEAR Y AN S TR AR 28 (C,) 7, BRI T RUR T
(Co)” o BARFabr 5 HATE bR I LU r) B AN % F8 05 5 B 5 T b 1) LU ) 43 ) R
BO=(34,4,1,5,9,6,7,8,8),

(4.1)
OW =(5,6,6,9,4,1,3,4,3,2).

B=0: HESEIRHIRE
Hitb# i BO = (3,4,4,1,5,9,6,7,8,8) fil OW =(5,6,6,9,4,1,3,4,3,2) Al I, 1ZLLHEAEAE R A —5L
M, Bl ag; =4, ay =6, 1 agyxay, =24#ay, « FIL, BARQLUATEAAELHE. NHEHUASIRHK
“ B RO AR W O, R ERA T S RORLCE, WA
w’ =(0.1316,0.1292,0.1292,0.2869,0.0818,0.0319, 0.0603,0.0619,0.0469, 0.0402)

B HORARAEA

[ FHEN C, % Co SR F T, UL, MR R, T “PRBI(C,)” . RE
W 24, AR K15 AT CERM(C,)” , BB CHHOTET K14, HRIAE
K24y, CKEETH” N34 XT CTRER(C,)” , BE “EW7 N34, “AB 24,
M7 1% MT “RUMR(C,)” , WE “BUET W14, R N24, “EET B34, M
R4S, T NS WME CHERI(C,)”  WE RN H 15, Bkt N2
SRRRIR < RAEWLHIAS L VAR 3 PR, 5

/ 0.0544 0.0114 0.0112 0.0089

I 1 0 0 0 1

0.8182 0.0002 0.0002 0 0 1 05 05 025 1
0.0003 0.173 0.2 01773 1 0 05 1 025 1
0.0003 0.1964 0.2363 02997 1 1 05 1 0 1
0.0003 0.2794 0.3909 1 I 1 05 1 025 1
0.068 0.0002 0.0002 0 0 0 05 1 075 1
0.0003 0.0304 0.0236 00903 0 1 05 1 1 1
0.1908 0.0001 0.0002 0.0004 0 1 1 0 0.5 0
0.6045 0.0007 0.0006 0.0005 0 1 1 0 0.5 0
0.3181 0.0007 0.0006 0.0005 0 1 1 0 0.5 0
0.0067 0.0106 0.0112 0.0005 1 1 1 0 0.5 0
0.0067 0.0091 0.0096 00005 1 1 1 0 0.5 0
0.0008 0.0076 0.0075 0.0057 1 1 1 0 0.5 0
0 1 1 06092 0 1 05 | 025 1

0 0.1701 0.2457 06903 0 1 05 1 025 1
0.0001 0.024 0.036 0.1106 0 1 05 1 025 1
1 0 0 0 1 1 05 0 025 1
0.0003 0.5854 0.5672 05477 1 1 0 0 0 1
0.0003 0.0566 0.0592 0.0063 0 1 0 0 0 1

\ 0.0008 0.1297 0.131 00648 1 1 0 0 0 1 ]

B, R AR A o AR A (AR R EAT R ISR A, WT45 20 th B 194543 43 50
V (2305E03146) =0.1666 , V (2308A03747)=0.2537 ;
V (2308C04279)=0.3250, V (2308C04318)=0.3880;

V (2308C04453)=0.6313 , V (2308H04292)=0.1765 ;
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V (2308M04004) = 0.2440 , V (2311A03990) = 0.1409 ;

V (2311A03991)=0.1954 , V (2311A03995)=0.1577 ;

)=
V (2311A04026)=0.2012 , V (2311A04114)=0.2008 ;

V (2311B01226)=0.2011, V (2311B01227)=0.6091 ;
V (2311B01228) = 0.4277 , V (2311B02836)=0.2154;
V (2311C07528) = 0.3274, V (2311D01835)=0.4601;
V (2311A03992) = 0.0889 , V (2311E01501)=0.2063 «

F IR EAS o HEAS HT = B N OB 0%, W OCBEY) 9% v 2308C04453, 2311B01227, 2311C01835.

¥E 3. AREBEREUIACEA TN S REAR S 107, ek, dn] SR A KA — Sk REAR
Weiko AN, BHTAREHFTEETHE LSRRy, Bk, RO EMR. WRNE TS
FEbRIHET, WAL T AR X ) OB 2 5, BRI 0-1 %E B (1.5) A1 (L.6) = RP AT Sk A3 i 4 HE T o

5. &5iE

ASCEERTARLNE BWM B2 A 1), 5tk 7 A% e i DX 8] o ik, s B ABOR L [XCTA] g rh oo (i e 1
XL R 2t S RE . BhAh, T “ RUEA” BAH, g 7 LRBCE O il th ik, A
e T ORARARZME BWM RS RE, T B ZEAAE 1% . i T A SCI g DT IR AN RV 4R
M2 RRE W, B, BAT RO 0ME. Bda, BB R AL T N T R Al 58
ST R, XIS REL T AT S AR A A . R, R ER A BRATC
PRSI LR — SRR He 2 Ah, R IEA R EAF K — B R A, DL — Sk R AR e fe Hofh
AR B R, A S R AIR R

E&WE

LrEE R TR, HEXHREEIHHES: 24BH178).

SE

[1] Saaty, T.L. (1977) A Scaling Method for Priorities in Hierarchical Structures. Journal of Mathematical Psychology, 15,
234-281. https://doi.org/10.1016/0022-2496(77)90033-5

[2] Arora, A, Jain, J., Gupta, S. and Sharma, A. (2020) Identifying Sustainability Drivers in Higher Education through Fuzzy
Ahp. Higher Education, Skills and Work-Based Learning, 11, 823-836. https://doi.org/10.1108/heswbl-03-2020-0051

[3] Darzi, M.A. (2024) Overcoming Barriers to Integrated Management Systems via Developing Guiding Principles Using
G-AHP and F-TOPSIS. Expert Systems with Applications, 239, Article 1D: 122305.
https://doi.org/10.1016/j.eswa.2023.122305

[4] Daimi, S. and Rebai, S. (2023) Sustainability Performance Assessment of Tunisian Public Transport Companies: AHP
and ANP Approaches. Socio-Economic Planning Sciences, 89, Article ID: 101680.
https://doi.org/10.1016/j.seps.2023.101680

[5] Hassanzadeh, M.R. and Valmohammadi, C. (2021) Evaluation and Ranking of the Banks and Financial Institutes Using
Fuzzy AHP and TOPSIS Techniques. International Journal of Operational Research, 40, 297-317.
https://doi.org/10.1504/ijor.2021.114301

[6] Rezaei,J. (2015) Best-Worst Multi-Criteria Decision-Making Method. Omega, 53, 49-57.
https://doi.org/10.1016/j.0mega.2014.11.009

[7] Rezaei, J. (2016) Best-Worst Multi-Criteria Decision-Making Method: Some Properties and a Linear Model. Omega, 64,
126-130. https://doi.org/10.1016/j.omega.2015.12.001

[8] L. FT SVM IR MNP AN MR BT 75 [J]. FF BEDHr B AH 7=, 2023(17): 142-145.

DOI: 10.12677/aam.2025.143129 434 A H ek


https://doi.org/10.12677/aam.2025.143129
https://doi.org/10.1016/0022-2496(77)90033-5
https://doi.org/10.1108/heswbl-03-2020-0051
https://doi.org/10.1016/j.eswa.2023.122305
https://doi.org/10.1016/j.seps.2023.101680
https://doi.org/10.1504/ijor.2021.114301
https://doi.org/10.1016/j.omega.2014.11.009
https://doi.org/10.1016/j.omega.2015.12.001

KE F

(9]

[10]
[11]

[12]
[13]
[14]
[15]

FEBRIE, VSO, SRR, 55 2T AR S M BRI A i B R T IR ], 7 MO AR (5 B R AR,
2022, 40(5): 875-883.

RRF. BRIE A BRI R FIWETELI]. /Al A B S R, 2022(17): 70-72.

XL, XIFTHE, VEGER. 2T Copula BRECRHIEIRIE K HL 704 B8 (LR B i s B[], BORZ4R5F, 2021, 40(10):
1-9.

XK, v, FAES AL K N A J R RIS Gt A A [I]. Gt SRR, 2019(6): 87-89.
BroEn, R KBRS SRS TN 7 VAL, H R Al #E, 2018(36): 44-45.

SERNE, BEILSC, B, . T REEREME MRS TR AR R[] 7 REdE, 2017, 20(12): 13-20.
ARTE, AR, HETASEI TN SRR ) B R A B R AT (3], IR 5] Tolk, 2017(18): 25-27.

DOI: 10.12677/aam.2025.143129 435 I3RS


https://doi.org/10.12677/aam.2025.143129

	基于尺度变换的BWM改进方法及其对电网关键物资筛选的应用
	摘  要
	关键词
	Improved BWM Method Based on Scale Transformation and Its Application in Selecting Key Materials for Power Grid
	Abstract
	Keywords
	1. 引言
	2. 预备知识
	3. 区间优先度的简化计算与一致性尺度变换
	4. 一致性尺度变换法在电网关键物资选取中的实际应用
	5. 结语
	基金项目
	参考文献

