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Multi-attribute group decision-making method based on linguistic
preference ordering and its application in waste material recycling

XU Ze-shui, QIAN Yu, LI Ming, GOU Xun-jie'
(Business School, Sichuan University, Chengdu 610065, China)

Abstract: As a new economic development model to cope with the threat of resource shortage and the demand for green
and low-carbon transformation, circular economy is receiving more and more attention. In order to promote the practical
process of this plan, many measures have been proposed and put into action, and the construction of a waste material
recycling system is one of them. Considering that the decision-making process related to such problems usually involves
many constraints and needs to balance the opinions of all parties, this paper proposes a multi-attribute group decision-
making method based on linguistic preference ordering and extended TOPSIS technique. Firstly, this study uses data
mining and natural language processing technologies to crawl relevant news websites and obtain a large amount of public
data, then determines the attributes and their weights through keyword extraction and clustering. Secondly, the multi-
criteria mutual evaluation matrices are proposed and used for determining the weights of experts involved. Thirdly, this
study employs the linguistic preference ordering method, an extended TOPSIS method and a min-max optimization model
to successively achieve the complete decision-making process of decision information representation, individual ranking
and collective ranking. Finally, this paper applies the proposed method to the example of setting schemes selection of
waste material recycling site in order to verify its effectiveness and applicability, and further elaborates its advantages and
characteristics through comparative analysis.
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J5AL” HRAB B PR 1H P B2 & AR, a7 A1 3 151 K 5 [
JE& £ R L) S5, Bl B R R 44 1L 3 5 D £ fel
X AE A A Rl G Y Rk 22 A B 48, 252 e
B [ 1 B T TR

FHACT FA AT B iR, 2R TR P 55 6 A0 A4 &
AR5 T B AR AR T AR SR B B R HIR N,
T A0 K A SR A SO FE 0T 5 ) B R IR 2022 4
W, E R KRR IITRAT T CRTIMREIRY)
EARH AR RERIEFER) , AR T H
2025 4 J3 4 KB 25 2L F AR, MR THA 5 5] Y kA
2% FEAE BRI TR L TR L RS 5 A e
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[ A A 55, 22 J8 M TR SR T A 5 IR IR 3406
R AR R, S otk T AP REAZS%EE UK
S i R B R 22 J 1t D SR I, Wang S50V 42
T A IR T = 4R M (TES) BN B2 2 ) DEA-

TOPSIS (data envelopment analysis-technique for
order preference by similarity to ideal solutions)
77 1% LA A e 30 e W R ATl 03, Tiginl ') U A A
DEMATEL (decision-making trial and evaluation
laboratory) £ AR SR I & v ) 26 - 17 i3 & X575 LA
P figh e 28 5 D £ 1 47 ] 8L (DLLBP); %o T 52 Wi i
T A Y AR B, et BT U7 SR T S BN
P LA RS, T DA 5 TR & 2 Bk
PHTTIEM 55 R U M MRS HE B 5 92 1A
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DR SR R 2 A A5 2 S AT & K AR U A o S 45
RS G AR S 2 5 B R BN
TS BB, XS] TR A G S E AT H
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KA BE, A S 2 A A H 2 X 702810
THRE, A LEAF LN, oK A R T I — @R Ly
Kot W B b B i ) 2 645 2 TC A S TR . R,
AR SO R B AR T AL B A B R F2 4 AR BT I F
& b5 B H W B2 6 0 A0 AR 5% 10 28 SE 8 dis, i ad ek
TextRank 5128 R & B AR S ) 2 B @ S
BUE, TTE P BUR L H DL R RAREZ &
SRR N SEIE A SEERANHE 0 Y SR

ANTE) T T VEA B AR K 2 Bk SRR T 52 B
b E A, OB AL — eI 5T PR T IR AN S AT
A E. B, AF x4 i U5 SR B A B e AU
A, Z 51 0L 508 %ok B AR HFRRE &,
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AER 3. PR, X T SXBCEE 1) 22 B R Oy O
A AT S bRk 28 0 R 46 RS L ) O
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BRI AF AR SC R POV AR AL BRI 25 AR F AR
() 2 R A7 B3, AN RV FEAE A 0 T AL I N s fE SR AR
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LR 7 T L T AR AE AR A2 R B B 2 I
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H 155 2 AN EBE tH AR L TR R IR VT AN AR Ji %
B HLA R PEAR L.
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VEHEAT 0 R DL S 58 BE 1) 1 5. TOPSIS AR A ik %
JaB M e S ) R U TR AR T2 AP AR
SCOK K AZ 5 v AR I R AR B R A 5 5K
HATREBEDFTEH TREN L RN Z B &L &
HEP. 72 HEA b, flG Gou & P4 32 tH 197 & W Y
(linguistic preference ordering, LPO) /7 ¥2: Fll Fan %5(2°]
B 1R e N - B KR AR e 23 30 S B0 X35 B
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B 415 2., BERE 08 B U Hh W & H SRE 5 3k S5,
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SR J5 J: T TextRank 5% 42 HUC 7 & HBUE, 2
7 b S T VSR R 1 S OB 2) 5 vk S R
Hh L SBLER (1) IR 73 T, IR AE O J7 iR Rl E R
3TN T A ST A e 7 BRI R E
PEANZ AN PP 1 D) ) 5 26 5% 07 325 S AR R A 1 11
BCE THE; 3) /£ DHLTS 254l |, 12 H LPO SE L i 4R
PHAS B e R L B B — B k(5
B 4) BT BRAF (10 & F SRR A1 TOPSIS 5
L, R A%k U ) 5 OE BB/ B AR 7 28 IR 1 B B
S5 R 75 FR AR 20 R 0Ty LA BE 47 3
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HA O ALY AL 8 LXETE S RIS H
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Dsit, ) @50,
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2) /\s%k> =SXt(oy -

i 4F ¥ (preference ordering) 45 #4) /& — Fi i | iz
T RGO R A TR, TR IA g X T 24
HIETT Z B TS B R

WA= {A1,As, ..., Ap} NRFGSFE I £ ik
HEEE = {e',e?,....e"} NS HRIERN T KE.

-1,0,1,...,7;

=841442 S R
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45 & DHLTS M 4 77 1) B A M &, Gou 251241 §i2
tH 1K) LPO A & T3 T 22 & SR U SRR AH 5 I 7,
E X NF.
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2.1 ETF TextRank BEMERKBEM R HINE
TR SRR 1) 25 WL AN e Sk 45 SR A RO E B AT
X 5K S 1t S FLAUER ) A B 2 . A Bl R EHE AR
R et R E THRIF S H R KR A
FAF B, A SCH H Python 2085 12 38 £ AR S5 BUBLEHT
Ve D) sty b 55 R TH 4 0 A0 01 P A 28 2 T A DR K =
SCAHAE, It — 2 B AAE 5 AL B AR SCEOARXT B
SRECHR B AT 2 TUAL B, SR J5 38 I 74 3 TextRank 155 284
X AL B G I SCAS AR 34T OBl SR ORI 2R 28, AT
€ F TSR I J 1 S AU
T 4, F FH Python 3K U471 25 4k B 55 1§ 5 22 ¢
N 1H A AE PR A SR A DR B A SR
& B B HE SR A I AN £ A 1, AR SC e R AT )
) 35 A AR SR, az FH TG H B AR S 30 3 7 )
e A7 TE B, i+ g AR i ikt &6 55 32 A
SRR B UR] P ST EE, 08 7 128 J5 1R SO A A I DA
Je 55 FH OV B A 95 S AL b B SR S, 45 A TextRank
SREVE0 SCRS U it — 0 b B I 5€ B O 1) BUAE DA
JOSCAFRZE S %F T H 3L H SR E T B AL EE, A5
1 FEAE Python H1 5 N FH [ jieba T H A0 LLSE RS A
3Rl AAs A 3R] 2 B, i S R R TS IRV Tl R
AT IR R (456 LB CAR N F AT T BT
FHRVE AN 72) 32E4T 1. HR 4 TextRank $9% [ FEAS JFUEE,
AL 4k 538 T Python A4 2 A, B 3] 1 07 0k DG B 3R] A1
PR 252 B A EE i tH A5 20 BRAE N ) is SRR, B 4445
B B AT E SRR % ey I A T OB ] M SO FR AR
Hor: SCAKR 28 22 48 35 76 BT 75 %) OC S ] Th A7 AE
AHARZH A, WU AE JiF SCRS A H T 3 9k A BA B (R 4H A T
e HH SRAE o 3 b 2. AL DR 2H i 9 e 1] R
) S BRI B E 2 F. 43 AR O bR AT SR A
Tff 5 PSR . X0 T B E B A T U AR R AT WL 5%
Ao AT, AT 45 B AN [F) A5 25 8] 1 X 1) R 2. 2T L 1)
B BAR S R AT IR, AT E 21 AT T I IR 03 1)
IR FH A SC U sk () J k. e )i, i 3 —fhis 5515 3
JE VAL . 5 8 1 B A AR A EE BT B A AL N
SR, 20V — s 555 159 21 5 4 8 1A
DL,
Wi, = (7)

S S,

q=1 H,
Horbwn, WEME Hy(q=1,2,...,0) A EE, 0L,
NFEE T B YE Hy M5 %5 Ly, ¥ B E (TextRank 75

).

22 ETZENEEITFNERBEERINE

ERF LS R b ok B AN RS 5K 2 L AT
i 1) F AN E B 1 FR 22 56 A5 A R . TR
I, 22 Ja 14 1) 5K ke 53 B 22 MU P R 5K 2R Y
oK, JUHR R IR B8 R R R FH A4 58 8 80 25 AN 0t
WEL &FF U2 EZ AT SR EE R, B AL
B ARSI R, 0 SR A AE AR BB I 2 e, I R
AMAS B8 G Gt th R (7] — AU AL B i 4 R B3R
B, A e 7 Lt D B S B R AT IR, T X
— PSR Ot A ST S A B Oy PR i o
F G5 RN R, H 276 Dong 25122 1 H 1) 2 i DI AH
H. 1A/ B (multi-criteria mutual evaluation matrices,
MCMEMs) %} % S i AR 72 .

7 [& B BRE 1 %7 500 H A 2% U A
AN, H 5 A0 A5 B AR 22 R} R & 1R 35 o, AH 5G4
BN G A P 2 A SR AT A A S i N B A A
TE 2 A5, R, A SRR A B K EF MR A K
FEIX— % N T IRIE L KA T A5 ML DLS H v
BHITEAME B, R S B b 0 Se e 3 AE At Hh A7
EREN L RS H IR, (A b, 5 2k & K
IS FAR R LA 7 L RS I 2 5 2 A IR TE A
EEAH A5 JE CASE 50 1 B A . RIS, O TSP A
FEIZ BB B PEHLERIN 2 5 3% 1) e B AR ) B e
SRR A 2 B 5 RS BRI #2241k 1 L 2K
DUARAIE B P 45 S 16 ] S 1. MR35 2 A5 PSR AR 10
HIEE N, %5 SO0 R AT 20 5L A T PR Y, 2R
G J5 15 B e ZRUEE. T B AR VAN o U B E B AN
XTSRS RS H B R R, ORI )
FEPR AP, BT e 5 Ja 1tk S AL FE 25 SR AN N5 FR Y .

WE = {el,e? ..., e"} AEXRE,C = {C, Oy,
..., Cp} AMCMEMs H PN TN 4R, o = (w1, 02,

ywop) T O E RS B A R [ & HL 2 w € [0, 1]

P
R ", = 1. EL VPl U 3o A% R HOA R 1 B R

=1

Fj%%ﬁ%ﬁ%%%,ﬁuy%ﬁﬁ H 1, i ik 25 & H
S THT B VE A AR A DA B A B 0 R OBUE A IS
1" = (7, )nxp NERK e M MCMEM, H )
NER e RIUEN O, 5 2 5w H A i %
e(b=1,2,...,n) % H PIVPAHE. R 50, 25 b = a, U
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